About the Cover:

The antique map of Africa reflects the most current project
of the Rutgers Center for Historical Analysis (RCHA).

The RCHA brings together internationally distinguished
scholars, the university community, and the New Jersey
public to engage in research, education, and public service
on historical topics of broad community relevance. The
RCHA's programs are designed to put current social trends
and issues in historical perspective and to overcome the
fragmentation of knowledge that keeps us from seeing the
wider dimensions of problems.

The RCHA's project for the academic years 1997-1999
was “The Black Atlantic: Race, Nation, and Gender.” This
project traced the globalization of African culture and the
formation of the Black Atlantic since the beginning of the
modern slave trade. The forced migration of Africans
during the modern slave trade marked the beginning of
the globalization of African culture and the formation
of the Black Atlantic. Since then, hundreds of thousands
of African people have crossed and recrossed the Atlantic,
and migrated between Atlantic countries. This movement
of Africans and their descendants has continually remade
diasporic ethnicities and political cultures by allowing
for the exchange of religion, aesthetic traditions, expressive
culture, and strategies for resistance.

Today in Canada, the United States, the Caribbean,
Central and South America, and Europe, there are creole
societies that have recognizably African roots. They are
linked by a legacy of Africanisms that made music, arts, and
religion primary expressions of the Black Atlantic’s cultural
distinctiveness—a distinctiveness shaped by a common
history and memory of chattel slavery, peonage, exploitive
wage labor, racism, and racial forms of class subordination.
This project interrogated the meaning of the Black Atlantic;
not just the process of its formation, but the ways its people
forged their identities, the ways they have both resisted
and accommodated modern capitalism and conventional
gender roles.

The RCHA's project for the academic years 1991—

2001 is “Utopia, Violence, Resistance: Remaking and
Unmaking Humanity.”
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Important Notice:

Please note that only the printed version of this catalog

is the official document of Rutgers, The State University
of New Jersey. While Rutgers offers its catalogs on the
Internet as a convenience, the university’s online catalogs
are unofficial, as is academic information offered at other
Rutgers’ web sites.

The university reserves the right for any reason to cancel
or modify any course or program listed herein. In addition,
individual course offerings and programs may vary from
year to year as circumstances dictate.
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Academic Calendars

Dates are subject to change.

1999-2000

September
1 Wednesday
6 Monday

November
24 Wednesday
25 Thursday
28 Sunday

December
10 Friday
13 Monday
14 Tuesday
15 Wednesday
22 Wednesday
23 Thursday

17 Monday
18 Tuesday

12 Sunday
19 Sunday

1 Monday
2 Tuesday
3 Wednesday
4 Thursday
11 Thursday
23 Tuesday
30 Tuesday

16 Wednesday

Fall term begins.
Labor Day holiday.

Friday classes meet.

Thanksgiving recess begins.

Thanksgiving recess ends.

Reading period.
Regular classes end.
Reading period.

Fall exams begin.
Fall exams end.
Winter recess begins.

Winter recess ends.
Spring term begins.

Spring recess begins.
Spring recess ends.

Regular classes end.
Reading period.
Reading period.

Spring exams begin.
Spring exams end.
Commencement.
Summer Session begins.

Summer Session ends.

2000-2001

September
4 Monday
5 Tuesday

November
21 Tuesday
22 Wednesday
23 Thursday
26 Sunday

December
14 Thursday
15 Friday
22 Friday
23 Saturday

January
15 Monday
16 Tuesday

March
11 Sunday
18 Sunday

April
30 Monday
May
1 Tuesday
3 Thursday
9 Wednesday
17 Thursday
29 Tuesday

August
15 Wednesday

Labor Day holiday.
Fall term begins.

Thursday classes meet.
Friday classes meet.
Thanksgiving recess begins.
Thanksgiving recess ends.

Reading period begins.
Fall exams begin.

Fall exams end.
Winter recess begins.

Winter recess ends.
Spring term begins.

Spring recess begins.
Spring recess ends.

Regular classes end.

Reading period begins.
Spring exams begin.
Spring exams end.
Commencement.
Summer Session begins.

Summer Session ends.



About the University

Rutgers, The State University of New Jersey, with more
than 48,000 students on campuses in Camden, Newark, and
New Brunswick, is one of the major state university systems
in the nation. The university comprises twenty-nine degree-
granting divisions: twelve undergraduate colleges, eleven
graduate schools, and six schools offering both undergrad-
uate and graduate degrees. Five are located in Camden,
eight in Newark, and sixteen in New Brunswick.

Rutgers has a unique history as a colonial college, a land-
grant institution, and a state university. Chartered in 1766
as Queen’s College, the eighth institution of higher learning
to be founded in the colonies, the school opened its doors
in New Brunswick in 1771 with one instructor, one sopho-
more, and a handful of first-year students. During this
early period, the college developed as a classical liberal arts
institution. In 1825, the name of the college was changed
to Rutgers to honor a former trustee and revolutionary war
veteran, Colonel Henry Rutgers.

Rutgers College became the land-grant college of New
Jersey in 1864, resulting in the establishment of the Rutgers
Scientific School with departments of agriculture, engineer-
ing, and chemistry. Further expansion in the sciences came
with the founding of the New Jersey Agricultural Experi-
ment Station in 1880, the College of Engineering in 1914
(now the School of Engineering), and the College of Agri-
culture (now Cook College) in 1921. The precursors to
several other Rutgers divisions also were founded during this
period: the College of Pharmacy in 1892, the New Jersey
College for Women (now Douglass College) in 1918, and
the School of Education (now a graduate school) in 1924.

Rutgers College assumed university status in 1924, and
legislative acts in 1945 and 1956 designated all its divisions
as The State University of New Jersey. During these years,
the university expanded significantly with the founding
of an evening division, University College, in 1934, and the
addition of the University of Newark in 1946 and the College
of South Jersey at Camden in 1950.

Since the 1950s, Rutgers has continued to expand in
the area of graduate education. The Graduate School—

New Brunswick, Graduate School-Newark, and Graduate
School-Camden serve their respective campuses. In addition,

several professional schools have been established in such
fields as management and labor relations, social work,
criminal justice, planning and public policy, applied and
professional psychology, the fine arts, and communication,
information, and library studies. A number of these schools
offer undergraduate programs as well. Livingston College
was founded in 1969 to provide a diverse community of
students the opportunity to pursue undergraduate degrees
in the liberal arts and professions.

Today, Rutgers continues to grow, both in its facilities
and in the variety and depth of its educational and research
programs. The university’s goals for the future include the
continued provision of the highest quality undergraduate
and graduate education, along with increased support for
outstanding research to meet the needs of society and fulfill
Rutgers’ role as The State University of New Jersey.

Institutional and Specialized Accreditation

Rutgers, The State University of New Jersey, is accredited
by the Commission on Higher Education of the Middle
States Association of Colleges and Schools, 3624 Market
Street, Philadelphia, PA 19104-2680; 215/662-5606. The
Commission on Higher Education of the Middle States
Association of Colleges and Schools is an institutional
accrediting agency recognized by the U.S. Secretary of
Education and the Council for Higher Education Accred-
itation. That accreditation was renewed and endorsed in
1998 at the time of its last review. Documents describing the
institution’s accreditation may be downloaded from the
university’swebsiteat http://www.rci.rutgers.edu/~oirap.msa/
index.html or may be reviewed during regular office hours
by contacting the Office of Institutional Research and
Academic Planning, Rutgers, The State University of New
Jersey, 85 Somerset Street, New Brunswick, NJ 08901-1281;
732/932-7956.

Certain undergraduate programs on the Camden,
Newark, and New Brunswick campuses of Rutgers are
subject to specialized accreditation. For further information
about specialized accreditation, including the names of
associations that accredit university programs, please contact
the Office of Institutional Research and Academic Planning.

Licensure

Rutgers, The State University of New Jersey, is duly
licensed by the New Jersey Commission on Higher Edu-
cation. For more information, please contact its Office of
Programs and Services at 609/292-2955.



Graduate Study
at the University

GRADUATE SCHOOL-NEW BRUNSWICK

Graduate instruction at the university began with course
offerings by the faculty of Rutgers College in 1876, and the
first Doctor of Philosophy degree was conferred in 1884.
Detailed regulations governing graduate degrees were
established in 1912, a graduate faculty was separately orga-
nized in 1932, and the Graduate School-New Brunswick
was formally established in 1952. Graduate programs also
developed on the Newark campus, and these were the basis
for the establishment of the Graduate School-Newark in
1974. A similar expansion led to the establishment of the
Graduate School-Camden in 1981.

There are now seventeen units granting graduate degrees
in the university; in addition to the three graduate schools
already referred to, there are schools offering graduate
professional degrees in the arts; criminal justice; education;
law; communication, information, and library studies;
management; management and labor relations; planning
and public policy; applied and professional psychology;
and social work. The Graduate School-New Brunswick has
faculties in the academic arts and sciences, as well as several
professional fields, and is responsible, together with the
Graduate School-Newark, for all philosophical degrees in
the university at the doctoral level. The school’s enroliment
of about 4,000 students is distributed among fifty-eight
graduate programs. The faculty is drawn from virtually all
the academic divisions of the university.

The traditional goal of undergraduate instruction is a
liberal education in the arts and sciences, and the traditional
goal of graduate instruction is an education that fosters
creative research, criticism, and scholarship in a particular
discipline. The two goals are complementary. “The subjects
pursued for the sake of a general education,” Alfred North
Whitehead observed, “are special subjects specially studied.”
Most members of the graduate faculty at the university
teach both graduate and undergraduate courses and are
as concerned with general education as with specialization.
They know that a university is supposed to be an organi-
zation of men and women dedicated to bringing about
improved orderings in human knowledge and experience,
and that the measure of its success is the degree to which
its faculty and students are able to ameliorate and enrich
the life of human societies.

The size of the graduate community is a result of the
large number of programs offered by many departmental
and interdepartmental graduate programs; the actual en-
rollment of each is limited. Most graduate degree programs
offer their instruction in small classes and seminars, provide
for close association between students and faculty members,
encourage independent study, and work with their students
to create programs flexible enough to meet mutual interests
and needs. Students and faculty members are engaged in
common pursuits of understanding and learning, and
the Graduate School-New Brunswick encourages their
cooperative exploration of the subjects that interest them
without the impediments of routine and the rigidities of
mechanical requirements.

The graduate students who earn their degrees at the
university are equipped with a rigorous grounding in their
own disciplines and with markedly broader intellectual
experience and agility than they possessed when they began;
they will go on to careers in the professions, industry,
business, museums, research institutions, college or univer-
sity teaching, or other work demanding highly specialized
training, with an enhanced capacity for leadership and
a cultivated ability to contribute something of value to their
own lives and the present and future lives of others.



Other Graduate Study
at the University

In addition to the degree programs offered by the Graduate
School-New Brunswick, the following divisions of the uni-
versity offer postbaccalaureate programs in New Brunswick
and Piscataway.

College of Pharmacy. The college offers the Pharm.D. degree.

Edward J. Bloustein School of Planning and Public Policy.
M.P.H. and D.P.H. degrees in public health are offered.
The school also offers an M.P.P. degree and an M.P.A.P.
(pending) in public policy and an M.C.R.P. degree and

an M.C.R.S. (pending) in urban planning and policy
development. In addition, the school offers a number of
joint degrees in public policy, urban planning and policy
development, and urban studies and community health
that are described in the school’s catalog.

Graduate School of Applied and Professional Psychology.
The school offers the Doctor of Psychology (Psy.D.) degree
in professional psychology, with specializations in the
areas of clinical psychology, school psychology, and organi-
zational psychology. It awards the Master of Psychology
(Psy.M.) en passant to the doctorate.

Graduate School of Education. In the field of educational
psychology, the school offers Ed.M. and Ed.D. degrees

in counseling psychology; educational statistics and
measurement; learning, cognition, and development; and
special education.

In the area of educational theory, policy, and adminis-
tration, an Ed.M. degree is offered in administration and
supervision in elementary education; administration and
supervision in secondary education; adult and continuing
education; school business administration; social and philo-
sophical foundations; and social studies education. Also
offered are Ed.S. and Ed.D. degrees in educational adminis-
tration and supervision and school business administration.

In the area of learning and teaching, the school offers
Ed.M., Ed.S., and Ed.D. degrees in elementary/early
childhood; English/language arts education; language
education; mathematics education; literacy education; and
science education.

Mason Gross School of the Arts. The school offers M.F.A.
degrees in theater arts and visual arts and the M.M., D.M.A,,
and A.Dpl. degrees in music.

School of Communication, Information and Library
Studies. The school offers an M.C.1.S. degree in commu-
nication and information studies and an M.L.S. degree in
library and information science.

School of Management and Labor Relations. The school
offers an M.H.R.M. degree in human resource management
and an M.L.E.R. degree in labor and employment relations.

School of Social Work. M.S.W. degrees are offered in
administration, policy, and planning, and in direct practice.

At Rutgers—Newark, programs are offered by the Graduate
School-Newark, the Graduate School of Management, the
School of Criminal Justice, and the School of Law-Newark.
At Rutgers—Camden, programs are offered by the Graduate
School-Camden, the School of Law-Camden, and the
School of Business—Camden.

Each of the university’s graduate-level schools publish
catalogs that are available upon request. More complete
descriptions of the schools located in New Brunswick also
can be found under their respective program listings in
this catalog.

LOCATION

New Brunswick, with a population of about 42,000, is
located in central New Jersey at Exit 9 of the New Jersey
Turnpike and along the New York-Philadelphia railroad
line. It is approximately thirty-three miles from New York
City, and frequent express bus service is available from

a station near the College Avenue campus to terminals in
central Manhattan. Princeton is sixteen miles to the south,
Philadelphia about sixty miles, and Washington under

two hundred miles. The libraries, theaters, concert halls,
museums, galleries, research institutes, clubs, and other
educational, cultural, and recreational resources of the New
York-Philadelphia region are easily accessible to the inter-
ested student. Rutgers attracts many distinguished visitors,
lecturers, and performing artists not always available to less
favorably situated institutions. Newark, the state’s largest
city, and Camden, which faces Philadelphia across the
Delaware River, are characteristic northeastern American
metropolitan centers. A distance of twenty miles separates
the Newark campus of the university from the New Bruns-
wick-Piscataway campuses, and a few faculty members and
graduate students involve themselves in activities at both
locations. The distance between New Brunswick and
Camden is about fifty-five miles, and interchanges are
consequently less frequent, although the faculty participating
in New Brunswick-Piscataway graduate programs includes
members from Camden and from Newark.



Degree Programs
Available

Advanced degrees in the subjects listed below are conferred
by the university upon recommendation of the faculty of
the Graduate School-New Brunswick. Further information
about the specific areas of specialization in which degree pro-
grams are conducted may be found under the general subject
headings in the Programs, Faculty, and Courses chapter.

Agricultural Economics (M.S.)

Animal Sciences (M.S., Ph.D.)

Anthropology (M.A., Ph.D.)

Art History (M.A., Ph.D.)

Biochemistry (M.S., Ph.D.)

Biomedical Engineering (M.S., Ph.D.)

Bioresource Engineering (M.S.)

Cell and Developmental Biology (M.S., Ph.D.)

Ceramic and Materials Science and Engineering
(M.S., Ph.D.)

Chemical and Biochemical Engineering (M.S., Ph.D.)

Chemistry (M.S., M.S.T., Ph.D.)

Civil and Environmental Engineering (M.S., Ph.D.)

Classics (M.A., M.A.T., Ph.D.)

Communication, Information, and Library Studies (Ph.D.)

Comparative Literature (M.A., Ph.D.)

Computer Science (M.S., Ph.D.)

Ecology and Evolution (M.S., Ph.D.)

Economics (M.A., Ph.D.)

Education (Ph.D.)

Electrical and Computer Engineering (M.S., Ph.D.)

English, Literatures in (M.A., Ph.D.)

Entomology (M.S., Ph.D.)

Environmental Sciences (M.S., Ph.D.)

Food Science (M.S., Ph.D.)

French (M.A.,, M.A.T., Ph.D.)

Geography (M.A., M.S., Ph.D.)

Geological Sciences (M.S., Ph.D.)

German (M.A., Ph.D.)

History (M.A., Ph.D.)

Industrial and Systems Engineering (M.S., Ph.D.)

Industrial Relations and Human Resources (Ph.D.)

Italian (M.A., M.A.T., Ph.D.)

Linguistics (M.A., Ph.D.)

Mathematics (M.S., Ph.D.)

Mechanical and Aerospace Engineering (M.S., Ph.D.)

Mechanics (M.S., Ph.D.)

Microbiology and Molecular Genetics (M.S., Ph.D.)

Music (M.A., Ph.D.)

Nutritional Sciences (M.S., Ph.D.)

Oceanography (M.S., Ph.D.)

Operations Research (M.S., Ph.D.)

Pharmaceutical Science (M.S., Ph.D.)

Pharmacology, Cellular and Molecular (M.S., Ph.D.)

Philosophy (M.A., Ph.D.)

Physics and Astronomy (M.S., M.S.T., Ph.D.)

Physiology and Neurobiology (M.S., Ph.D.)

Plant Biology (M.S., Ph.D.)

Political Science (M.A., Ph.D.)

Psychology (M.S., Ph.D.)

Public Health (Ph.D.) (Offered jointly with and
administered by UMDNJ-RWIMS)

Public Policy (M.S.)

Social Work (Ph.D.)

Sociology (M.A., Ph.D.)

Spanish (M.A., M.A.T., Ph.D.)

Statistics (M.S., Ph.D.)

Toxicology (M.S., Ph.D.)

Urban Planning and Policy Development (M.S., Ph.D.)

Women'’s Studies (M.A.)

SPECIAL PROGRAMS

Interdisciplinary Ph.D. Programs

In addition to the formally established doctoral programs,
special interdisciplinary Ph.D. programs may be arranged
for individual students who wish to pursue subjects that cut
across the boundaries of program curricula. A student who
seeks the Ph.D. in an area requiring the services of two or
more program faculties should consult interested faculty
members and then submit a formal proposal to the dean of
the Graduate School-New Brunswick, outlining a program
of study. Courses, examinations, the dissertation topic, and
the names of faculty members who have consented to serve
as the student’s committee must have the approval of the
directors of the graduate programs involved. Requests for
special programs will normally be considered only after the
student has satisfactorily completed at least one year of
work in the Graduate School-New Brunswick. Upon receiv-
ing the written approval of the faculties concerned, the dean
will appoint the ad hoc committee that will supervise the
remainder of the student’s program of graduate study and
research, and the student will be transferred to the inter-
disciplinary Ph.D. program (curriculum code 554).

Joint Programs

Rutgers, The State University of New Jersey, and the Uni-
versity of Medicine and Dentistry of New Jersey—-Graduate
School of Biomedical Sciences also offer joint Ph.D. and
M.S. degrees to candidates for the degree in biochemistry,
biomedical engineering, cell and developmental biology/
anatomy, microbiology and molecular genetics, cellular and
molecular pharmacology, physiology and neurobiology,
and toxicology.

A joint doctoral program in public health is offered in
cooperation with the University of Medicine and Dentistry
of New Jersey—Robert Wood Johnson Medical School. This
program is administered by UMDNJ-RWJIMS. Inquiries
should be addressed to the New Jersey Graduate Program
in Public Health, Environmental and Occupational Health
Sciences Institute, Rutgers, The State University of New
Jersey, 170 Frelinghuysen Road, Piscataway, NJ 08854-8020.

Combined M.D./Ph.D. Degree

The University of Medicine and Dentistry of New Jersey—
Robert Wood Johnson Medical School and the Graduate
School-New Brunswick/University of Medicine and
Dentistry of New Jersey—-Graduate School of Biomedical
Sciences offer a combined M.D./Ph.D. program.

Students will be selected for the program on the basis
of previous academic work, M.C.A.T. or G.R.E. test scores,
and letters of recommendation.



For further information and an application form, please
contact the Graduate School of Biomedical Sciences,
University of Medicine and Dentistry of New Jersey—Robert
Wood Johnson Medical School, 675 Hoes Lane, Piscataway,
NJ 08854-5635.

Simultaneous Degrees

A student admitted to one degree program may simul-
taneously pursue a second degree in another program.
The director of the graduate program offering the second
degree must notify the Office of the Dean of the Graduate
School in writing concerning the student’s acceptance by
that program. Students, however, can only be registered in
one program at a time.

Certificate Programs and Core Curricula

The Graduate School-New Brunswick offers programs of
concentration that complement formal degree programs.
These programs do not themselves offer degrees, but are
designed to facilitate certain interdisciplinary specializa-
tions without impeding the student’s progress toward the
degree. These specialized options are of several kinds.
Some are done without formal acknowledgment, such as
that in packaging science and engineering, while others are
extensions of existing degree programs, such as the museum
studies certificate offered in connection with the M.A.
degree in art history. Programs leading to an interdisciplinary
Ph.D. also may be arranged (see the section on Interdisci-
plinary Ph.D. Programs).

Interdisciplinary certificate programs and core curricula
provide a more formal means for participating in a cross-
disciplinary area and for encouraging collaborative work.
Students who complete their degrees while also meeting
the requirements of a certificate program will receive
a certificate indicating their specific concentration of study.
All certificate options require students to take courses
outside of their degree programs and to write a major paper
or thesis on a topic appropriate to the particular certificate.
Some programs also offer interdisciplinary seminars.

Core curricula are designed somewhat differently. In
contrast to certificate programs, students must formally
apply to and be admitted into core curricula. They typically
provide fellowship or traineeship support for enrolled

students. Basic courses, seminars, and laboratory rotations
allow students to explore problems at the boundaries of
degree programs and even postpone commitment to a
given degree program for a time. Students completing such
curricula must also meet the requirements of the degree
program in which they are matriculated.

Specific details concerning the certificate programs and
core curricula may be found in the Programs, Faculty, and
Courses chapter.

CoreCurricula
Biotechnology

Molecular and Cell Biology
Molecular Biophysics
Molecular Biosciences

CertificatePrograms
Alcohol Studies
Asian Studies
Cognitive Science
Human Dimensions of
Environmental Change
Medieval Studies
Museum Studies
Quaternary Studies
Russian, Central and
East European Studies
Wireless Communications
Women'’s Studies

Nondegree Graduate Study

The Nondegree Graduate Study Office, 18 Bishop Place
(732/932-7711), cooperates with the Graduate School-
New Brunswick in facilitating the admission of part-time,
nonmatriculated students. Nondegree graduate study is
available at the discretion of the academic programs.

With the approval of the appropriate graduate program
director, up to 12 credits earned in courses successfully
completed in the nondegree program may be applied to
satisfy requirements for students subsequently admitted
to degree programs. Admission to a nondegree program,
however, is completely independent and distinct from
admission to a degree program. Each requires a separate
application and fee. Admission to nondegree study does not
guarantee admission to a degree program. Students are not
permitted to accumulate more than 12 credits in nondegree
study prior to matriculation in a degree program. Students
admitted to nondegree study are subject to, and must
comply with, the rules, regulations, and deadlines of the
Graduate School-New Brunswick.



Admission

REQUIREMENTS

A bachelor’s degree, or its equivalent, from a recognized
institution of higher education is required of applicants to
the Graduate School-New Brunswick. An average of B or
better in previous academic work is expected. Additional
evidence of potential for graduate study is demonstrated by
letters of recommendation and by scores on the Graduate
Record Examination, which are required for all programs.
Applicants should refer to the current application form and
instructions for the specific requirements and prerequisites
of each program. The applicant’s character, integrity, and
general fitness to practice a particular profession also may
be considered in the admissions process. Admission is
competitive; some applicants who meet or surpass mini-
mum requirements may be denied acceptance. Admission
is recommended by faculty of the graduate program to
which the individual applies and must be approved by

the dean of the Graduate School-New Brunswick or the
dean’s representative.

APPLICATIONS

Admission materials are available from the Office of
Graduate and Professional Admissions, Rutgers, The State
University of New Jersey, 18 Bishop Place, New Brunswick,
NJ 08901-8530 (732/932-7711). These materials also may
be downloaded from the Graduate Admissions web site:
www.rutgers.edu/students/gradad.html. Acomplete applica-
tion consists of the application form, the application fee,
letters of recommendation, official transcripts of previous
academic work, personal statement or essay, and test scores.
Additional materials may be required by some programs.
Detailed procedures and instructions accompany the
application form.

DEADLINES

Application deadlines vary by program and are listed in
current admissions materials. Applications for assistant-
ships and fellowships that are received after March 1 are
disadvantaged but are considered as long as awards are
available. Many programs have established different
financial aid deadlines, which are cited in the application
information. International students applying from abroad

must submit application materials by November 1 for
spring term admission and April 1 for fall term admission,
unless the individual program deadline is earlier. Programs
reserve the right to change stated deadlines.

TESTS

The Graduate School-New Brunswick requires applicants
for matriculated status to submit results of the General
Graduate Record Examination (GRE). GRE information and
application forms may be obtained by writing the Graduate
Record Examination Program, Educational Testing Service,
P.O. Box 6000, Princeton, NJ 08541-6000. Some programs
also require additional tests.

Graduate programs may require that test scores more
than five years old be validated, either by evidence of
continued work in the field or by reexamination.

INTERNATIONAL APPLICANTS

International applicants are required to take the Test of
English as a Foreign Language (TOEFL) if English is not
their native language. For further information about the test,
write to TOEFL/TSE Services, P.O. Box 6151, Princeton,

NJ 08541-6151, U.S.A. Satisfactory English proficiency is

a prerequisite for graduate study at the university. Admitted
students may be required to take a test of English proficiency
soon after arrival at the university and may be obligated

to take course work in English as a Second Language
(ESL). These courses are cited in the Programs, Faculty,
and Courses chapter.

New international students appointed as teaching
assistants are required to take an oral proficiency test
regardless of their TOEFL scores. Nonimmigrant students
also must present evidence of adequate financial resources
to meet educational and living expenses.

NOTIFICATION OF DECISIONS

Applicants will receive written notification of admissions
decisions from the Office of Graduate and Professional
Admissions. Admission will be confirmed on a Certificate
of Admission, which may list certain conditions. Such
conditions should be satisfied prior to registration unless
otherwise indicated. Admission to the Graduate School—
New Brunswick does not constitute admission to candidacy
for an advanced degree.

Candidacy is explained elsewhere in this catalog. Stu-
dents who fail to register for the term to which they were
admitted should contact the graduate admissions office for
further instructions.



Tuition and Fees

FEE SCHEDULE

1999-2000 Academic Year

Note: The university reserves the right to alter the amounts
indicated on the following schedule at any time before the
first day of classes of a term.

Application Fee, nonrefundable $ 50.00
Tuition *
Full-time New Jersey resident, per term 3,388.00
Full-time non-New Jersey resident, per term 4,968.00
Part-time New Jersey resident, per credit 279.30
Part-time non-New Jersey resident, per credit 412.30
Student Fee, per term
Full-time (12 or more credits) 333.25
Part-time (11 or fewer credits) 89.00

Matriculation continued or 1 credit of research 7.00

Meal Plans, per term
Any 105 meals to any 285 meals 980.00-1,375.00
Any 50 meals to any 75 meals (commuter) 405.00-585.00
Miscellaneous Fees
Computer fee (full-time) 100.00
Computer fee (part-time) progressive 20.00
(incremental increase)
Basic health insurance program (optional) T,

per term (part-time students only) 90.73
Major medical insurance plan, per year t 257.00/337.00

Spouse, per year 257.00/337.00

Each child, per year 257.00/337.00
Late registration fee 50.00
Late payment fee (for one day to one week

and/or check not honored for payment) 50.00
Partial payment fee 10.00
Late payment fee for partial payments

(for one day to one week) 10.00

For each additional week or part thereof 5.00
Drop/add fee, per change

(applies to change of registration due to student

error or choice after the second week of classes) 5.00

Microfilming of doctoral dissertation 50.00

Transcript of record fee, per copy 3.00

Student I.D. fee 5.00
Restoral Fee

Fee, per term 279.30

Maximum fee (through five terms) 1,396.50

(applies to certain students who allow their
registration to lapse and wish to be restored
to active status as degree candidates)

Note: All breakage and damage to university property is
charged for in full. The university is not responsible for loss
by fire or theft of private property in its buildings.

* For an explanation of New Jersey residency status, see Student Residency
for Tuition Purposes in the Academic Policies and Procedures chapter.

T Required for international students.

¥ This insurance is optional ($50,000 limit/$100,000 limit).

STUDENT FEE AND OTHER CHARGES

The student fee covers student use of the student centers
and the health centers, membership in the Graduate
Student Association, and certain administrative services.
The relatively low fee charged to graduate students does
not include the fee for intercollegiate athletics, which
entitles undergraduates to discounted prices for tickets.
Special fees charged for some undergraduate courses
apply also to graduate students enrolling in those courses.
Deposits of varying amounts, covering the cost of materials
and breakage, are required in certain laboratory courses in
the sciences; unused portions of such fees are returned.

TERM BILLS

Instructions for registration and payment of term bills are
sent by mail to the student’s home address for the first and
second terms, with due dates indicated.

It is the student’s responsibility to obtain, complete, and
return the term bill on time. Students who fail to do so are
charged a late payment fee of $50 for the first week, plus $5
for each additional week or part of a week that payment is
late. Graduate students enrolled for 6 or more credits who
are unable to pay their term bills in full by the due date or
by the first day of class may pay their bill according to the
partial payment plan outlined below.

Payment of the term bill may be made in person or by
mail. Checks or money orders are preferred and should be
made payable to Rutgers, The State University. Cash should
not be sent through the mail. Payment also can be made by
Visa®, MasterCard®, or Discover® Card. Transactions that
are declined by the bank are considered unpaid and are re-
turned to the student. Refunds of credit card payments will
be processed by a check issued by Rutgers to the student.

PARTIAL PAYMENT PLAN

Students enrolled for 6 or more credits who are unable

to pay their term bill in full may arrange with the local
cashier’s office to pay their bill, if it indicates a net balance
due of $200 or more, in three installments under the partial
payment plan, as follows:

1. First payment: 50 percent of the net balance due plus
a $10 nonrefundable partial payment fee payable on or
before the date indicated on the term bill.

2. Second payment: 25 percent of the net balance due on
or before September 15 for the fall term and on or before
February 1 for the spring term.

3. Third payment: net balance due on or before October 15
for the fall term and on or before March 1 for the
spring term.

Any student submitting a term bill after classes have
begun for the term must make payment according to the
following schedule:

1. First payment: 75 percent of net balance due plus a $10
nonrefundable partial payment fee.

2. Second payment: net balance due on or before October 15
for fall term and on or before March 1 for spring term.



The nonrefundable fee for this partial payment plan is
$10 per term and must be included with the first payment.
Any subsequent installment not paid on time incurs an
initial late fee of $10 for the first week or part of a week
that payment is late, plus a $5 late fee for each additional
week or part of a week that payment is late. The university
reserves the right to increase the partial payment plan fee if
it is deemed necessary.

LIVING EXPENSES

Full-time graduate students, who are New Jersey residents
without financial assistance from the university, paid
tuition and student fees totaling $7,142 for the 1998-1999
academic year. Single students living in university housing
paid rent of $3,752 for the academic year. Food for the
academic year was $2,700 if the full meal plan was selected.
Books and supplies may have cost another $1,000. The
expenses of clothing, laundry, travel, treats, etc., vary
according to individual circumstances, but may be estimated
at $3,000. A total figure of approximately $17,000 per
academic year is realistic.

Students who are not New Jersey residents pay higher
tuition and may incur additional expenses during the
summer period. As much as $3,000 more may be required.

REGISTRATION

Activation of Registration

A student’s registration is activated through the proper
submission of a term bill, accompanied by payment, or
through an appropriate claim of financial aid. Activation
of registration will not take place if there are “holds”
placed on a student’s records because of failure to meet
outstanding obligations.

Termination of Registration

The university exercises the right to terminate the regis-
tration of any student who has an outstanding financial
obligation to the university, after sufficient notice has

been given to the student. The university reserves the right
to “hold” transcripts and diplomas as a result of nonpay-
ment of obligations and to forward delinquent accounts to
collection agencies and to levy a collection fee. “Holds” are
removed upon satisfaction of the outstanding obligation.
The terminated student may petition for reinstatement of
enrollment by satisfying the indebtedness to the university
and paying a $50 reinstatement fee.
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Cancellation of Registration

To cancel registration and obtain a full refund of tuition
and fees, students must notify the registrar in writing prior
to the first day of classes. A student whose registration

is cancelled by the registrar will receive a full refund of
tuition and fees, and prorated charges for room and board,
if applicable. Notification of cancellation received on or
after the first day of classes is treated, for billing purposes,
as a withdrawal, and a refund will be made based on the
general refund policy.

GENERAL REFUND POLICY

A student who voluntarily withdraws from all courses
during the first six weeks of a term will receive a partial
reduction of tuition (and charges for room and board, if
applicable) according to the week of withdrawal as follows:

First and second week: 80%
Third and fourth week: 60%
Fifth and sixth week: 40%

No reduction is granted after the sixth week.

The effective date of withdrawal is the date on which a
written statement of withdrawal is received by the registrar.
No part of the student fee is refundable.

W grades will be assigned, and no reductions will be
granted, after the second week of classes to students who
withdraw from one or more courses but who remain regis-
tered in others. If withdrawal from one or more courses
amounts to complete withdrawal from a program, the
provision for full withdrawal applies.

Failure to attend class is not equivalent to a withdrawal,
and a student will not receive an adjustment of charges
unless a formal withdrawal is filed with and approved by
the registrar, regardless of whether the student actually
attended classes or took examinations.

Refund Policies for Title IV Funds Recipients

There are two additional refund schedules that differ

from the General Refund Policy schedule for Title IV funds

recipients. First-time Title IV funds recipients who withdraw

completely from Rutgers are provided with a separate

schedule under the Pro-rata Refund policy. Title IV funds

recipients who are not first-time attendees are provided

a schedule of refunds via the Appendix A Refund Policy.
For further information, please contact the financial

aid office.



Financial Aid

The majority of full-time graduate students at the university,
like most graduate students in America, receive some
measure of financial aid. The amount of support each student
receives depends in part, of course, upon the availability
of funds. The availability of support is often dependent
upon the specific graduate program and degree status.
Support ranges from loans to grants covering tuition
charges to awards sufficient to pay all educational and
living expenses. The sources of support include university
funds, federal and state government funds, corporate and
individual bequests to the university, and grants from
educational and scientific foundations.

MERIT-BASED FINANCIAL AID

Fellowships, Assistantships, Scholarships,
and Grants

All applicants are automatically considered for university-
based fellowships, scholarships, and assistantships. Inquiries
should be addressed to the director of the graduate program
to which the student has applied.

Students are encouraged to apply for externally funded
fellowships as well. See the Nonuniversity Fellowships
heading later in this chapter.

Fellowship Awards. Fellowship Awards are made by

the Graduate School-New Brunswick and other units to
doctoral students of exceptional promise. The awards carry
stipends of $10,000 to $18,000 plus tuition for varying
periods of time.

Diversity Advancement Program in Teaching and Research.
Through referral from graduate program directors and by
other means, the Diversity Advancement Program identifies
individuals whose ethnicity or background makes them un-
usual among students in their respective fields. Fellowships
from a variety of sources are then allocated to encourage the
enrollment of these students and thus the diversity of the
graduate community. The fellowships awarded are com-
parable to those awarded through the schools and colleges.
For more information, contact DAP, Rutgers, The State
University of New Jersey, 25 Bishop Place, New Brunswick,
NJ 08901-1181, or call 732/932-8122.

Ralph Johnson Bunche Distinguished Graduate Award.
Established in 1979, this distinguished graduate award is
named after Ralph Johnson Bunche, the African-American
statesman, Nobel Peace Laureate, and recipient of an
honorary Doctor of Laws from Rutgers in 1949.

Bunche fellowships provide $12,000 plus tuition remission
for up to two years to exceptional, new, full-time students
with backgrounds of substantial educational or cultural
disadvantage.

Bevier and University Fellowships. Graduates of Rutgers,
The State University of New Jersey, and postqualifying stu-
dents already at the university may apply for Louis Bevier

Fellowships and University Fellowships. Funds provided
by the state and by the Louis Bevier Memorial Fund (estab-
lished through the generosity of Dr. and Mrs. Ralph G.
Wright in honor of the late Dean Louis Bevier), respectively,
support a limited number of fellowships that carry stipends
of $10,000.

Russell Scholarships. Walter C. Russell Graduate Scholar-
ships provide for the cost of tuition. Applications should

be made to the director of the graduate program in which
the student is enrolled before March 1 for awards for the
ensuing academic year, and before December 1 for vacancies
that might occur in the spring term.

Bunting-Cobb Graduate Residential Fellowship for Women
in Mathematics, Science, and Engineering. Bunting-Cobb
Graduate Fellowships for Women in Mathematics, Science,
and Engineering are offered by Douglass College, the
women’s undergraduate unit of Rutgers, for women enrolled
as full-time students in mathematics, science, and engineer-
ing programs in the Graduate School-New Brunswick. The
award provides a two-year fellowship to women graduate
students in mathematics, science, or engineering. Bunting-
Cobb Graduate Fellows live in residence in the Bunting-
Cobb Math and Science Hall at Douglass and serve as
mentors to undergraduate women in mathematics, science,
and engineering. The award includes a stipend and a single
room with board for the academic year. Stipend and respon-
sibilities are based upon the fellow’s year in graduate study.
Bunting-Cobb Fellows have the opportunity to be part

of a unique program of support for women in math,

science, and engineering. For more information, contact

the Douglass Project for Rutgers Women in Math, Science,
and Engineering, Douglass College, Rutgers, The State
University of New Jersey, 50 Bishop Street, New Brunswick,
NJ 08901-8558, or call 732/932-9197.

Robert White-Stevens Graduate Fellowship. The Robert
White-Stevens Graduate Fellowship, named in memory

of Dr. Robert White-Stevens who was an agriculturist and
former chairman of the Bureau of Conservation and Envi-
ronmental Science, biology professor, assistant director of
the New Jersey Agricultural Experiment Station, and faculty
member of Cook College, Rutgers, The State University

of New Jersey, supports an advanced doctoral student
committed to enhancing the role of science in alleviating
world hunger by increasing the food supply through plant
or animal research. Applicants must be nominated by

a graduate program director.

Other Fellowships and Scholarships. Students should be
aware that each department is continually seeking funds
from outside agencies to help defray student expenses.
Grants and awards of this nature will vary each year.
Inquiries regarding the availability of such monies can

be made through graduate program offices and advisers.

Nonuniversity Fellowships. Some graduate students at

the university are supported by fellowships funded by
sources outside the university. A major source of funding is
the National Science Foundation. It offers talented graduate
students in the sciences significant funding to pursue their
academic programs. Information and applications are avail-
able from the Fellowship Office, National Research Council,
2101 Constitution Avenue NW, Washington, DC 20418.
Other sources of prestigious fellowships are the Mellon
Fellowships in the Humanities, administered by the
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Woodrow Wilson National Fellowship Foundation; Javits
Fellowships, administered by the U.S. Department of Edu-
cation; and the National Defense Science and Engineering
Fellowships, sponsored by the U.S. Department of Defense.
Students may wish to consult standard reference material
for other sources of nonuniversity fellowships.

Many national, state, and regional associations make
special awards. Students should contact clubs, fraternal,
religious, and national professional organizations, and
local interest groups for possible aid through stipends and
tuition credits. A student who receives any of these awards
is required to notify the Office of Financial Aid.

Assistantships Awarded by the University. The beginning
salary for teaching and graduate assistantships is $12,136
(1998-1999) for an academic year.

NEED-BASED FINANCIAL AID

Limited funds are available from grants, low-interest
loans, and part-time employment to students at the school.
Application for such aid is made by completing the Free
Application for Federal Student Aid (FAFSA). These forms
are available from most college and university financial aid
offices, as well as from the Rutgers Office of Financial Aid.
All students are encouraged to complete this application.

Following is a brief description of each program. All
students are strongly encouraged to file an application for
financial aid.

How to Apply

All applicants must complete the Free Application for
Federal Student Aid (FAFSA) annually and submit it to
the federal processor at the address listed on the envelope
provided with the form. Applications should be received
by the federal processor by March 15 of the academic

year preceding the academic year for which aid is sought.
The forms are available at all Rutgers financial aid offices.
The FAFSA should be filed at the same time the admission
application is submitted, but no later than March 15 to
ensure full consideration for all available funds.

Letters announcing financial aid decisions are mailed to
all students as soon as possible after admission. Funds are
limited and awards are made based on financial need and
limited by the March 15 priority filing date. Therefore, there
is a definite advantage to submitting an early, accurate, and
complete application.

Counseling is available by appointment at the financial
aid office to all students regardless of whether or not they
qualify for financial aid. When comparing aid offers from
Rutgers with other institutions, students should remember
that charges often differ significantly from school to school.
Therefore, the important thing to consider is not the dollar
value of a financial aid offer, but the difference between
the total value of the financial aid package awarded by the
institution and the cost of attending that institution.

Part-Time Students

Since financial need is determined by comparing a student’s
resources with the cost of attending school, most part-time
students who are gainfully employed do not demonstrate
financial need.
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The federal student financial aid sources (Federal Perkins
Loan, Federal Work-Study Program and William D. Ford
Federal Direct Loan programs) require that a student enroll
in a minimum of 6 credits per term to be eligible.

The university has extremely limited financial aid funds for
part-time students. All application procedures and deadlines
applicable to full-time students apply to part-time students.

Grants

State Grant. Full-time graduate students, who are classi-
fied as New Jersey residents for tuition purposes and who
demonstrate financial need, are eligible to receive a New
Jersey State Grant. Amounts vary from $200 to $1,000 per
year and are dependent upon available funds. Application
is made by submitting a FAFSA. EOF grant recipients are
not eligible.

Educational Opportunity Fund (EOF). New Jersey residents
who are full-time students and who can demonstrate back-
grounds of financial and academic hardship are eligible for
EOF grants ranging from $200 to $2,650. Students who re-
ceived EOF grants as undergraduates are presumed eligible
if they fall below the maximum income parameters required
for all recipients of this state grant. Graduate students who
did not receive EOF grants as undergraduates, but feel that
they come from backgrounds of financial hardship and wish
to be considered, should write to the financial aid office for
consideration. The grants are renewable for the duration

of the student’s degree work, subject to continued student
eligibility and provided satisfactory academic progress is
made. Students must complete the FAFSA.

Loans

Federal Perkins Loan

Federal Perkins Loans (formerly National Direct Student
Loan) are available to students who are enrolled in a mini-
mum of 6 credits per term, who are citizens or permanent
residents of the United States, and who demonstrate need
through the FAFSA. The maximum amount a graduate
student can borrow under this program at Rutgers is $3,000
per academic year, with maximum aggregate loan amount
not to exceed $30,000 (including undergraduate National
Direct Student Loan (NDSL) and Perkins loan totals).

Interest at the rate of 5 percent simple begins nine months
after the borrower ceases to enroll in a minimum of 6 credits
per term and extends over a maximum repayment period
of ten years. Monthly payments of at least $40 are required.
Deferral of repayment is permitted for certain kinds of
federal service and cancellation of loans is permitted for
certain public services.

Consistent with federal regulations, all first-time Federal
Perkins Loan borrowers at Rutgers are required to attend
an entrance interview in order to be informed of their rights
and responsibilities regarding the loan. In addition, Federal
Perkins Loan recipients must attend an exit interview prior
to graduation or withdrawal from school. Further details
and procedures regarding the repayment of the Federal
Perkins Loan are sent to each student recipient by the
Student Loan Office, Administrative Services Building,
Rutgers, The State University of New Jersey, Division of
Accounting, 65 Davidson Road, Room 310, Piscataway, NJ
08854-8094.



William D. Ford Federal Direct Loans

Federal Direct Student Loans (Direct Loans) are available
for students directly from the federal government to pay
for educational costs. These loans eliminate the need for an
outside lender, such as a bank. To be considered for a Direct
Loan, students must complete the FAFSA. Subsequently,
the award letter issued by Rutgers will list eligibility for
the program. Money for which students are eligible will

be credited directly to their accounts. Because Rutgers has
chosento participate in Direct Lending, the university cannot
acceptany Federal Stafford applications fromstudentsor their
lenders. Since the U.S. Department of Education is the
lender for the Federal Direct Loan Program, borrowers will
send all loan repayments to the department, rather than

to several lenders.

In general, to be eligible for a Direct Loan, a student must
have a high school diploma or a General Education Devel-
opment (GED) certificate or meet other standards approved
by the U.S. Department of Education, be a United States
citizen or an eligible noncitizen, be enrolled at least half-time
per term, be making satisfactory academic progress, have
a Social Security number, sign a statement of educational
purpose, not be in default on prior loans or owe refunds to
a federal grant program, and register with the U.S. Selective
Service Administration, if required.

In addition to these requirements, all first time Direct
Stafford/Ford and Direct Unsubsidized Stafford/Ford Loan
borrowers must attend an entrance interview in order to
be informed of their rights and responsibilities regarding
the loan.

The aggregate limit for Federal Direct Stafford/Ford
Loans, includingbothsubsidized and unsubsidized amounts, is
$138,500 for a graduate or professional student (including
loans for undergraduate study).

Federal Direct Stafford/Ford Loan. This loan is based on
financial need. The government pays the interest on the
loan while the student is attending school. The interest rate
is variable; that is, it is adjusted each year. The maximum
rate for the Federal Direct Stafford/Ford Loan is 8.25 per-
cent. Additionally, borrowers are charged an origination
fee of 4 percent. Graduate students may borrow $8,500 per
year. The total debt may not exceed $65,500 including loans
for undergraduate years.

Federal Direct Unsubsidized Stafford/Ford Loan. This loan
is not based on financial need, but all interest charges must
be paid by the student. The interest rate is the same as the
Federal Direct Stafford/Ford Loan. Students may borrow
up to $10,000 per year.

Emergency Loans

Students who are experiencing a financial emergency may
apply for a university loan for up to $500. The interest rate
is 3 percent simple interest, and the loan must be repaid
within the same semester. An emergency need must be
demonstrated and funds must be available.

Students must contact their local financial aid office for
additional information. If loans in excess of this amount
are required, an appointment with a counselor is recom-
mended to discuss long-term assistance. Students do not need
to be recipients of financial aid nor to have filed a financial
aid application to be considered for emergency loans.

A number of graduate schools offer low interest or interest-
free short-term loans to students in their program. Students
should request additional information from the various
deans or directors of each program.

Employment on Campus

Preceptorships and Residence Counselorships. Appoint-
ments as preceptors or counselors in the various under-
graduate residence halls are available to a limited number
of graduate students. The offices of the deans of students

of the undergraduate colleges will, on request, provide
information regarding the duties required of preceptors and
counselors, the benefits, such as room, board, and tuition
grants, and the procedures for application. Applications for
September appointments must normally be received before
May 1.

Federal Work-Study Program (FWSP). Federal work-study
employment may be offered as a self-help portion of the
financial aid award. Application for this program is made
by filing the FAFSA. On-campus jobs are available in many
departments. Selection for a particular job is based on skills,
job availability, university needs, and student preference.
The assigned employment opportunity is based on an expec-
tation that the student will work between six and twenty
hours per week throughout the fall and spring academic
terms; in the case of summer assignments, students may
work up to thirty-five hours per week.

Any change in work study jobs must be made through
the Student Employment/Financial Aid Office. Off-campus
employment also is available through the federal work-
study program. These jobs are paid community-service
positions in nonprofit agencies. Jobs are related to the
student’s major whenever possible. No job assignments
can be made until all paperwork required to accept the aid
is complete.

Other University Employment. Any graduate student
enrolled at the university may check directly with the
individual academic or administrative offices for available
non-FWSP openings. All hiring decisions for non-FWSP
jobs are made by the department.

Other Financial Resources

Job Location and Development Program (JLD). The JLD
program is open to all graduate students enrolled in the
university. Most often, employment opportunities found
through the program are located outside the university
in local businesses. Students interested in the JLD pro-
gram should contact the student employment office at
732/932-8817. Information about jobs also is available
onlineathttp://studentwork.rutgers.edu.

Veterans Benefits. The United States Veterans Adminis-
tration operates various education assistance programs for
eligible veterans, war orphans, surviving spouse or child
of any veteran killed while on duty with the Armed Forces,
disabled veterans, dependents of a veteran with service-
related total disability, and certain members of the selected
reserve. Inquiries concerning eligibility may be directed to
the Veterans Administration office in Newark, New Jersey
(1-800/827-1000); the New Jersey Department of Military
and Veterans Affairs in New Brunswick, NJ (732/937-6347);
or to the veterans coordinator on each campus. For New
Brunswick, the number is 732/932-7067.

Veterans and others mentioned above who plan to use
veterans’ education benefits should initially present the
Veterans Administration Certificate of Eligibility Form(s)
and/or discharge papers (certified copy of the DD214)
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when registering for courses. If applying for other financial
aid with the university, veterans must report the fact that
they will receive veterans’ education benefits to the Office
of Financial Aid.

Veterans planning to train under Chapter 32 VEAP,
Chapter 30 of the New (Montgomery) Gl Bill of 1984, or
Chapter 106 for Reservists, are required by the university
to pay cash for tuition, fees, books, and supplies, when
due. Veterans, in turn, receive an allowance for each month
of schooling based upon credit hours and the number
of dependents.

No veteran may officially withdraw from a course (or
courses) without prior approval from the academic services
and/or dean of students offices. All withdrawals must be
submitted in writing. The date of official withdrawal will be
the determining date for changes in benefits. Failure to comply
with the official school withdrawal procedure may affect both
past and future benefits. Any change in schedule must also
be reported to the campus Office of Veterans Affairs.

RESTRICTIONS ON FINANCIAL AID
AND EMPLOYMENT

Graduate students may not ordinarily hold two different
fellowships, assistantships, or other substantial forms of
employment simultaneously. Students who have been
offered two different awards should inquire at the Office
of the Graduate School-New Brunswick before acceptance.
Students who hold fellowships, assistantships, traineeships,
or Russell Scholarships may not accept employment outside
of their academic department without the permission of
the graduate director and the dean of the Graduate School-
New Brunswick.

Graduate students who have received aid administered
by the Office of Financial Aid must report to that office
any change in income, such as scholarships, loans, gifts,
assistantships, or other employment received subsequent
to the original aid award.
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Student Services

LIBRARIES

With holdings of more than three million volumes, the
Rutgers University Libraries rank among the top twenty-
five research libraries nationally. Comprising twenty-five
libraries, reading rooms, and collections on the university’s
three campuses, the library system supports a broad range
and depth of instruction and faculty and student research
in a wide array of disciplines.

The system’s largest units are the Archibald Stevens
Alexander Library on the College Avenue campus and the
Library of Science and Medicine on the Busch campus, both
in New Brunswick, with the former housing the principal
collections of research materials in the humanities and
social sciences and the latter housing the principal research
collections in behavioral, biological, earth and pharma-
ceutical sciences, and engineering.

There is a reading room for graduate students located
in the Alexander Library. In addition to study space, the
Graduate Reading Room includes the graduate reserve
collection, a noncirculating collection of standard works
in the social sciences and humanities, locked carrels
for students working on their dissertations, and com-
puter facilities.

Other libraries in New Brunswick are the Mabel Smith
Douglass and Blanche and Irving Laurie Music libraries
on the Douglass College campus; the Kilmer Library on
the Livingston College campus; the Mathematical Sciences,
Chemistry, and Physics libraries on the Busch campus;
the Art Library and the East Asian Library on the College
Avenue campus; and the Chang Science Library on the
Cook College campus. The specialized collections of the
School of Management and Labor Relations Library are
located in the Labor Education Center, Ryders Lane, New
Brunswick; and those of the Center of Alcohol Studies
Library are on the Busch campus. The Newark campus is
served by the John Cotton Dana Library, the Institute of
Jazz Studies, and the Criminal Justice Library, as well as
the Justice Henry Ackerson Library of Law; the Camden
campus is served by the Paul Robeson Library and the
Camden Law Library. Most libraries maintain one or more
reserve reading rooms.

The Rutgers University Libraries function as one system.
The holdings of all units in the system are accessible via
IRIS, the libraries’ online catalog, which contains listings for
the majority of the acquisitions since 1972 and is accessible
through public terminals in each library, through telephone
dial-up from outside the libraries, and through the libraries’
websiteathttp://wwwv.libraries.rutgers.edu. Eachlibrary in
the system, including those located in Camden and
Newark, is accessible to all members of the university com-
munity through the Rutgers Request Service and telephone
reference service. In addition to the collections internal to
the Rutgers libraries, members of the faculty and student
body have access to other libraries through cooperative
agreements that link Rutgers to the Princeton University
library, the State Library in Trenton, and other research
libraries in the region.



Of particular interest to faculty and graduate students
is Rutgers’ membership in the Research Libraries Group,
a nationwide consortium that allows members of the
university community access to the collections of the most
distinguished research libraries in the country, including
those at Yale, Berkeley, Stanford, and the New York Public
Library. Through a shared database, there is access to most
of the books and other materials of Research Libraries
Group members that are available for interlibrary loan.

Additional services provided by the libraries include
computer-assisted searches of online databases in a variety
of disciplines. Members of the reference departments pro-
vide assistance in both computerized and noncomputerized
reference searches. Reference librarians are available to
assist with research projects, classroom instruction, or
research strategies and with intra- and interlibrary loans.

The libraries make every attempt to ensure accessibility to
their facilities and services by individuals with disabilities.

COMPUTER FACILITIES

Rutgers University Computing Services (RUCS) provides
extensive centralized and decentralized computing and net-
work services for students, faculty, and staff of all academic
and administrative units of the university. In addition to
the RUCS facilities, many departments and schools operate
computing facilities of various types.

For instructional applications and general student use,

a group of SUN computer systems collectively called “eden”
is available. Any registered student can create his or her
own account on these systems. These systems run the UNIX
operating system and provide: electronic mail; access to the
Rutgers University data communications network, RUNet;
access to the Internet; applications software such as SAS
and SPSS; and programming language compilers. Machine
readable data files are available for census data, social
science data, and other areas.

For research applications, a second group of SUN
computer systems with greater capacity is available.

Public computing facilities are located on each campus.
These facilities include Apple Macintosh and DOS/
Windows personal computers and X-terminals. All of the
workstations in the hubs are connected to RUNet. Software
is available for word-processing, spreadsheets, desktop pub-
lishing, graphics, statistical analysis, and other applications.

For further information, call 732/445-HELP or write
Rutgers University Computing Services, Information
Center, Room 128, Hill Center for the Mathematical Sci-
ences, Busch Campus, Rutgers, The State University of New
Jersey, 54 Joyce Kilmer Avenue, Piscataway, NJ 08854-8045.

TEACHING ASSISTANT PROJECT (TAP)

The Teaching Assistant Project (TAP) is a multitiered pro-
gram designed to promote excellence in undergraduate
and graduate education at Rutgers—New Brunswick
through the professional development of the teaching assis-
tant staff. The four main components of this project are

a preterm orientation, ongoing training during the term,
discipline-specific training within each program, and written
materials designed for TAs. The two major publications of
TAP arethe Teaching Assistant Handbook, acomprehensive
introduction to the university and teaching, and TapTalk,

a newsletter that focuses on topics of interest to TAs.

A dedicated telephone line, the TA HelpLine (932-11TA),
provides daily assistance to TAs who have questions about
teaching. Videotaping equipment is available for TAs who
wish to have a class videotaped as a means of improving
teaching performance. TAP recognizes the dual role of TAs
in the university and seeks to assist them in teaching on
the college level while balancing their responsibilities as
students engaged in graduate study. Questions about TAP
should be directed to the Office of the Dean, Graduate
School-New Brunswick.

HOUSING

Attractive and comfortable residence facilities for graduate
students are available on all of the New Brunswick campuses.

Single graduate students may choose to reside in furnished
residence halls located on the Douglass, College Avenue,
and Livingston campuses or in furnished apartments
available on the Cook and Busch campuses. The residence
halls have shared bath and kitchen facilities. The graduate
apartments (Starkey Apartments at Cook College and
Buell Apartments at Busch Campus) house four students
in single bedroom accommodations and offer full kitchens
and bathrooms.

Graduate families are housed in one- and two-bedroom
unfurnished apartment units located on the Busch campus.
These units fill rapidly and a waiting list is maintained.
Early application is recommended.

Single graduate students may select housing for a full
calendar year or for the academic year. For additional infor-
mation, call the Graduate Housing Office at 732/445-2215.

OFF-CAMPUS HOUSING SERVICE

As part of Campus Information Services, the Off-Campus
Housing Service is the information and referral center for
off-campus renting and housing needs at the New Bruns-
wick campus and can be reached by calling 732/932-7766,
orviaemail atochs@ur.rutgers.edu. The service is located

at 542 George Street, at the corner of George Street and
Seminary Place on the College Avenue campus, where
trained staff can offer help with just about any topic regard-
ing off-campus housing and living. Computers are available
at the office to search its rental database and receive a
printout of the results. Maps, informational items, staff
assistance, and a pay phone also are available. The Off-
Campus Housing Service can assist students, faculty, and
staff in finding information about available rentals and

“for sale” properties in the area. For a modest charge, the
office is able to mail or fax listing printouts to any location
in the United Sates. The service is available year round with
hours of 8:30 A.M. to 4:30 P.M. Monday through Friday and
Wednesday from 8:30 A.M. to 7:30 P.M. During off-hours,
callers have the option of recording their questions and
having them answered when the staff returns.

The Off-Campus Housing Service web site can be accessed
viathe Internetat http://cis2.rutgers.edu/rent. Itcontainsa
large database of available rentals, apartment complex
information, landlord-tenant rights information, tips to
finding housing and preventing problems, and forms for
a variety of renting purposes. The Off-Campus Housing
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Service also conducts a free legal clinic that meets weekly
throughout the year. Students and staff may make appoint-
ments in person or by phone to speak to a volunteer lawyer.
These attorneys specialize in landlord-tenant matters and
provide free advice on any housing-related problem

or question.

DINING SERVICES

The Division of Dining Services operates and maintains
six student dining facilities and eleven cash facilities.
These include Brower Commons on the College Avenue
campus, Busch Dining Hall and Davidson Commons on
the Busch campus, Cooper and Neilson Dining Halls on
the Cook/Douglass campus, and Tillett Dining Hall on the
Livingston campus.

Dining Services offers several different “block plans,”
which provide convenience and flexibility to fit personal
lifestyle and dining habits.

Visitthe department’s web page at http://www.rci.
rutgers.edu/~rudining, or call 732/932-8041 for addi-
tional information.

RUTGERS UNIVERSITY
HEALTH SERVICES

Rutgers University Health Services provides comprehensive
ambulatory medical, outpatient, and health education
services for all full-time students. Part-time students may
become eligible by paying the student health service and
insurance fee to the Office of Student Health Insurance,
Hurtado Health Center, Rutgers, The State University of New
Jersey, 11 Bishop Place, New Brunswick, NJ 08901-1180.

During the fall and spring terms, three health centers pro-
vide services for students in the New Brunswick/Piscataway
area. The Busch/Livingston Health Center, located at Hos-
pital Road and Avenue E on the Livingston campus, is open
from 8:30 A.M. to 5:00 P.M., Monday through Friday. The
Hurtado Health Center, located at 11 Bishop Place on the
College Avenue campus, is open seven days a week when
classes are in session during the academic year (8:30 A.M. to
8:00 P.M., Monday through Friday; 10:00 A.M. through
4:00 P.M., Saturday and Sunday). The Willets Health Center,
located on Suydam Street on the Douglass campus, is open
from 8:30 A.M. to 5:00 P.M., Monday through Friday. The
Hurtado Health Center is the only one of these clinics that
operates year-round. During the summer and breaks, it is
open 8:30 A.M. to 4:30 P.M., Monday through Friday.

Health centers are staffed by physicians, nurse practi-
tioners, and registered nurses. A wide range of services is
provided, including general primary care, gynecology, mental
health services, alcohol and substance abuse outpatient
treatment programs, health education, immunizations,
allergy desensitization injections, laboratory tests, physical
examinations, referrals, and X-rays. Surgical and critical
medical conditions are referred to the student’s personal
physician, the proper specialist, or an outside hospital
for treatment.

The Department of Health Education, a part of Health
Services, works to increase discussions, examine issues, and
explore the underlying contexts of selected health behavior.
This exploration might focus, for example, on the use of
food and chemical substances to manage feelings and situa-
tions, relationships, and sexuality.
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Pharmacies are located at each health center and are open
during the following hours: Busch-Livingston Pharmacy,
9:30 A.M. to 5:00 P.M., Monday through Friday; Rutgers
Pharmacy (Hurtado), 9:30 A.M. to 5:30 P.M., Monday
through Friday, and 10:00 A.M. to 3:00 P.M., Saturday; and
Willets Pharmacy, 9:00 A.M. to 5:00 P.M., Monday through
Friday. During Summer Session and breaks, the Rutgers
Pharmacy (Hurtado) is open 9:00 A.M. to 4:30 P.M., Monday
through Friday.

Rutgers University Health Services is accredited by the
Joint Commission on Accreditation of Healthcare Organi-
zations for meeting national standards of ambulatory health
care delivery.

SEXUAL ASSAULT SERVICES AND
CRIME VICTIM ASSISTANCE

The Office of Sexual Assault Services and Crime Victim
Assistance offers support to crime victims, survivors,
and other members of the university community through
advocacy, crisis intervention, short-term counseling, edu-
cation, and referrals. Programs and services are available
throughout the university for students, faculty, and staff
to promote ways of reducing the risk of being a crime
victim with a special emphasis on interpersonal violence.
Educational programming on issues concerning sexual
assault, dating violence, stalking, sexual harassment, and
other types of interpersonal violence are an integral part
of the programmatic initiatives.

For more information or to schedule an appointment
or program, call 732/932-1181. The office is located at
3 Bartlett Street on the College Avenue campus.

STUDENT HEALTH INSURANCE

All full-time students, by paying the student fee, and those
part-time students who elect to pay the student health
service and insurance fee, are insured for up to $5,000 in
medical expenses brought about by illness or injury. This
policy provides excess coverage over any other insurance
plans. Students have the option to purchase a major medical
policy sponsored by the university that provides more
extensive coverage. Students may also purchase coverage
for their spouse and children at additional cost. Any student
not covered by individual or family policies should consider
this more extensive coverage. Information and applications
are available from the Office of Student Health Insurance,
Hurtado Health Center, Rutgers, The State University

of New Jersey, 11 Bishop Place, New Brunswick, NJ
08901-1180 (732/932-8285).

Compulsory International Student Insurance Fee

All students in F or J immigration status whose visa docu-
ments are issued by Rutgers are required to have both the
basic and the major medical insurance coverages. The costs
for insurance are charged to such students on their term
bills. All accompanying family members (spouse and
children) must also be insured. Insurance coverage for
spouses and children must be purchased at the Center

for International Faculty and Student Services, Rutgers,
The State University of New Jersey, 180 College Avenue,
New Brunswick, NJ 08901-8537 (732/932-7015).



COUNSELING SERVICES

Counseling Centers

Psychological counseling for graduate students is available
through the counseling centers connected with the under-
graduate colleges.

Appointments can be made by contacting the appropriate
office: Cook College Counseling Center, Cook Campus
Center, 732/932-9150; Douglass College Psychological
Services, Federation Hall, 732/932-9070; Livingston
College Counseling Center, Tillett Hall, 732/445-4140;
Rutgers College Counseling Center, 50 College Avenue,
732/932-7884; and University College Office of Counsel-
ing, Miller Hall, 732/932-8074. Only the Rutgers College
center is open during Summer Session.

Student can choose the service that is most convenient.
Services are free for students, and strict confidentiality is
maintained. All centers are primarily staffed by clinical or
counseling psychologists.

Each counseling center offers individual and group
psychotherapy and sees couples for marital/relationship
issues. Therapy groups specifically for graduate students
are available at several of the counseling centers. Most
counseling is short term. Referral is available to other
agencies or private practice when ongoing psychotherapy
is needed or desired.

Psychological services also are available through the
psychiatrists at the Rutgers Student Health Service
(732/932-7827).

Services for Students with Disabilities

Students with disabilities on the New Brunswick campus
of Rutgers University are entitled to the same benefits

of the university’s educational mission, the same quality

of student life, and are subject to the same academic and
procedural requirements as other students. Rutgers is com-
mitted to providing reasonable accommodations inside and
outside the classroom to meet students’ diverse needs. The
university’s services include special assistance in academic
advising, scheduling or rescheduling classes in barrier-free
buildings, on-campus transportation for students with per-
manent or temporary mobility disabilities, assistive devices
and equipment, learning assistance, and communication
with faculty regarding students’ general or specific needs.
Each school in New Brunswick has a designated coordina-
tor of services to students with disabilities to assist students
enrolled in their school. Students with disabilities may

also contact the New Brunswick campus coordinator for
students with disabilities at 115 College Avenue, Bishop
House, Room 105 (732/932-1711) for more information.
The New Brunswick campus coordinator is TDD-accessible
through the Student Information and Assistance Center,
located at 542 George Street (732/932-9090). Complaints

or grievances regarding Rutgers’ compliance with the
Americans with Disabilities Act of 1990 may be directed

to the Director of Compliance and Student Policy Concerns,
3 Bartlett Street, College Avenue campus (732/932-7312).

Graduate Student Career Services

The university provides a comprehensive career service
for students enrolled in graduate and professional studies
throughout New Brunswick. Graduate students concerned

with career issues, career decisions, preparing résumés/
vitae, developing interviewing skills, and conducting a job
search are encouraged to take advantage of this service.
Seminars, workshops, and special programs designed

to meet the needs of students with advanced degrees are
offered each term. Individual counseling is available

by appointment.

Career libraries at three locations house resource materials
to assist in the career development and job search process.
These include career planning and development books,
sample résumés/vitae, current job listings, employer direc-
tories, federal and state job information, company literature,
testing information, and internship, fellowship, and grant
information. A credentials service is available for students
and alumni who wish to compile letters of recommendation
for future use in applying for employment or advanced
degree programs.

The Career Services Office also sponsors an on-campus
recruitment program. Through this program, three hundred
to four hundred employers from business, industry, and
government agencies are invited each year to come to the
campus to interview qualified students.

For further information concerning career services at
Rutgers, students should visit one of the career offices located
at 61 Nichol Avenue on the Douglass campus (732/932-9742),
46 College Avenue and 56 College Avenue (732/932-7287),
both on the College Avenue campus; or the Busch Campus
Center (732/445-6127).

CAMPUS INFORMATION SERVICES

Rutgers Information and Referral Center

Rutgers Information and Referral Center is the gateway
to Rutgers, The State University of New Jersey, and

can be reached by calling 732/932-INFO or by email
atcolhenry@ur.rutgers.edu. Trained studentinformation
assistants offer help and answers about admission or any
area of campus or community life. The service is available
between 8:30 A.M. to 8:30 P.M., Monday through Friday,
and 10:00 A.M. to 4:00 p.m., Saturday and Sunday, during
the academic year. The hours during the rest of the year are
8:30 A.M. to 4:30 P.M., Monday through Friday. During off-
hours, callers have the option of recording their questions
and having them answered promptly when the staff returns.
Information about Rutgers can be accessed online twenty-
four hours aday at www.rutgers.edu, which isagreat
resource for detailed university information, including
library connections; directories for people, colleges, and
departments; campus maps and directions; and special
sections devoted to student and faculty /staff matters.

Rutgers INFO
“The right information at the right time.”

Rutgers INFO Radio on the New Brunswick/Piscataway
campus is operated by Campus Information Services. The
station operates twenty-four hours a day, and is found at
dial setting 530 AM. It can be heard within a six-mile radius
of the campus. Rutgers INFO Radio broadcasts timely
transportation, parking, traffic, special events, and general
information, and gives weather emergency updates.
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SERVICES FOR INTERNATIONAL
FACULTY AND STUDENTS

The Center for International Faculty and Student

Services, 180 College Avenue (732/932-7015; email:
ru_cifss@email.rutgers.edu; webaddress http://www.rci.
rutgers.edu/~cifss) coordinatesservices for the university’s
international students, scholars, and faculty. The center
provides direct support in the following areas: U.S. immi-
gration regulations and procedures; liaison to campus
offices, community groups, and U.S. and foreign government
agencies; advice on nonimmigrant status, employment,
medical care, adjustment to American life, cross-cultural
differences, family concerns, financial planning, and other
personal matters. In addition, the center sponsors programs
of interest to the international community, including a
comprehensive orientation, a community-based International
Friendship Program that gives students the opportunity

to get to know American families, informational and cross-
cultural seminars, and a variety of support programs for
students and their families.

To ensure personal contact, all international students are
assigned an international student adviser at the center and
are encouraged to establish and maintain a close working
relationship with center staff throughout their stay at Rutgers.

Nonimmigrant students in F-1 or J-1 status must register
with the center upon arrival in New Brunswick and inform
the center of any change in their academic program, address,
or enrollment status. All questions regarding one’s status
as a foreign student or exchange visitor in the United States
are addressed to this office.

STUDENT ASSISTANCE

Since the personal welfare of students must be the concern
of an academic community, redress of grievances for
graduate students at the university is provided for through
a number of informal arrangements. Depending upon

the subject at issue, students matriculated in the Graduate
School-New Brunswick may approach their graduate
director, the Office of the Dean of the Graduate School, or
their departmental representative to the Graduate Student
Association. In addition, many graduate programs have
departmental student associations. Further information may
be obtained from the Graduate Student Association at the
student center on College Avenue or from the Office of the
Graduate School.

DAY-CARE CENTERS

In New Brunswick, day care is available on the Cook,
Douglass, and Livingston campuses. On the Cook campus,
the Department of Nutritional Sciences runs a half-day pre-
school for three- and four-year olds, which is open during
the academic year only. The fee is set for the academic year
with limited scholarships available based upon financial
need. For information, call 732/932-8895.

On the Douglass campus, the Department of Psychology
runs the Douglass Psychology Child Study Center. This
center offers full-time day care for children who are one
through six years of age. Hours are from 7:30 A.M. to
6:00 P.M., Monday through Friday, year round. Kinder-
garten is offered in two and one-half hour sessions Monday
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through Friday within the day. A summer camp program
for school-aged children also is offered. The fee for care is
based on the number of days. Different payment plans are
available, i.e., weekly, monthly, and yearly. For information
call 732/932-8881.

The Rutgers-Livingston Day-Care Center on the Livingston
campus is a private, nonprofit center that offers a full-time
developmental program for children two years of age
through kindergarten age. Hours are 7:00 A.M. to 5:30 P.M.,
Monday through Friday, year round. There are two fee
rates: 1) set rate tuition and 2) reduced rate tuition based
on family size and income. For an application form and
information, call 732/445-8881.

All the day-care services are heavily used and there
is frequently a waiting list. Students should contact the
centers early.

RUTGERS UNIVERSITY
POLICE DEPARTMENT

The Rutgers University Police Department (RUPD) is
dedicated to the protection of life and property on campus
and to the prevention and detection of crime. The depart-
ment operates from its headquarters at 5 Huntington Street
on the College Avenue campus. Police officers patrol the
campuses on foot, in vehicles, and on bicycles. They enforce
laws and university regulations, respond to emergencies,
investigate criminal activities, provide security for campus
facilities and events, and provide crime prevention and
other services. Security officers also patrol the campuses,
serving as “eyes and ears” for the police as well as securing
facilities, providing escort services, and operating security
shuttle buses.

To contact RUPD to report emergencies (police, fire,
or emergency medical), dial 911. From university centrex
telephones, dial 6-911. For nonemergency telephone calls to
the police, dial 932-7211; from university centrex telephones,
dial 2-7211. You can also contact the police by using one of
the more than fifty yellow emergency telephone boxes on
the campuses or by using the housing telephones located
near dormitory entrances.

The Rutgers University Police Department’s efforts help
create a safer environment, but the department cannot
guarantee the safety and security of individuals and their
property. Individuals can reduce their vulnerability to
crime by practicing common sense preventive measures
such as the following:

1. Avoid isolation.

2. Maintain awareness of the persons and circumstances
around you.

3. Keep doors and windows locked and do not allow
strangers into your residence building.

4. Do not leave property unattended or unprotected.

5. Avoid the use of alcohol or other drugs and persons
who are intoxicated.

All members of the university community are urged
to immediately report any suspicious persons or activities
to the university police. A cooperative effort between the
police and the community can make the campuses safer
places to work and learn.



PARKING AND TRANSPORTATION

Resident students’ vehicles are assigned to their specific
residence lots only. Commuter students’ vehicles are
assigned to a parking zone according to college affiliation,
on a particular campus only. Maps indicating resident and
commuter student lots are included in the Parking and
Transportation Services brochure, available at the Depart-
ment of Parking and Transportation Services, 26 Mine Street,
College Avenue campus. Any vehicles using campus park-
ing facilities must be registered and must display a valid
permit at all times. Fees for students holding assistantships
and fellowships vary according to their classification.

An intercampus bus transportation service, partially
funded by student fees, is available to all Rutgers students,
faculty, and staff. This bus service provides transportation
within walking distance of all major campus areas and
the major public transportation centers in New Brunswick.
Schedules for the campus bus service are published each fall
and are available at the information booths in the college
centers on each campus and at the parking and transpor-
tation office, 26 Mine Street, College Avenue campus.

Van transport is available for students with permanent
disabilities who are unable to use the campus bus to get to
and from class. Requests should be made through the
student’s dean’s office.

For additional information, call 732/932-7744,
email parktran@rci.rutgers.edu, or visitthe web site:
http://parktran.rutgers.edu/.

GRADUATE STUDENT ASSOCIATION

The Graduate Student Association (GSA) is the main
clearinghouse for information for graduate student affairs
on campus and is entirely student governed. It sponsors

a variety of social and cultural activities for graduate
students and represents their interests to the university

and the agencies of the state through its legislative body.
The GSA provides free legal advice, and it sponsors
academic events, graduate publications, Internet publishing
projects, films, and community action programs.

Every graduate student, full-time or part-time, in any of
the six New Brunswick graduate and professional schools,
automatically becomes a member of the GSA. A president,
vice president, treasurer, and secretary are elected at large.
The GSA’s main legislative body is its council, which meets
once a month. Every graduate program and department
may elect one representative for every forty students
enrolled; schools not organized into departments elect
their representatives at large, one for every forty students
enrolled. (Departments with fewer than forty students are
allowed one elected representative.) Students interested
in being a department representative, should check with
their departmental organization or the GSA office. The GSA
offices are located in the Graduate Student Lounge (GSL)
in the Rutgers Student Center on College Avenue in New
Brunswick and may be contacted at 732/932-7995 (GSA)
or 7994 (GSL).

Graduate student lounges, located in the Rutgers Student
Center, Busch Campus Center, and Douglass College Center,
are primarily for the use of graduate students and for the
functions sponsored by and for graduate students. These
provide a comfortable atmosphere for socializing, lounging,
and studying.

PAUL ROBESON CULTURAL CENTER

The Paul Robeson Cultural Center, established in 1969,
serves to document, preserve, and present the contributions
of African peoples to world civilizations, with particular
reference to the artistic, scientific, social, and political contri-
butions of people of color in the Americas and New Jersey.
The center provides leadership, vision, and support for
the more than 40,000 people each year, including more than
5,000 black students at Rutgers, through cultural programs
and educational opportunities that broaden their understand-
ing and appreciation of the American diaspora. Further, the
center works closely with the tiers of communities served
by Rutgers in local, state, national, and international spheres.
The center is open Monday through Thursday 8:30 A.M.
to midnight; Friday, 8:30 A.M. to 9:00 P.M.; Saturday noon
to 8:00 P.M.; and Sunday 1:00 P.M. to 9:00 P.M. The center
is located on Bartholomew Road, Busch campus, adjacent
to the Busch Campus Center. For more information, call
732/445-3545.

CENTER FOR LATINO ARTS
AND CULTURE

Opened in April 1992, the center's primary mission is to
research, promote, document, and interpret Latino culture.
The center identifies scholars, artists, and experts who help
develop interdisciplinary programs that define and examine
Latino culture, history, literature, and the arts. These
programs, as well as special projects, are designed to foster
academic excellence and advance the appreciation, growth,
and well-being of the Latino cultural community.

The center builds a broader understanding of Latinos
and their culture through conferences, exhibitions, lectures,
theater productions, symposia, workshops, artists' forums,
concerts, academic seminars, publications, and collaborative
projects with community organizations outside the university.

Located at 122 College Avenue, the center is open week-
days from 9:00 A.M. to 5:00 P.M. For special events, the center
also is open on weeknights and weekends. Please call
732/932-1263, 1494 for further information.

OFFICE OF DIVERSE
COMMUNITY AFFAIRS AND
LESBIAN-GAY CONCERNS

The Office of Diverse Community Affairs and Leshian-Gay
Concerns, established in the spring of 1992 as a resource for
the campus community, provides coordination, assistance,
information, educational activities, and public programs

to staff, faculty, and students in the areas of leshian-gay-
bisexual-transgender awareness, the concerns of students
with disabilities, and bias awareness, prevention,

and intervention.

Undergraduate and graduate students interested in
becoming involved in lesbian-gay-bisexual-transgender
issues and programs, students with disabilities who wish
to identify resources, and students who have experienced,
witnessed, or are concerned about bias and intolerance
on the basis of race, ethnicity, language, color, national
origin, religion, sexual orientation, gender, and/or physi-
cal ability may contact the director of the office, Cheryl
Clarke, at 115 College Avenue, Bishop House, Room 105,
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College Avenue campus (732/932-1711) for assistance,
advisement, counseling, and referral. Faculty, staff, and
student groups who wish to obtain technical assistance,
staff development, or in-service training in these areas may
also contact the director.

The office is TDD-accessible by calling 732/932-8670.

ACTIVITIES

Athletic Facilities

The athletic facilities at Rutgers include several gymnasiums,
swimming pools, tennis courts, and baseball fields, and

an eighteen-hole golf course. A fee is charged for the use
of the golf course; graduate students are otherwise entitled
to make use of these facilities without charge. Several of
the athletic clubs in the undergraduate colleges—bowling,
judo, lacrosse, rugby, skiing, and others—are also open

to graduate students.

Athletic Ticket Policies

Tickets to intercollegiate football and basketball games are
available at a special rate. All ticket information is available
at the ticket office located in the Louis Brown Athletic Center.

Concerts, Dramatic Productions, and Lectures

Several series of concerts by world-famous musicians,
bands, dancers, and musical organizations are presented
on campus each year by the Office of University Arts
Services, the departments of music and dance of the Mason
Gross School of the Arts (MGSA), the New Brunswick
Programming Committee, the student center programming
boards, and the concert organizations of the different
campuses. Many events are free.

The Department of Theater Arts of the Mason Gross
School of the Arts presents fifteen to eighteen productions
a year at the Rutgers Arts Center on the Douglass campus.
The Cabaret Theater Society and the College Avenue
Players are student organizations that provide students
who are not in the professional MGSA program with the
opportunity to express their theatrical talents and to
broaden their acting experience.

Numerous lectures are presented regularly by academic
departments, lecture series groups, and other organizations.
Several concert series, movie series, and numerous lectures
are sponsored at the university throughout the year.

ALUMNI

Alumni Relations

The university seeks the support of its alumni and, in
return, offers them a number of services and programs.
The responsibility for working with the university’s entire
alumni body, now numbering over 290,000, is vested in the
Department of Alumni Relations. The department has two
main objectives. First, it maintains contact with Rutgers
alumni, informing them of the university’s programs with
the hope that they will assist Rutgers in fulfilling its edu-
cational goals. Second, the department encourages alumni
to continue their college friendships after graduation
through social, educational, and reunion activities.

All undergraduate colleges and most graduate and
professional schools have their own alumni associations
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that sponsor programs based on the interests of the alumni
of that college. Active membership is maintained through
payment of regular alumni dues. Each alumni association

is represented in the Rutgers University Alumni Federation,
which sponsors university-wide programs such as home-
coming, distinguished alumni awards, legislative receptions,
group travel, and insurance. The Department of Alumni
Relations provides guidance and administrative services

to each of the college associations, as well as to a network
of regional alumni clubs throughout the country.

The university publishes an award-winning magazine for
alumni and friends of the university.

The department’s New Brunswick office is located at
Winants Hall, Rutgers, The State University of New Jersey,
7 College Avenue, New Brunswick, NJ 08901-1262
(732/932-7061).

Rutgers University Foundation

The Rutgers University Foundation was incorporated
in 1973 as a semiautonomous division of the university
responsible for soliciting funds from private sources.

With a full professional staff and a national network of
volunteers who sit on advisory committees and assist in the
solicitation of funds, the foundation has steadily—indeed,
dramatically—increased the amount of annual private
support for Rutgers, private support that provides funding
for more than 1,500 university programs that encompass
every division of the university and every campus.

In the process of developing new ways to finance pro-
grams at Rutgers from nonpublic sources, the foundation
has garnered national recognition and awards for its fund-
raising and communications. The professional staff includes
experts in corporate and foundation relations, an area that
accounts for more than half of the private monies received
by the university. It also includes specialists in deferred and
planned giving, in fund-raising for athletics, in soliciting
annual gifts, in obtaining major and special gifts, and in
managing campaigns to fund capital needs.

In 1984, the foundation undertook the most ambitious
fund-raising endeavor in the university's history, the
$125 million Campaign for Rutgers. Using advanced fund-
raising methods to identify new philanthropic sources for
Rutgers, the foundation structured the campaign to raise
funds for areas that have direct bearing on the quality of
education and research at the university. Campaign funds
were earmarked to support distinguished professorships,
to underwrite new program development and departmental
research, to allow for renovation of campus facilities, to
endow scholarships and fellowships, and to establish a pool
of “opportunity resources” for all university divisions. In
1990, the campaign concluded 34 percent over goal and in
the process increased annual contributions to the university
from $9 million to $27 million.

Since the conclusion of the Campaign for Rutgers, annual
contributions have continued to rise, and the foundation
has undertaken several successful multimillion-dollar
“special purpose” campaigns: the 75th Anniversary Fund
for Douglass College, the 25th Anniversary Campaign for
the Jane Voorhees Zimmerli Art Museum, the Campaign for
Undergraduate Biological Sciences, The Campaign for Rutgers
Stadium and Women's Athletic Scholarships, the Alexander
Library Campaign, and the university-wide Campaign for
Community, Diversity, and Educational Excellence.

Further information about the foundation may be
obtained from the Rutgers University Foundation, Winants
Hall, Rutgers, The State University of New Jersey, 7 College
Avenue, New Brunswick, NJ 08901-1261 (732/932-7777).



Academic Policies
and Procedures

STUDENT RESPONSIBILITY
TO KEEP INFORMED

This catalog provides a compendium of the rules governing
graduate work at the university, and students are therefore
advised to keep their copy as a reference handbook. The
principal rules are contained in this chapter and the chapter
on Degree Requirements, and students are expected to
familiarize themselves with them. The academic and other
regulations established by the faculty and administration
of the Graduate School-New Brunswick and the Board of
Governors of the university are subject to amendment at
any time; any significant changes made after the publication
of the catalog will be circulated to registered students by the
Graduate School-New Brunswick. Exceptions to the rules
can be made only through the dean’s office.

In general, students should address their questions
to their graduate program director. Questions related to
general graduate student rules under the jurisdiction of
the Graduate School-New Brunswick may also be directed
to the Office of the Dean, Rutgers, The State University
of New Jersey, 25 Bishop Place, New Brunswick, NJ
08901-1181 (732/932-7034).

Graduate Student Mailing Address

Official communications among faculty, students, and
staff in the Graduate School-New Brunswick are delivered
via campus mail to the mailboxes available to each faculty
member and student. In certain circumstances, however,
official communications are mailed to the student’s home
address via U.S. mail. It is the student’s responsibility to
keep the registrar informed of a current mailing address.
New students should consult with their graduate director
about the most appropriate location for their first mailbox
assignment. When other addresses are not significantly
more convenient, students ordinarily assign themselves
mailboxes at the offices of their graduate directors.

The Graduate School-New Brunswick also communicates
with students via its electronic listserve. In order to receive
these messages, students should open a university com-
puter account through RUCS as soon as they register.

REGISTRATION AND
COURSE INFORMATION

A prepared registration form for each newly admitted stu-
dent is sent or made available to the student before the start
of the fall and spring terms. Advising arrangements vary
according to the needs of particular graduate offices, but the
official registration and billing forms should be received by
the student well before the first day of class. It is the respon-
sibility of the studentto remainincommunication with the Office
ofthe Graduate Director. The forms must be submitted by

the student to the Office of the Graduate Registrar and must
be received at that location by the announced deadlines.
Overdue forms may require subsequent correspondence,
entail additional fees, and necessitate reregistration. Forms
may be returned by mail, but allowances of up to ten days
have to be made for campus mail delivery, and it is more
prudent to deliver them by hand. Additions or changes

of courses are routinely permitted during the first week

of classes.

Registration in subsequent terms is made through the
touchtone telephone registration system.

Once enrolled, students register early for subsequent
terms. Registration instructions are distributed at that time.
Changes of registration may be made at indicated times
after early registration. In all other respects, the provisions
of the above paragraph hold.

A student admitted into a degree program of the Grad-
uate School-New Brunswick is expected to remain registered
in every fall and spring term thereafter until completing
the program and earning the degree. Normally a student
registers for courses or research, and, if necessary, may
register for matriculation continued (leave of absence), but
a student who fails to maintain continuous registration may
not resume formal graduate study or register again in the
Graduate School-New Brunswick without first applying
through the Office of the Graduate School for readmission.
Master’s degree students and doctoral students not yet
admitted to candidacy may apply for readmission after one
or two terms during which they were not registered. After
two terms, they must file a new application with the Office
of Graduate and Professional Admissions.

Students who have been admitted to candidacy for the
Ph.D. degree must apply for restoration of active status and
pay a restoral fee. There is no time limit for readmission of
such students.

Matriculation Continued

Students who are obliged to interrupt their studies, or for
whom no other registration is appropriate for a given term,
may, with the approval of their graduate director, register
for matriculation continued for a maximum of two con-
secutive terms. For example, students in many humanities
and social sciences fields who have completed their formal
course work and are preparing for examinations but are
appropriately not registered for research would register
for matriculation continued. There is no tuition fee for this
registration, although a student fee is charged. This category
of registration is not available to postqualifying doctoral
students, who are expected to register for research in their
fields until they have completed their degrees. Those
students who are away from campus but working on their
theses or dissertations and in contact with their committees
are required to register for a minimum of 1 credit of research
per term. Doctoral degree students who are on campus and
engaged in research must register for a minimum of 3 credits
per term. Master’s degree students who are on campus and
engaged in research must register for a minimum of 1 credit
per term.

Summer Registration

The requirement of the Graduate School-New Brunswick
that its students remain in continuous registration from
the time they are admitted until their degrees are earned
applies only to the regular academic year (spring and fall
terms), not the Summer Session.
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Summer Session registration forms and instructions are
sent to each student with the fall term registration instruc-
tions. Summer Session catalogs are available at the Summer
Session office, 191 College Avenue, or at the Registrar’s Office.

Change of Registration and Withdrawal

After the second week of classes, the only routinely
permissible changes of registration are withdrawals from
individual courses or withdrawal from all courses, both

of which are allowed without academic penalty until the
end of the seventh week, and either of which may be
accomplished by means of a form that is available from

the Office of the Graduate Registrar and the Office of the
Graduate School. The date on which the graduate registrar
receives notice of withdrawal from the student governs the
academic and financial consequences of the withdrawal.
Students withdrawing from a course after the seventh
week need the approval of the dean’s office, are required
to provide a letter indicating academic status in the course
from the course instructor, and are subject to receiving
failing grades at the discretion of the instructor. A student
who stops attending a course without notifying the registrar
will receive a grade of F in that course. No refunds of tuition
are given in the case of individual course withdrawals
after the second week of classes, although a student who
withdraws from all courses may receive a partial refund
according to the rules described in the section on refunds
in the Tuition and Fees chapter. Withdrawal of any sort is
not permitted during the last two weeks of classes.

Transfer of Credit

Credit for graduate courses taken at other institutions may
not be transferred until 12 credits of graduate courses with
grades of B or better have been completed in the Graduate
School-New Brunswick as a matriculated student. Transfer
of credit is allowed only for formal graduate-level course
work specifically related to the student’s program of study
and in which grades of B or better were received. No credit
may be transferred for thesis research work, course work
done as independent study, or work in courses that were not
graded. P or S grades are eligible for transfer if equivalent
to a grade of B or better and accompanied by a letter of
equivalency from the instructor of the course.

Special permission is required to transfer credit for
courses taken more than six years prior to the application
for transfer of credit.

No more than the equivalent of one year of course
work may normally be transferred toward the Ph.D. degree
(i.e., 24 credits). No more than 40 percent of the credits
required for a master’s degree may be transferred from
another institution.

Quarter credits will be converted to term credits by
reducing the total by one-third.

For transfer of graduate courses taken as an undergrad-
uate student, a letter is required from the registrar of the
institution involved stating that the course or courses were
not used toward an undergraduate degree. Applications
for transfer of credit are available at the Office of the
Graduate School.

Intercollege Registration

A student in the Graduate School-New Brunswick may
apply to take a course offered by another division of the
university by enrolling via the Touchtone Registration
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System or in person at the registrar’s office. Other approvals
may be required. Consultthe Schedule of Classes. Students
registering for courses in the University of Medicine and
Dentistry of New Jersey—Robert Wood Johnson Medical
School, in the New Brunswick Theological Seminary, or at
Princeton University also will need to complete appropriate
forms for that purpose available from the Office of the
Graduate Registrar.

Multiple School Registration

A student may not be registered simultaneously in two

or more units of the university. Students wishing to take
courses in more than one unit in the same term (or wishing
to take courses in units in which they are not enrolled) may
accomplish this through intercollege registration.

When, through multiple applications, a student is offered
admission to more than one unit of the university, the
student may register in only one. When a student has been
admitted to a graduate and undergraduate unit, the regis-
tration will be in the graduate unit.

This policy is in no way intended to abridge a student’s
freedom to pursue two degrees in two units simultaneously.
Such students must make special arrangements to keep
both units informed of their academic progress, since they
will be registered in only one unit.

Rutgers—Princeton Cooperative Exchange Program

Rutgers and Princeton universities have been engaged in
an exchange program since 1964. The program is informal
in that admission to and registration at the host institution
are not required. No funds are exchanged between the two
institutions; the student pays tuition only at the home insti-
tution. The policies and procedures related to this program
are that (1) participants must be matriculating, (2) exchange
is limited to one or two graduate courses per term per
student, and (3) the course must be part of the student’s
degree program and unavailable at the home institution.
To participate, a Rutgers student must register for 16:001:816
Princeton Exchange (BA) (normally 3 credits) and have the
forms (obtained from the Rutgers graduate registrar) signed
by his or her adviser, dean, and Princeton course instructor.
The form is then submitted to the dean of the Graduate
School, Princeton University. Princeton grades are assigned
and are recorded on the student’s record via the above form.

New Brunswick Theological Seminary and
UMDNIJ-RWIMS Exchanges

Cross-registrations are available in the New Brunswick
Theological Seminary and the University of Medicine
and Dentistry of New Jersey—Robert Wood Johnson
Medical School. Forms are available at the Office of the
Graduate Registrar.

Courses Taken “Not-for-Credit”

Students who wish to enroll in a graduate or a 100- through
400-level undergraduate course and perform all the assigned
work without receiving credit may do so if they secure the
advance approval of their advisers. When they register,
they must indicate “not-for-credit” status by entering the
symbol N. They must pay the normal graduate tuition fee
for the course and fulfill the same requirements during the
term, including the execution of any written assignments,
as all other students. At the end of the term, however, they



do not take the final examination, and they are assigned

a grade of S (satisfactory) or U (unsatisfactory). The course

and the letter grade are included on the student’s record, but
no credit toward a degree is given. See Grades and Records
in this chapter for information regarding credit prefixes.

Auditing Courses without Registration

Upon obtaining the permission of the instructor of the course
and subject to the availability of space, full-time students
of the school may audit courses without registration. It is
understood that no academic credit is earned in this manner.
No official record is kept of audited courses.

Graduate Enrollment in Undergraduate Courses

Any course numbered 500 or above is designed for grad-
uate students and normally carries credit toward one of the
graduate degrees. Certain advanced undergraduate courses
numbered in the 300s and 400s may also be approved for a
given graduate student, either as a regular part of his or her
graduate program or as a means of remedying a deficiency
in preparation. When a graduate student is permitted to
enroll in a course numbered below 500, the credit prefix G,
N, or E may appear on the registration and record forms. See
Grades and Records later in this chapter for rules related to
credit prefixes. No more than 12 credits of courses numbered
between 300 and 499 may be offered in fulfilling the
requirements for advanced degrees. (There are exceptions
to this policy in the M.A.T. or M.S.T. programs.) Students
registering in undergraduate courses are subject to the
policies of the undergraduate division offering the course.

Undergraduate Enrollment in Graduate Courses

Qualified undergraduate students in the university who
wish to study in courses offered by the graduate faculty
should understand that they are welcome to do so if they
receive the written approval of the instructor offering

the course and of the Graduate School-New Brunswick.
Students should have senior standing and a cumulative
grade-point average of at least 3.0. Forms are available in
deans’ offices for this purpose.

Minimum and Maximum Programs

The unit of credit used in Rutgers registration is based

in part upon a measure of time, with 1 credit equal to one
class hour a week through a fifteen-week term; for a 3-credit
course, a qualified and competent student should require,
on average, nine hours a week (in and out of classroom or
lab) to carry out the work expected. One credit of laboratory
requires three class hours of work per week. A full-time
program consists of 12 credits a term. The maximum program
is normally 15 credits, although under some circumstances
registration for a maximum of 18 credits (time-and-a-half) is
permitted with approval of the dean. All graduate fellows
must register for at least 12 credits (a full-time program).

All graduate and teaching assistants holding the normal
half-time (one-third line) appointments are obliged to pursue
at least 6 credits (half time) of academic courses or research
during the fall and spring terms of their assistantship
appointments. Fellows and assistants also must register
their appointments according to directions provided by the
registrar at the time of registration and submit form RT100
to the Office of Student Accounts.

Students engaged in part-time employment outside the
university averaging sixteen or more hours per week may
not register for more than 9 credits per term, and students
employed thirty or more hours per week may not register
for more than 6 credits per term.

In interpreting conflicts about program limits, the general
rule followed by the dean’s office is to regard thirty-five to
forty hours a week as a full-time commitment, whether in a
nonuniversity job or a full-time student’s program of study,
with the understanding that the enthusiastic participant is
apt to devote well above this amount of time, and that formal
commitments of time become more difficult to credit as they
approach the upward limit of time-and-a-half.

Full- and Part-Time Students

For most purposes, a full-time student is defined as one
who is registered for 12 or more credits; one who registers
for 11 or fewer credits is a part-time student. Graduate

and teaching assistants who hold half-time (one-third

line) academic appointments register their assistantships
for 6 credits (for which no tuition fee is to be paid). These

6 credits, together with the required minimum program

of 6 credits of courses or research, qualify them as full-time
students in the Graduate School-New Brunswick. All courses,
including both courses of research and regular courses
undertaken “not for credit” (E and N prefixes), are counted
in measuring the student’s recordable program of work.
These regulations govern tuition charges, student fees,
statistical records, residence requirements, and other issues
affected by definitions of full-time and part-time status.

Change of Program

A change of field within the Graduate School-New Bruns-
wick requires the approval of the new graduate director and
the Graduate School-New Brunswick, and is not complete
until notice of the approval change has been received from
the Office of the Graduate School.

Change of Status

Students desiring a change of status within a graduate
program, e.g., from nonmatriculated to matriculated or
from master’s to doctorate, should file the appropriate
form with the Office of the Graduate School.

Any student who has earned a terminal degree in the
Graduate School-New Brunswick and who desires to
continue as a nonmatriculated student should apply for
a “change of status.” In this case, application must be made
without any lapse in registration to avoid the need to also
apply for readmission. After an interrupted registration
of two terms, the prospective student must submit a new
application for admission to the Office of Graduate and
Professional Admissions. Foreign students must notify the
Center for International Faculty and Student Services of
a change in status.

Readmission or Restoration of Active Status

Students who have interrupted their graduate registration
without receiving a degree in the program for which they
were enrolled must apply for readmission. Appropriate
forms are available from the Office of the Graduate School.
Doctoral students who have passed their qualifying exami-
nation are subject to a restoral fee of one credit of tuition
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at the current resident rate for each term missed (up to five
terms). Students who have completed a Master of Philosophy
degree at the university and have let their registration lapse
are not subject to restoral fee payments for a period up to
four years.

All students, except candidates for the doctoral degree,
who have interrupted their graduate registration must
request readmission within two terms following their last
registration. After this, the prospective student must submit
a new application for admission to the Office of Graduate
and Professional Admissions. (Applicants may request
that previously submitted records be used.) The letters
of recommendation should originate from faculty members
at Rutgers with whom the student previously studied. In all
other respects, including payment of the application fee and
submission of official transcripts of all previous academic
work, the application procedure is identical with that of the
first application for admission.

CLASS SCHEDULES AND HOURS

Starting and closing dates for each term, scheduled holidays,
and other important scheduling information can be found
in the academic calendar. All class periods are 160 minutes
in length, meeting once a week, unless otherwise specified.
There will be fifteen weeks of instructional activity for
each course.

Attendance

Each instructor is required to maintain an accurate record
of attendance of each class or section of which he or she is in
charge. Students are expected to be present at each meeting
of their classes. Exceptions to this rule may be made in the
case of illness and in such other circumstances as may seem
justified to the instructor.

University examinations shall not be scheduled on Satur-
days except in those courses that regularly meet on Saturday.

Absence Due to Religious Observance

It is the policy of the university to excuse without penalty
students who are absent because of religious observances
and to allow the make up of work missed because of such
absence. Examinations and special, required, out-of-class
activities ordinarily will not be scheduled on those days
when such students refrain from participating in secular
activities. Absences for reasons of religious obligation
will not be counted for purposes of reporting. A student
absent from an examination because of required religious
observance will be given an opportunity to make up the
examination without penalty.

Cancellation of Classes

It is the general policy of the university not to cancel
classes because of inclement weather. However, because of
the occasional hazards of night driving in winter, exceptions
may be made for evening classes and, under exceptionally
hazardous conditions, exceptions may be made for day-
time classes.

During severe weather conditions, announcements
concerning the cancellation of classes are made over the
following radio stations : WCTC, WMGQ, WRSU, WCBS,
WINS, WHWH, WPST, WILK, WRNJ, WBUD, WXKW,
INFO, and WADB.
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Arrangements for makeup work are announced by
individual instructors.

In addition, class cancellation and office closing infor-
mation is available on the recorded message system at
732/932-7799 for the New Brunswick campuses and at
973/353-1766 for the Newark campus.

GRADES AND RECORDS

In the Graduate School-New Brunswick, outstanding work
is graded A and good work is graded B. Some programs
require students to achieve grades of A in at least half their
courses if they are to be accepted as serious candidates for
the doctorate. The grade of C is for satisfactory work. The
B+ and C+ grades are intermediate grades. The graduate
faculty accepts for graduate credit only a limited number
of courses in which a student earns a grade of C+ or C; see
the paragraphs on academic standing in the Degree Require-
ments chapter. A grade of F is assigned both to students
who fail to earn credit in a course they complete and to
students who do not complete a course from which they
have not officially withdrawn. The Graduate School-
New Brunswick does not assign the grades of D or D+ in
its courses.

In addition, the Graduate School-New Brunswick uses
the following grade symbols:

S/U—Satisfactory/Unsatisfactory. For 700-level courses

of research carrying credit or in regular courses taken “not-
for-credit” (N prefix). Also for certain designated laboratory
rotation and studio courses taken for credit.

Pass/No Credit. For certain specifically designated courses;
applies to all students enrolled in those courses.

W—(Withdrawal). Officially withdrew.

IN—(Incomplete). May be assigned at the discretion of

an instructor who believes that an extension of time is
warranted for a student whose work is incomplete at the
end of the term. Incomplete work may be made up, and a
change of grade may be authorized by the instructor, within
any period agreed to by the instructor and the student, up
to two additional terms beyond the original course registra-
tion (excluding Summer Session). Incompletes generated in
a Summer Session must be completed by the end of the
following Summer Session. Programs may establish shorter
time limits. Students with two or more incompletes are not
permitted to register for additional courses after one term
until incompletes are completed.

Credit Prefixes

The number of credits appearing on course records and reg-
istration cards may be preceded by a letter prefix as follows:

E. Course excluded from credit toward a degree; all course
requirements must be completed and a regular grade
is assigned.

G. A300-or400-level undergraduate course for which credit
toward the graduate degree sought has been approved.

N. Course taken “not-for-credit,” the final examination
is not required, final grade of S (satisfactory) or U (unsatis-
factory) is assigned.

Graduate students registering for undergraduate courses
are subject to the credit prefix rules of the undergraduate
division offering the course.



Transcripts

Requests for official transcripts should be addressed to
Records and Transcripts, Administrative Services Building,
Room 200L, Rutgers, The State University of New Jersey,
Office of the Registrar, 65 Davidson Road, Piscataway, NJ
08854-8096. The request should indicate that the student
was enrolled in the Graduate School-New Brunswick,
identify the dates of attendance, and give any other relevant
information. It must be received at least ten working days
prior to the date the transcript is desired. Forms for making
the request may be obtained from the recorder. A fee of

$3 for each copy desired, payable to Rutgers, The State
University of New Jersey, must accompany the request.

Student Identification Cards

Student identification cards are sent by campus mail to the
student’s graduate program office on or about November 1
for fall admissions and March 1 for spring admissions.
Thereafter, continuing students are sent a revalidating
sticker for these cards on or about October 15 during each
fall term. Students should contact the registrar, Room 200L,
Administrative Services Building, Busch Campus, to replace
missing or lost I.D. cards. The replacement fee is $5.

ACADEMIC STANDING

Student Review

Each program is expected to have established procedures
for monitoring on an annual basis the progress of all stu-
dents registered in the program. Each doctoral program has
a formal programwide procedure whereby students who
have completed the equivalent of approximately one year
of full-time study are reviewed for the purpose of deciding
whether or not they may be permitted to continue toward
the doctorate. This procedure may be linked to the master’s
degree or to the qualifying examination or may be indepen-
dent of either, but it may in no case be postponed beyond
the equivalent of one and one-half years of full-time study
toward the degree. In connection with this procedure, fac-
ulty in a position to comment on the student’s performance
and progress are asked to do so by the graduate director

or a designate. Review shall not be limited by the student’s
choice of faculty from whom to solicit recommendations.

Termination of Studies

Students may be required to terminate their graduate
studies and withdraw from the Graduate School-New
Brunswick if they fail to maintain satisfactory academic
or professional standards in any phase of their graduate
program. Conditions imposed at the time of admission
must be satisfied by each student. Nonadherence to the
schedule of Time Limits for Degrees may constitute a basis
for termination. See the Degree Requirements chapter.
When such problems occur, the program notifies the
student in writing of the program’s concern about the
student’s performance. Such a warning specifies the source
of the concern, the applicable program or graduate school
rules, and the proposed action. Warnings specify when and
on what basis a recommendation for academic dismissal
will be considered by the faculty. A probationary period
of one term is normal.

Following the probationary period, a student who fails
to meet the provisions of the warning is considered for
dismissal by the faculty. A faculty vote is recorded on any
motion to recommend dismissal, and a letter is written
to the student stating the faculty action and its rationale.

When termination is recommended, the graduate program
director communicates to the dean of the Graduate School-
New Brunswick in writing the specific reasons involved,
all warnings communicated to the student, the faculty
procedures and actions leading to the recommendation, the
recorded faculty vote for dismissal, and the mailing address
of the student. The dean of the Graduate School-New
Brunswick will write the actual letter of termination to the
student. The student’s transcript will subsequently bear the
notation, “Academic Dismissal.”

Due Process

Students are entitled to fairness in the procedures by which
their academic performance is assessed. Each program has
a statement of the procedures by which student academic
progress is monitored and by which comprehensive, qualify-
ing, and final examinations are conducted and graded. Each
also has a procedure for academic appeals. The Graduate
School-New Brunswick provides a further opportunity

for appeal for students who wish to proceed beyond the
program level (see below).

All students in the Graduate School-New Brunswick are
entitled to expect that regularly scheduled examinations
will be graded and grades announced within two weeks
of completion of said examinations by the student. In the
event that a student fails a comprehensive, qualifying,
or final (defense) examination, he or she is entitled to an
explanation of the reasons for the negative decision.

Student Academic Appeals

Student academic appeals are, where possible, handled
within the structure of the graduate degree program. The
student should take the issue to the director of the graduate
program or a designate for review and mediation. The di-
rector, or a designate, consults with all parties and proposes
a resolution. If this is unsuccessful, the matter is referred
to a faculty committee, as designated in the bylaws of the
program. The committee may consult with whomsoever it
chooses in arriving at a recommendation in the matter and
may, in extraordinary cases, ask third parties from among the
faculty to review previous decisions by the faculty involved.
While action within the faculty normally is final, a student
may appeal to the Graduate School-New Brunswick in
cases where he or she feels that the process by which the
program reached its decision was unfair. The case shall be
reviewed by a representative of the dean of the Graduate
School-New Brunswick, who attempts to informally resolve
the dispute. Should the issue remain unresolved, the student
is notified in writing that he or she may request that the
dispute be brought to the Appeals Committee. Such a request
must be made within thirty days of notification. The Appeals
Committee is composed of four members of the elected
Committee on Rules of Procedure named by the dean at
the beginning of each academic year to serve in this capacity.
The function of this committee is to hear appeals that
have not been resolved by the Office of the Graduate School.
The student must make his or her case in writing. A written
response to the student’s statement will be solicited from
the director of the degree program whose action is being
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appealed. The committee normally bases its judgment on
written submissions only. Should the committee deem it
necessary, it may call upon the student and/or a faculty
member or members for written or oral responses to
questions raised by the committee.

The student may request an appearance before the
committee. The members of the committee may grant it
if it appears to them that unusual circumstances warrant it.
They may limit the amount of time granted, which normally
will not exceed thirty minutes. The committee reports its
recommendations to the dean of the Graduate School-New
Brunswick, whose decision is final.

Student Complaints about Grades

Students wishing to file a complaint about a course grade
or a grade received for a particular piece of work in a course
should first attempt to resolve the matter through discus-
sion with the instructor. If the issue cannot be satisfactorily
resolved between student and instructor, the student may
specify in writing the basis for the complaint and request

a review by the director of the graduate program offering
the course. A written complaint about a grade for work
completed while the course is in progress must be submitted
to the program director no later than two weeks after
notification of the grade. A student must submit a written
complaint about a final course grade with the program
director no later than four weeks after the postmarked date
of the official notification of grades.

A student who wishes to appeal the decision of the
graduate program must appeal in writing to the office of
the dean. Written notification of the action taken by either
the graduate director or the dean is sent to the student
within four weeks of the filing of the appeal, excluding
those weeks in which classes are not in regular session.

Holds

The privileges of registration, advance registration, receipt
of a diploma at commencement, and receipt of transcripts
of record are barred to students having outstanding obliga-
tions to the university. Obligations may take the form of
unpaid monies, unreturned or damaged books and equip-
ment, parking fines, other charges for which a student may
become legally indebted to the university, and failure to
comply with disciplinary sanctions or administrative actions.

University departments and offices may place “holds”
on registration, diplomas, and transcripts for any students
having an outstanding obligation.

POLICY ON ACADEMIC
INTEGRITY SUMMARY

“Academic freedom is a fundamental right in any institu-
tion of higher learning. Honesty and integrity are necessary
preconditions to this freedom. Academic integrity requires
that all academic work be wholly the product of an identi-
fied individual or individuals. Joint efforts are legitimate
only when the assistance of others is explicitly acknowl-
edged. Ethical conduct is the obligation of every member
of the university community and breaches of academic
integrity constitute serious offenses” (Academic Integrity
Policy, p. 1).
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The principles of academic integrity entail simple
standards of honesty and truth. Each member of the uni-
versity has a responsibility to uphold the standards of the
community and to take action when others violate them.

Faculty members have an obligation to educate students
to the standards of academic integrity and to report violations
of these standards to the appropriate deans.

Students are responsible for knowing what the standards
are and for adhering to them. Students also should bring
any violations of which they are aware to the attention of
their instructors.

Violations of Academic Integrity

Any involvement with cheating, the fabrication or invention
of information used in an academic exercise, plagiarism,
facilitating academic dishonesty, or denying others access
to information or material may result in disciplinary action
being taken at either the college or university level. Breaches
of academic integrity can result in serious consequences
ranging from reprimand to expulsion.

Violations of academic integrity are classified into four
categories based on the level of seriousness of the behaviors.
Brief descriptions are provided below. This is a general
description and is not to be considered as all-inclusive.

Level One Violations

These violations may occur because of ignorance or inexpe-
rience on the part of the person(s) committing the violation
andordinarily involveavery minor portion ofthe course work.

Examples: Improper footnoting or unauthorized assistance
on academic work.

Recommended Sanctions: Makeup assignmentat more diffi-
cult level, or assignment of no credit for work in question,
or required attendance at a workshop on ethics.

Level Two Violations

Level two violations involve incidents of a more serious
nature and affect a more significant aspect or portion of
the course.

Examples: Quoting directly or paraphrasing without proper
acknowledgment on a moderate portion of the assignment,
failure to acknowledge all sources of information and con-
tributors who helped with an assignment, submission of the
same work for more than one course without permission
from the instructor.

Recommended Sanctions: Probation, afailinggrade onthe
assignment, or a failing grade in the course.

Level Three Violations

Level three offenses involve dishonesty on a significant
portion of course work, such as a major paper, hourly,
or final examination. Violations that are premeditated
or involve repeat offenses of level one or level two are
considered level three violations.

Examples: Copying from or giving others assistance on an
hourly or final examination, plagiarizing major portions

of an assignment, using forbidden material on an hourly

or final, using a purchased term paper, presenting the work
of another as one’s own, altering a graded examination for
the purposes of regrading.

Recommended Sanctions: Suspension from the university for
one or more terms with a notation of “academic disciplinary
suspension” placed on a student’s transcript for the period
of suspension.



Level Four Violations

Level four violations are the most serious breaches of
academic integrity. They include repeat offenses of level
three violations.

Examples: Forgery of grade change forms, theft of examina-
tions, having a substitute take an examination, dishonesty
relating to senior thesis, master’s thesis, or doctoral disser-
tation, sabotaging another’s work, the violation of the
ethical code of a profession, or all infractions committed
after return from suspension for a previous violation.

Recommended Sanctions: Expulsion fromthe university and
a permanent notation on the student’s transcript.

Faculty who believe that violations have occurred should
immediately contact the dean’s office of their college/
school. Students who suspect that other students are in-
volved in actions of academic dishonesty should speak to
the instructor of the course.

The New Brunswick Committee on Academic Integrity
monitors this policy. Questions concerning the policy can be
addressed to faculty members or to the offices of the college
or school deans. Copies of the complete policy are available at
deans’ offices. The procedures followed and the due process
rights afforded to students facing disciplinary charges are
described in the University Code of Student Conduct.

UNIVERSITY CODE OF STUDENT
CONDUCT SUMMARY

Auniversity inafreesociety mustbe devoted tothe pursuit
oftruthand knowledge throughreasonand opencommu-
nicationamong itsmembers. Itsrulesshould be conceived
forthe purpose of furtheringand protecting therights ofall
membersofthe university communityinachievingtheseends.

Allmembersofthe Rutgers University communityareex-
pectedtobehaveinanethicaland moralfashion, respectingthe
humandignity ofallmembersofthecommunityand resisting
behaviorthatmay cause dangeror harmtoothersthrough
violence, theft, or bigotry. Allmembersofthe Rutgers Univer-
sitycommunity areexpected toadheretotheciviland criminal
lawsofthe local community, state,and nation,and toregu-
lationspromulgated by the university. Allmembersof
theRutgers Universitycommunity areexpected toobserve
establishedstandardsofscholarshipandacademicfreedomby
respectingtheintellectual property of othersand by honoring
therightofallstudentsto pursuetheireducationinanenvi-
ronmentfreefromharassmentandintimidation.

Preamble
University Codeof StudentConduct

Overview

Communities establish standards in order to ensure that
they are able to fulfill their mission and keep their members
from harm. The University Code of Student Conduct
(referred to as “the code” in the remainder of this summary)
defines those kinds of behavior that violate the standards

of the Rutgers University community and also provides the
mechanism for addressing alleged violations. In doing so,

the code protects the rights of those accused of offenses
(referred to as “respondents” in the remainder of this sum-
mary) by providing due process while also protecting victims
of those offenses and the university community as a whole.

Process

The following summary presents key aspects of the code.
Students should consult the code itself for complete
information on each point.

Filing a Complaint

Any individual may file a complaint against a student
suspected of violating the code by notifying the dean of
students (or equivalent) of the respondent's college or
school, or the director of judicial affairs in the Division
of Student Affairs.

Preliminary Review

Upon receipt of a complaint, a preliminary review is con-
ducted by the dean of students (or equivalent) or his or
her designee to assess the evidence and determine if it is
sufficient to proceed to a hearing. The dean conducting this
review also assesses the seriousness of the charges. The
most serious charges can, upon a finding of responsibility,
result in separation from the university (suspension or
expulsion) and are heard at university hearings. Less serious
offenses (nonseparable offenses) are heard according to
the procedures in place at the student's college or school

of affiliation.

Separable Offenses

The following offenses are deemed serious enough to
potentially result in separation from the university should
a student be found responsible at a hearing:

1. violations of academic integrity

2. forgery, unauthorized alteration or unauthorized use of
any university documents or records or any instrument
or form of identification

3. intentionally furnishing false information to the
university or intentionally initiating or causing to be
initiated any false report, warning, or threat of fire,
explosion, or other emergency

4. use of force against any person or property or the threat

of such force

. sexual assault or nonconsensual sexual contact

. hazing

. violation of the university’s Student Life Policy against

Verbal Assault, Defamation, and Harassment (Copies

are available from the judicial affairs office or dean

of students’ office.)

8. unauthorized entry into, unauthorized use of, or misuse
of university property, including computers and data
and voice communication networks

9. intentionally or recklessly endangering the welfare of any
individual or intentionally or recklessly interfering with
any university activity or university sponsored activity

10. use, possession, or storage of any weapon, dangerous
chemical, fireworks, or explosive, whether or not
a federal or state license to possess the same has been
issued to the possessor

11. the distribution of alcohol, narcotics, or dangerous
drugs on university property or among members of the
university community, if such distribution is illegal,
or the possession of a sufficiently large quantity as to
indicate an intention to distribute illegally

12. theft of university services or theft of, or intentional or
reckless damage to, university property or property
in the possession of, or owned by, a member of
the university community, including the knowing
possession of stolen property (Intentional or reckless
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misuse of fire safety equipment is regarded as damage
under this section of the code.)

13. the violation of the ethical code of one's intended
profession either by graduate students enrolled in any
of the university's professional or graduate schools or
by undergraduate students in clinical courses or settings
related to their intended profession

14. violations of federal, state, or local law where such
violations have an adverse effect on the educational
mission of the university

15. failure to comply with the lawful directions of
university officials, including campus police officers
acting in performance of their duties

16. knowingly providing false testimony or evidence;
disruption or interference with the orderly conduct of
a disciplinary conference or hearing; violating the terms
of any disciplinary sanction imposed in accordance
with this code, or any other abuse of the university's
disciplinary procedures.

Campus Advisers

Both complainants and respondents may select a campus
adviser to assist them during the disciplinary process.
Campus advisers may fully represent students, including
speaking on their behalf. The Office of the Vice President for
Student Affairs maintains a list of trained campus advisers
for this purpose. Students are free to select any member

of the university community to serve as their advisers,
whether they are on the list or not.

Attorneys

Complainants and respondents may also, at their own
expense, seek the advice of an attorney in addition to that
of a campus adviser. Attorneys are free to advise students,
to assist in the preparation of their cases, and to attend
hearings, but may not speak on behalf of their clients or
question witnesses at a hearing.

University Hearings

University hearings are presided over by a hearing officer
and heard by a hearing board usually composed of three
students and two faculty members. It is the hearing board's
responsibility to determine whether the accused student is
responsible or not responsible for violating the code. If the
hearing board determines a student to be responsible by
the standard of clear and convincing evidence, it also rec-
ommends a sanction for the offense to the vice president
for student affairs. The vice president for student affairs
considers the hearing board recommendation and deter-
mines the sanction.

Appeals

A student found responsible for violating the code may
appeal the finding, the sanction, or both. Appeals are filed
through the Office of the Vice President for Student Affairs,
which forwards them to the Appeals Committee of the
appropriate campus (Camden, Newark, New Brunswick).

Authority for Student Discipline

Ultimate authority for student discipline is vested with the
Board of Governors of Rutgers, The State University of
New Jersey. This authority has been delegated to university
administrators, faculty, students, committees, and organi-
zations as set forth in the University Code of Student
Conduct. The above summary is intended to present some
key facts of the code. Copies of the code are available from
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all dean of students’ offices and have been placed at the
reference desks of all university libraries. In addition, the
director of judicial affairs in the Division of Student Affairs
will provide copies of the code upon request and is avail-
able to answer any questions about the code or related
judicial matters.

UNIVERSITY SAFETY AND SECURITY

The safety and security of all members of the university
community is of paramount concern to the university’s
public safety staff.

Comprising commissioned police officers with full investi-
gative and arrest authority, security officers, and dispatchers,
members of the public safety staff patrol each campus and
respond to requests for assistance on a full-time basis, 365
days a year and twenty-four hours a day. However, it is the
duty of all students, faculty, and staff to actively maintain
a safe environment, to use due care in their own safety and
the safety of others, and to comply with all local, state, and
university regulations regarding their own protection and
the protection of others.

Primary responsibility for safety and security on the New
Brunswick/Piscataway campus is vested in the associate
vice president for administration and public safety. On the
Newark and Camden campuses, these responsibilities
reside in the Office of the Provost.

Public Safety Information

Information regarding public safety at Rutgers is available
from the campus police departments. The publication
Safety Matters, a brochure outlining public safety statistics,
services, and programs on each of Rutgers’ regional
campuses, is published annually and distributed free of
charge. To receive a copy of Safety Matters, please call the
appropriate Rutgers Police Department office at one of the
following numbers:

Camden:; 856/225-6009
Newark: 973/353-5478
New Brunswick: 732/932-8407

ADMINISTRATIVE PROCEDURES FOR
RESPONDING TO DISRUPTIONS

An academic community, where people assemble to
inquire, to learn, to teach, and to reason together, must
be protected for those purposes. While all members of the
community are encouraged to register their dissent from
any decision on any issue and to demonstrate that dissent
by orderly means, and while the university commits itself to
a continual examination of its policies and practices to ensure
that causes of disruption are eliminated, the university
cannot tolerate demonstrations that unduly interfere with
the freedom of other members of the academic community.
With this in mind, the following administrative procedures
have been formulated to guide the implementation of uni-
versity policy:

1. The president of the university and the vice president
for academic affairs will have the authority throughout
the university to declare a particular activity to be dis-
ruptive. When neither the president nor the vice president



for academic affairs is available to make such a decision,
the senior vice president and treasurer or the provosts of
Newark and Camden have the same authority.

2. Broadly defined, a disruption is any action that
significantly or substantially interferes with the rights
of members of the academic community to go about
their normal business or that otherwise unreasonably
interrupts the activities of the university.

3. A statement will be read by the appropriate officers as
specified in (1) or by such officers as they may designate
for the purpose of such reading and will constitute
the official warning that the activity is in violation of
university policy, that it must cease within a specified
time limit, and where appropriate, that no commitments
made by university officials will be honored if those
commitments are made under duress.

4. If the activity continues beyond the specified time limit
as determined by the official in authority, the authorized
officers as specified in (1) will have the discretion to call
upon the university police to contain the disruption.
Ordinarily, the president of the university alone, or in
his or her absence the vice president for academic affairs,
will have the authority to decide that civil authorities
beyond the campus are to be called upon to contain those
disruptions that the university police are unable
to handle. In extraordinary circumstances, where neither
the president nor the vice president for academic affairs
is available to make such a decision, the senior vice presi-
dent and treasurer or the provosts of Newark and
Camden have the same authority.

5. The deans of students are the chief representatives of
the deans of the colleges in all matters of student life.
Members of the university community who are aware of
potentially disruptive situations are to report this to the
deans of students on their respective campuses. In a dis-
ruption, the deans of students and their staff members
have a twofold responsibility: to protect against personal
injury and to aid in providing for the order of the univer-
sity. In the latter case, the deans of students, as well as
other university personnel, may be called upon to coordi-
nate or assist members of the academic community in
ending the disruption, directing it to legitimate channels
for solution, or identifying those who have violated the
rights of others.

NONDISCRIMINATION POLICY

It is the policy of Rutgers, The State University of New
Jersey, to make the benefits and services of its educational
programs available to students without discrimination on
the basis of race, religion, color, national origin, ancestry,
age, sex (except Douglass College, which is entitled under
the law to remain a single-sex institution), sexual orientation,
disability, marital status, or veteran status. The university
complies with Title VI of the Civil Rights Act of 1964,

Title IX of the Education Amendments of 1972, Section 504
of the Rehabilitation Act of 1973, the Age Discrimination
Act of 1975, and the Americans with Disabilities Act

of 1990. Questions about these laws, or allegations of
student rights violations, should be directed to Brian Rose,
Director of Compliance and Student Policy Concerns and
Designated Employee for Student Rights Compliance,
Rutgers, The State University of New Jersey, 3 Bartlett Street,
New Brunswick, NJ 08901-1190 (732/932-7312).

POLICY PROHIBITING HARASSMENT

The university prohibits harassment based on race, religion,
color, national origin, ancestry, age, sex, sexual orientation,
disability, marital status, or veteran status. Harassment is

a kind of discrimination that violates state and federal civil
rights laws, and is defined for purposes of those laws and
the university’s policy as any behavior:

1. that is unwelcome,

2. that targets a person because he or she has one or more
of the protected characteristics,

3. that is engaged in by a person employed by or doing
business with the university, and

4. that is sufficiently severe or pervasive to negatively alter
that person or a group member’s living, educational,
or working environment.

Sexual harassment can take the form of unwelcome
sexual advances; requests for sexual favors; or other
unwelcome written, verbal, electronic, telephonic, or
physical conduct of asexual nature. Hostile environment
harassment on the basis of sex, race, religion, color,
national origin, ancestry, age, sexual orientation, disability,
or marital or veteran status is persistent behavior that
has the purpose or effect of unreasonably interfering
with a person's work or academic performance or creating
a hostile environment.

If you think you have been harassed on the basis of any
of the protected categories listed above, have observed
harassing behavior, or if you need more information,
you are encouraged to contact the Director of University
Harassment Compliance, Rutgers, The State University
of New Jersey, 3 Bartlett Street, New Brunswick, NJ 08901-
1190 (732/932-3122), or by email at msgriff@rci.rutgers.edu.
You may obtain copies of the policy prohibiting harassment
and the process for making or responding to a complaint
onourweb page (http://www.rci.rutgers.edu/~msgriff/).

POLICY AGAINST VERBAL ASSAULT,
DEFAMATION, AND HARASSMENT

Statement of Principles

Intolerance and bigotry are antithetical to the values of the
university and unacceptable within the Rutgers community.
One of the ways the university seeks to effect this value

is through a policy of nondiscrimination, which prohibits
discrimination on the basis of race, religion, color, sex,
age, sexual orientation, national origin, ancestry, disability,
marital status, or veteran status in university programs. In
order to reinforce institutional goals of nondiscrimination,
tolerance, and civility, the following policy against verbal
assault, defamation, and harassment makes clear to stu-
dents that such behavior toward others violates acceptable
standards of conduct within the university. (This policy

is not intended to supersede the university's policy
against harassment.)

Verbal assault, defamation, or harassment interferes
with the mission of the university. Each member of this
community is expected to be sufficiently tolerant of others
so that all students are free to pursue their goals in an open
environment, able to participate in the free exchange of
ideas, and able to share equally in the benefits of our edu-
cational opportunities. Beyond that, each member of the
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community is encouraged to do all that she or he can to
ensure that the university is fair, humane, and responsible
to all students.

A community establishes standards in order to be able to
fulfill its mission. The policy against verbal assault, defama-
tion, and harassment seeks to guarantee certain minimum
standards. Free speech and the open discussion of ideas are
an integral part of the university community and are fully
encouraged, but acts that restrict the rights and opportuni-
ties of others through violence, intimidation, the destruction
of property, or verbal assault, even if communicative in
nature, are not protected speech and are to be condemned.

Prohibited Conduct

Any of the following acts, even if communicative in nature,
are prohibited “separation offenses” (charges that could
lead to suspension or expulsion from the university) under
the provisions of the University Code of Student Conduct:

1. Use of force against the person or property of any
member of the university community or against the
person or property of anyone on university premises,
or the threat of such physical abuse. (Verbal assault may
be prosecuted as a “threat of...physical abuse.”)

2. Theft of, or intentional damage to, university property,
or property in the possession of, or owned by, a member
of the university. (Acts of graffiti or other vandalism may
be prosecuted as “intentional damage to...property.”)

3. Harassment, which is statutorily defined by New Jersey
law to mean, and here means, purposefully making or
causing to be made a communication or communica-
tions anonymously or at extremely inconvenient hours,
or in offensively coarse language, or in any other man-
ner likely to cause annoyance or alarm, or subjecting or
threatening to subject another to striking, kicking, shov-
ing or other offensive touching, or engaging in any other
course of conduct or of repeatedly committed acts with
purpose to alarm or seriously annoy any other person.
Harassment is considered a separation offense under
the University Code of Student Conduct.

4. Defamation, which is judicially defined to mean, and
here means, the unprivileged oral or written publication
of a false statement of fact that exposes the person about
whom it is made to hatred, contempt, or ridicule, or sub-
jects that person to loss of the goodwill and confidence of
others, or so harms that person's reputation as to deter oth-
ers from associating with her or him. Defamation is con-
sidered a separation offense under the University Code of
Student Conduct.

While any of the four categories of acts listed above is
a separation offense, that, if proven, could lead to a sanc-
tion of expulsion or suspension from the university under
the provisions of the University Code of Student Conduct,
clearly minor instances of such prohibited behavior should
be resolved at the college level and not be treated as separa-
tion offenses requiring a university-level hearing. The initial
judgments of whether a particular act is of a separable or
nonseparable level are made by the appropriate college
official and are subject to review by the Office of the Vice
President for Student Affairs.

Students who believe themselves to be victims of verbal
assault, harassment, or defamation should report such
incidents to the dean or the dean of students of their college
or school. In addition, the following individuals have been
identified to handle complaints:
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Brian Rose, director of compliance and student policy
concerns, 3 Bartlett Street, College Avenue campus,
732/932-7312;

Cheryl Clarke, director of diverse community affairs and
lesbian/gay concerns, Bishop House, Room 105, College
Avenue campus, 732/932-1711,

Rory P. Maradonna, associate provost for student life,
Armitage Hall, Room 248, Camden campus, 856/225-6050;

Raymond T. Smith, associate provost for student affairs,
S.I. Newhouse Center, Newark campus, 973/353-5541.

Some complaints can and should be resolved by informal
methods, while others will require the implementation
of formal procedures. All complaints are treated confiden-
tially; complainants are encouraged to report incidents
even if they do not wish to pursue the matter beyond the
reporting stage.

STUDENT RECORDS AND
PRIVACY RIGHTS

Rutgers, The State University of New Jersey, complies

with the Family Educational Rights and Privacy Act of
1974 (FERPA) and makes public announcement of the law.
FERPA was designed to protect the confidentiality of stu-
dent records, guarantee student access to certain records,
regulate disclosure of information from student files, provide
opportunities for students to correct or amend records and
add explanatory statements, and provide opportunities

for students to file complaints with the U.S. Department

of Education alleging infractions of the law.

The confidentiality of student educational records is
protected by FERPA. However, the university is permitted
to provide directory information without the student's consent
unless he or she requests in writing that such information
be kept confidential. Rutgers defines directory information
as name, campus mailing address and telephone number,
campus email address, permanent address and telephone
number, school of attendance, major field of study, class
year, dates of attendance, current credit load, credit hours
earned, degree(s) received, and date(s) of degree(s).

The most common ways by which the university releases
student directory information are:

= through the verifications division of the Office of the
Registrar or similar offices that have access to student
records. (The office is called upon to verify that a student
is enrolled at the university by potential employers and
credit agencies, among others.)

= through the campus-wide information system known
as INFO on the Rutgers University Computer Network
(RUNet), which is accessible via the Internet.

Students may request that directory information be kept
confidential by obtaining a form for this purpose from
their dean's office or from the registrar's office. Students
should be aware that requesting confidentiality of directory
information makes this information unavailable to all, in-
cluding prospective employers, credit agencies, and others
to whom you may want this information known or verified.
Thus, it is recommended that students carefully consider
whether personal privacy concerns outweigh the possible
inconvenience and detriments of having directory informa-
tion withheld. Subsequent to filing the request, directory
information remains confidential while a student is enrolled
or until a written request that this restriction be lifted is



received from the student by the registrar's office. As with
all confidential records, Rutgers will release a student's
confidential directory information only with the student's
written consent or if otherwise required by law.

The university uses a student's social security number as
a student identification number. While this number is not
released as directory information and its confidentiality
is protected in the same manner as are other educational
records as defined by FERPA, the university offers students
the opportunity to acquire a substitute student number.
Students wishing to have a substitute number assigned
should fill out the appropriate forms in the registrar's office.
The university recommends that those receiving financial
aid not acquire a substitute number because the social
security number is key to student identification by state
and federal financial aid agencies. Thus, it is recommended
that a substitute number be obtained only if student privacy
concerns outweigh the possibility of a serious disruption in
financial aid.

Further information on the law and Rutgers’ policy and
procedures on compliance with FERPA is available from
the director of compliance and student policy concerns
in the Division of Student Affairs (732/932-7312).

STUDENT RESIDENCY FOR
TUITION PURPOSES

A determination of residency status for the purpose of
tuition assessment is made by the university based on infor-
mation provided by the applicant in accordance with the
procedure outlined in the policy. A copy of the policy may be
secured from the registrar’s office or the admissions office.

Procedure

The Initial Determination

At the time an individual initially applies for admission into
any graduate or undergraduate college or division of the
university, the respective admissions office determines an
admitted applicant’s resident status for tuition assessment.
The determination made at this time shall prevail for each
term unless a change is authorized as provided hereinafter.

After the Initial Determination

The status of residency for tuition purposes of students
continuing in a college or division of the university is deter-
mined by the registrar of the respective college or division.
The determination made by the registrar either conforms to
the initial determination of the admissions office or reflects
a change as provided hereinafter.

Request for a Change of Status

Requests for a change in residency status are accepted no
later than the last week of the term for which changed sta-
tus is sought. All supporting affidavits, deemed appropriate
by the adjudicating official pursuant to New Jersey Admin-
istrative Code, Volume 9, Section 5 et seq., must be filed by
the petitioner in accordance with the time limit specified in
the preceding sentence, but in no case later than four weeks
from the conclusion of the term for which the residency
assessment is requested. Failure to comply with this provi-
sion, unless judged otherwise by the adjudicating official,

voids the petition for the term in question. If, based on the
information submitted in the request, the student qualifies
for resident tuition assessment, such change relates only
to the current and subsequent terms. No adjustments in
tuition assessments are made and no refund vouchers are
processed for any prior term.

Appeals

Appeals from the initial determination and any determi-
nation made after a request by a student for a change in
residency status are accepted no later than three months
after the date of notification of any such determination.
Unresolved appeals are forwarded to either the university
director of graduate admissions or to the university regis-
trar. These officers respond to the student within thirty
working days of the receipt of the appeal in the appropriate
office. Appeals from this determination should be submitted
to the vice president for university budgeting by the student
within two weeks after the director of admissions or the
university registrar has issued a determination. The decision
of the vice president for university budgeting will be final.

Students’ Responsibilities

Students are responsible for providing relevant information
upon which a residency determination can be made. The
burden of proving his or her residency status lies solely
upon the student. Moreover, it is considered the obligation
of the student to seek advice when in doubt regarding eligi-
bility for in-state tuition assessment. If the student delays or
neglects to question his or her eligibility status beyond the
period specified above, the student forfeits his or her right
to a residency assessment to which he or she might have
been deemed to be eligible had he or she filed an appeal at
the appropriate time.

Penalties

If a student has obtained or seeks to obtain resident
classification by deliberate concealment of facts or mis-
representation of facts or if he or she fails to come forward
with notification upon becoming a nonresident, he or she
is subject to disciplinary action.

RESEARCH POLICY AND
RESEARCH CENTERS

Research at the university, apart from that conducted by
students in connection with their academic course work,
is in general intended to lead to publication in some form
so that its results are available to interested persons every-
where. The university does not accept grants from or enter
into contracts with governmental agencies or any other
sponsors for research projects of which the results may
not be made publicly accessible; all university-conducted
research must be available for public scrutiny and use.
Most research projects at the university are carried on by
faculty members and students within the facilities offered
by their own departments, but for on-campus research that
cannot be conducted in department facilities, laboratories,
or the library, the university has provided a number of
cooperative research centers and bureaus. A list of the
university’s research centers may be found in the Divisions
of the University chapter.
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PATENT POLICY

All students are governed by the university’s patent policy,
which is described in a statement available in the Office of
Research and Sponsored Programs and the offices of all
deans and department chairpersons.

EQUITY IN ATHLETICS DISCLOSURE
ACT REPORTS

In compliance with the Equity in Athletics Disclosure Act,
Rutgers provides information on men’s and women’s
athletic programs, and the participation rates for male and
female athletes. The first report was issued in October 1996
with annual updates thereafter. The reports are available

at the reference desks of the main branches of the university
library system (Alexander Library, Library of Science and
Medicine, Robeson Library, and Dana Library), and at the
intercollegiate athletics offices.
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Degree Requirements

This chapter outlines the minimum requirements of the
Graduate School-New Brunswick for each of the advanced
degrees under its jurisdiction. The faculty in charge of
each program may impose additional requirements of its
own; the most significant of these additional requirements
are announced in the program descriptions to be found,
arranged alphabetically by subject, in the Programs,
Faculty, and Courses chapter.

DOCTOR OF PHILOSOPHY

The degree of Doctor of Philosophy (Ph.D.), introduced to
this country by Yale in 1861, is the highest degree in courses
offered in American education. It is conferred in recognition
of, first, marked ability and scholarship in a broad field

of learning (such as chemistry or classics) and, second, dis-
tinguished critical or creative achievement within a special
area of the general field (the special area being the subject of
the doctoral dissertation). A student must devote a minimum
of three years of full-time study beyond the bachelor’s
degree for the Ph.D., of which at least one year must be
devoted to dissertation-related research. Full-time study

for one year is represented by 24 credits of course work or
research. The minimum requirement for the Ph.D. degree
is, therefore, 72 credits, of which at least 24 credits must

be devoted to research. If any of the work is conducted

on a part-time basis, the minimum time required will,

of course, be longer.

Doctoral programs normally are arranged in two phases.
The preliminary general phase, during which the student
usually pursues courses of study, is completed when the
qualifying examination is successfully passed; and the later
special phase, during which the student usually pursues
courses of research, is concluded when the dissertation has
been accepted and the defense of it approved. Between
admission to the Graduate School-New Brunswick and the
conferral of the Ph.D. degree, the student must: (1) satisfy
the course and other preliminary requirements of the
particular graduate program in which the student is en-
rolled, (2) pass the comprehensive qualifying examination,
(3) present the results of the special research in an acceptable
dissertation, and (4) pass a final examination related to the
subject of the dissertation. The student becomes a formal
candidate for the doctorate only after completing the
qualifying examination.

Residence Requirements

Residence requirements for advanced degrees are separately
determined by the faculty of each program. Students should
consult their graduate directors for information concerning
minimum expectations of concentration for their programs
of study.



Transfer of Credit

Graduate courses completed at other institutions, if they
would normally form a part of the student’s field of con-
centration, may be accepted for credit toward the doctorate
at the university. The student must have been registered

in these courses during the preceding six-year period
(although an exception to this rule may be granted by

the dean, where it can be shown that the student has kept
abreast of the subject matter in question) and must have
earned a grade of B or better in them. Graduate credit may
not be transferred until 12 credits of graduate courses with
grades of B or better have been completed in the Graduate
School-New Brunswick as a matriculated student. The limit
to the number of courses for which transfer of credit may
be granted is normally one-half of the courses required in
the student’s program toward the doctorate. In no case may
the amount exceed 24 credits. The faculty of a graduate
program may recommend transfer of credits earned in

a graduate professional school toward a student’s Ph.D.

in the Graduate School-New Brunswick. The maximum
number of such credits acceptable is normally 50 percent

of the total number of course credits, exclusive of research,
required by the program, but approval may be sought for as
many as 24 credits. No credit may be transferred for thesis-
related research work, course work done as independent
study, or course work that was not graded with an A or

B grade. Other letter or numerical grades are eligible

for transfer if equivalent to the grade of B or better and
accompanied by a letter from the instructor of the course
testifying to that equivalence. See the Academic Policies
and Procedures chapter for additional information.

Language Requirements

Language requirements for advanced degrees in the
Graduate School-New Brunswick are separately deter-
mined by each program. Information about requirements
may be found in the Programs, Faculty, and Courses
chapter under each program.

When programs require that proficiency in one or more
foreign languages be demonstrated by a written examina-
tion, they may supervise their own examinations or ask
their students to pass the examinations offered on several
dates throughout the year by the Graduate School-New
Brunswick. Examinations (available in Greek, Latin, French,
German, Russian, Chinese, Spanish, Italian, and Portuguese)
consist of passages for translation with the aid of a dictionary,
and they are graded either pass or fail. A student must
apply in advance to take the examination.

Registration information and instructions are available
at the FAS-NB Language Laboratory, Seminary Place,
College Avenue campus. A fee of $15 is charged. The results
of the examinations are reported to graduate offices as soon
after the examinations dates as they become available—
usually about two weeks. The student’s program director
will certify the results of the examination (or examinations)
on the student’s Ph.D. candidacy form.

Courses of study to gain a reading knowledge for several
languages are offered by the university at the undergrad-
uate level. Students interested in those courses should
consultthecurrent New Brunswick Undergraduate Catalog.

Program of Study

A student who wishes to qualify for the doctorate should
formulate a program of study in consultation with his or
her graduate adviser or committee. The course and research
requirements for the doctoral degree in each subject are
determined by the faculties concerned, although all pro-
grams are subject to review by the dean of the Graduate
School-New Brunswick. The minimum total requirement
in nonresearch courses varies by program, although it rarely
exceeds 48 credits. The student must offer a minimum of

24 credits in research toward the degree. The minimum
combined total credit requirement is 72 credits. No more
than 12 credits of advanced undergraduate courses (300-

or 400-series with added G-prefixes) may be offered toward
the degree. No more than 50 percent of a student’s formal
course work may be taken in professional school courses.

In most programs, a student is able to complete course work
in two years of full-time study. Courses taken to satisfy

the requirements for a master’s degree may, with program
approval, be counted toward the doctorate. The time of
transition from course work to guided or independent
research is determined by the faculty of the student’s
program. The entire doctoral program should be completed
no later than seven years after the student first registers in
the Graduate School-New Brunswick.

Academic Standing

Prospective candidates for the doctorate should understand
that they will not ordinarily be permitted to proceed to the
qualifying examination unless their record in course work
shows evidence of distinction. The standard of work required
is left largely in the hands of the students’ program com-
mittee, but it is expected that no more than 9 credits offered
in partial fulfillment of the requirement for the doctorate,
and for which letter grades have been given, shall bear
grades of C or C+. Most programs expect graduate students
to achieve grades of B or better in all their courses, and the
regulations in some programs assume that a student should
probably not continue to the doctorate unless he or she
demonstrates a capacity to perform with distinction (grade A)
in at least half the formal studies in course.

Admission to Candidacy:
The Qualifying Examination

The purpose of the qualifying examination is to determine
whether a student has acquired sufficient mastery of the
field of concentration to warrant admission to candidacy
for the Ph.D. degree. It should be taken as soon as a student
has completed the major portion of the course requirements;
it should be taken not later than four years after the student
first registered in the Graduate School-New Brunswick

and not later than two terms before taking the final disser-
tation examination.

The examination, conducted by a committee of at least four
members (the chairperson must be a member) or associate
members of the program’s graduate faculty, is comprehen-
sive in character and may be written or oral or both. Once
a student has fulfilled the language requirements, if appli-
cable, and other relevant program requirements, and has
passed the qualifying examination, he or she is admitted
to candidacy for the doctoral degree. The application for
admission to candidacy for the degree of Doctor of Phil-
osophy, on which the results of the language examination
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will be certified by the program, is to be obtained by the
student from the Office of the Graduate School and sub-
mitted to the chairperson of the committee at the time of
the examination; it should be properly signed by the four
members of the candidate’s committee and the graduate
director and then returned to the Office of the Graduate
School. Once the examination has been passed, the student
must continue in registration, whether for courses or re-
search, or lose his or her status as a candidate. An exception
to this rule may be granted to recipients of the Master of
Philosophy degree (see the section concerning that degree
later in this chapter).

Dissertation and Dissertation Committee

Each candidate for the doctorate pursues, under faculty
direction, an original investigation of a problem or prob-
lems in a field of concentration and presents the results of
the investigation in a dissertation. The dissertation must

be approved by a minimum of three members of a faculty
committee of four members, chaired by a member of the
graduate faculty of the student’s program who supervises
the investigation, and including three other members (two
who are members or associate members of the program
faculty and one who is approved as an “outside” member),
appointed by the program director in consultation with the
student’s adviser. Whenever possible, “outside” shall be
interpreted to mean “outside the university,” but in all cases
“outside” shall be interpreted to mean outside the program.
The outside member is expected to be a recognized authority
on the subject of the dissertation. For appointments of
committee members who do not hold any membership

in the graduate faculty, the program director will forward
to the Office of the Graduate School a letter appointing the
individual to the committee. This letter should explain the
basis for the appointment and must include the address

of the appointee.

For committees having more than four members, only
one nonapproval is permitted. Substitutions in committee
membership, once it has been determined, are the respon-
sibility of the program director and will occur only if
a member is unable to serve or if a student’s dissertation
topic changes, requiring a new dissertation director and/or
modification in the committee. In cases other than these,
approval for changes in committee membership rests with
the dean of the Graduate School-New Brunswick.

Once the student has developed, with the advice of the
dissertation supervisor, preliminary guidelines for a disser-
tation, a meeting of the committee, including the outside
member whenever possible, and the candidate, will be
held to discuss the candidate’s dissertation proposal. Sub-
sequently, the committee must be kept informed of the
student’s progress and must agree to follow the candidate’s
work and assist in its development. The committee also shall
agree to give ample and early warning of any reservations
concerning the student’s progress and must specify in writing
the changes required for dissertation acceptance.

The final copy of the dissertation should be prepared
in strict accordance with the instructions given in the
pamphlet Style Guide for Thesisand Dissertation Preparation,
available at the Office of the Graduate School. After the
dissertation has been accepted by the committee, the
required copies are to be filed with the Office of the
Graduate School no later than the announced deadlines
for completion of degree requirements. One copy will be
bound and made available in a university library.
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With the dissertation, the candidate is required to submit
anabstract notexceeding 350 words, embodying the principal
findings of his or her research. As in the case of the disser-
tation, the abstract must be approved by the professor in
charge of the work for the dissertation and accepted by the
other members of the student’s committee.

Final Examination

A final public examination is held under the auspices of
the committee in charge of the candidate’s course of study.
A candidate must defend the dissertation and otherwise sat-
isfy the committee and other faculty in attendance that he or
she is qualified to receive the degree of Doctor of Philosophy.
At the time of the final examination, it is the responsibility
of the candidate to obtain from the Office of the Graduate
School the candidacy application (on which the result of the
qualifying examination is recorded) for completion by the
committee at the final examination. The same committee
members must also sign the title page of the dissertation,
signifying their acceptance of it. Once the program director
certifies that all program requirements have been completed
for the degree of Doctor of Philosophy, the candidate
must return the candidacy application to the Office of the
Graduate School. The two required copies of the thesis or
dissertation submitted must be of excellent quality, correct
in margin and format, and on 100 percent rag or cotton
content bond paper. All of the above materials must be
submitted to the Office of the Graduate School no later than
the announced deadlines for completion of degree require-
ments. The names of those failing to meet these deadlines
will be automatically removed from the commencement list
for that degree date.

Application for the Conferral of the Degree

The candidate must file a diploma application according

to announced deadlines in order to receive a diploma at
commencement. For further information regarding the
application procedure, see Graduation at the end of this
chapter. A certificate of completion is issued, upon request,
in advance of the awarding of the diploma in May.

Publication of Dissertation and Academic Data

After the granting of the doctorate, the Graduate School-
New Brunswick will have the dissertation microfilmed.
The dissertation must, therefore, be prepared with the same
care as if it were to appear in printed form. The abstract
that must accompany the dissertation will be published in
Dissertation Abstracts and, therefore, must also be ready for
publication when it is submitted to the dean.

University Microfilms of Ann Arbor, Michigan, will
microfilm the dissertation and publish the abstract. Infor-
mation concerning the preparation of the dissertation and
abstract and the agreement with University Microfilms that
the candidate is to sign are available in the Office of the
Graduate School. The fee for microfilming the dissertation
and publishing the abstract is $50. Registration of copyright
also is available for a fee of $35.

Calendar for the Doctoral Degree Program

The following deadlines should be observed by a candidate
for the doctorate. Admission conditions must be satisfied
early in the academic program. The candidate must complete
any language requirements before taking the qualifying
examination. The candidate must take the qualifying



examination at least two terms before the final examination.
The required copies of the dissertation must be filed and
the final examination must be completed and the candidacy
form recording its result returned by the announced
deadlines for completion of degree requirements. Finally,
the diploma application must be filed by the appropriate
deadline. At no point during this sequence may students
allow their registration in the Graduate School-New
Brunswick to lapse (with the exception of a recipient of the
Master of Philosophy degree). The entire program must be
completed within the period specified under Time Limits
for Degrees later in this chapter.

MASTER OF PHILOSOPHY

The Master of Philosophy (M.Phil.) degree is offered by the
faculties of certain Ph.D. programs to students who achieve
records of distinction during the predissertation phase of
those programs. Doctoral programs in which the Master
of Philosophy degree may be conferred are indicated in the
Programs, Faculty, and Courses chapter. It should be noted
that the Master of Philosophy is not designed as a terminal
degree and that its requirements are integrated with the
requirements for the Doctor of Philosophy degree. The
Graduate School-New Brunswick does not admit potential
candidates for the Master of Philosophy degree to graduate
study unless they are clearly qualified to pursue the doctor-
ate, and prospective students interested in the degree are
advised to apply for admission to doctoral programs.

This degree, introduced by the University of Toronto in
1962 and established by Yale University in 1966, requires
a minimum of two years of advanced study beyond the
baccalaureate degree. It is thus intermediate between the
Master of Arts or Master of Science degree and the Doctor
of Philosophy, and it is designed to mark that point in
a program of graduate study at which the student has
successfully completed all requirements for the doctorate
except the final phase of research culminating in a disserta-
tion. The regulations governing the Master of Philosophy
degree at the university are designed to encourage students
in their progress toward the doctorate. The degree is intended
to provide recognition that a prospective doctoral candidate
has successfully and expeditiously completed a major
phase of graduate study and has achieved a comprehensive
mastery of the general field of concentration. Recipients of
the degree automatically proceed toward the Ph.D. degree.

Programs leading to the Master of Philosophy degree are
substantially similar to the predissertation phase of doctoral
programs, differing primarily in the stipulations regarding
minimum grade requirements, completion of all work within
the specified time limit, and the requirement that either
a thesis or essay must in all cases be completed. Eligible
students who intend to proceed toward the doctorate and
who wish to acquire a master’s degree in the course of their
doctoral studies are advised to seek the Master of Philosophy
degree instead of (or in addition to) the degree of Master
of Arts or Master of Science.

Transfer of Credit

Credit for graduate-level courses taken elsewhere may be
accepted toward the Master of Philosophy degree under
the same conditions outlined under transfer of credit in the
description of Ph.D. requirements. It is a special requirement
for the Master of Philosophy degree, however, that in at

least one-quarter of the courses for which transfer of credit
is desired the student must have earned a grade of A or

its equivalent. Further restrictions concerning the transfer
of credit may be found in the Academic Policies and
Procedures chapter.

Program of Study

The requirements for the Master of Philosophy degree
include a minimum of 48 credits of work, of which at least
42 credits must consist of course work and the remainder,
with the approval of the student’s program, may consist
of research associated with an M.A. or M.S. thesis. At least
33 credits of the course requirements must be fulfilled in
graduate-level courses numbered in the 500s and 600s, and
of these at least 24 credits must be earned in courses taken
at the university.

Academic Standing

In order to qualify for the Master of Philosophy degree,

the student must earn a grade of A in at least 12 credits of
the graduate-level courses that are taken at the university.
No more than 3 credits bearing the grade of C or C+ may be
counted toward the degree, and students earning 9 credits
or more bearing grades of C or C+ or below are ineligible
for the degree.

Writing Requirement

Students who earn an M.A. or M.S. degree at the university
are required either to submit a master’s thesis or a critical

or expository essay in partial fulfillment of the requirements
for the degree. Students who wish to earn the Master of
Philosophy degree, having submitted a formal thesis for the
lower-level master’s degree, will be considered as having
already fulfilled the writing requirement for the Master of
Philosophy degree. Students whose programs at the univer-
sity have not included a formal master’s thesis may fulfill
the Master of Philosophy writing requirement with the
critical or expository essay already accepted by their program
faculty for the lower master’s degree or with another such
essay prepared in the course of their graduate work at

the university. The thesis or essay must have been written
under the direction of a member of the graduate faculty and
approved by two other members of the graduate faculty.

Time Limits

All requirements for the Master of Philosophy degree must
be completed within four consecutive academic years of
first registration at the university, and students for whom
transfer of credit is granted for graduate work done else-
where must complete their program within commensurately
shorter limits. Extensions of time normally will not be
granted in connection with this degree.

Other Requirements

All other requirements for the Ph.D. degree established by
the Graduate School-New Brunswick and by the faculty

in charge of the student’s program, other than the doctoral
dissertation and the dissertation examination, must be
fulfilled by applicants for the Master of Philosophy degree.
These include the completion of all doctoral program
requirements and the passing of the qualifying examination.
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Continuing for the Ph.D. Degree

Students who have been awarded the Master of Philosophy
degree may, if they wish, proceed directly to the final stage
of their doctoral program, in which case they must continue
their registration, or they may allow their registration in the
Graduate School-New Brunswick to lapse without a restoral
fee and resume their doctoral studies at any time within
four years by submitting an application for readmission to
the Graduate School-New Brunswick. See Readmission in
the Academic Policies and Procedures chapter. Readmission
with the graduate program director’s endorsement will

be granted automatically within this period; after a period
greater than four years, holders of the Master of Philosophy
degree may also apply for readmission, but their readmis-
sion may be made conditional upon special additional
requirements, e.g., “refresher” courses, at the discretion

of their graduate director.

MASTER OF ARTS/MASTER OF SCIENCE

Candidates for the Master of Arts (M.A.) or Master of
Science (M.S.) degrees must satisfy the requirements of the
Graduate School-New Brunswick and of the program in
which they are enrolled. The requirements of the Graduate
School-New Brunswick are given below, and additional
requirements established by various program faculties may
be found in the Programs, Faculty, and Courses chapter.
Certain programs have a foreign language requirement.
The minimum requirement to earn the master’s degree is
30 credits of successful graduate study in course work. The
candidate also must pass a final comprehensive examination
in the student’s field of concentration, and, in some but not
all programs, the candidate may (and sometimes must) do
a research project culminating in a thesis, with this thesis
project usually replacing 6 credits of the regular graduate
courses ordinarily undertaken in a nonthesis program.
The 30 credits, representing at least one academic year of
advanced study, must be completed no later than three years
after first registration unless an extension of time is granted
by the Graduate School-New Brunswick. For further infor-
mation, see Time Limits for Degrees later in this chapter.
The student’s registration in the Graduate School-New
Brunswick must be continuous from the time of admission
to graduate study until the time the degree is conferred.
In fulfilling course requirements, courses may be selected
from a single program or from several related programs.
All programs of study are subject to review by the dean
of the Graduate School-New Brunswick.

Transfer of Credit

On the recommendation of the program and with the
approval of the Graduate School-New Brunswick, a student
may transfer up to 12 graduate credits as partial fulfillment
of the 30-credit degree requirements. For further informa-
tion, see Transfer of Credits in the Academic Policies and
Procedures chapter.

Program of Study

In programs that include the pursuit of a research problem
developed in a master’s thesis, 6 credits (of the total

30 credits) normally are devoted to the research for and
writing of the thesis. In exceptional cases, when it is desirable
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to give greater emphasis to the research project, the dean
of the Graduate School-New Brunswick may, upon recom-
mendation of the candidate’s program, approve a maximum
of 12 credits for research on an unusual problem and its
treatment in the thesis.

In master’s programs pursued wholly through work in
regular courses of study, i.e., those that exclude a research
thesis, the candidate must demonstrate to the satisfaction of
the faculty that he or she has the ability to write a creditable
expository or critical essay, either as part of a regular course
or seminar or in a special course designed for such a purpose.

In programs consisting entirely of course work, at least
18 of the 30 credits of study must be undertaken in graduate-
level courses (those numbered in the 500s and 600s); in
programs in which a master’s thesis accounts for a normal
portion of the credit recorded, at least 12 credits of study
must be undertaken in graduate-level courses. With the
approval of the candidate’s program faculty, the balance
of his or her study in courses may be undertaken either in
advanced undergraduate courses (numbered in the 300s
and 400s) or in additional courses designed primarily for
graduate students. In no case may the candidate for the
Master of Arts or Master of Science degrees offer more than
12 units of credit of advanced undergraduate course work.

Academic Standing

Candidates for the master’s degree normally are expected
to earn grades of B or better in their course work. No more
than 9 credits bearing grades of C or C+ (fewer in some
programs) may be used in meeting the requirements for

a master’s degree.

Committees and Advisers

When a student’s program includes a thesis, the super-
vision of the course of study, the research for the thesis,
and the conduct of the final examination is entrusted to

an appointed committee whose members are selected in
consultation with the director of the graduate program. Each
committee consists of at least three members or associate
members of the graduate faculty in the student’s graduate
program. One nonprogram member is permitted but must
be approved by the director of the graduate program. If the
student’s program does not include a thesis, the committee
is appointed shortly before the final examination. A non-
thesis committee consists of at least three members or
associate members of the graduate faculty in the student’s
graduate program. No substitutes are permitted. In either
case, the student is encouraged to seek advice during the
course of study from the graduate director, committee
chairperson, and professor supervising his or her courses.
No graduate student should regard a program of study as
the mere accumulation of numerical credits and meeting of
formal requirements; progress toward mastery of a discipline
depends to a large extent upon the interested guidance of
the professors in charge and the student’s own initiative.

Submission of the Thesis

For a student whose program includes a thesis, the thesis
must be approved by the professor in charge and accepted
by the other members of the student’s committee. The final
draft of the thesis should be prepared in strict accordance
with the instructions given in the pamphlet Style Guide for
Thesisand Dissertation Preparation, available atthe Office

of the Graduate School. After the thesis has been accepted



by the committee, the required copies are to be filed with
the Graduate School-New Brunswick by the announced
deadlines for completion of degree requirements.

Master’s Examination

An application for candidacy for the master’s degree must
be submitted to the dean of the Graduate School-New
Brunswick at least two months prior to the time of the
final examination.

If a student expects to take the final examination at the
end of the Summer Session or at the beginning of the fall
term, the application must be filed prior to the opening of
the Summer Session. Forms for this purpose are available
at the Office of the Graduate School, and the responsibility
for making the application lies with the student.

The final comprehensive examination may be written
or oral or may be a combination of both. At the time it is to
be taken, the candidate must obtain from the Office of the
Graduate School the previously filed application and submit
it to the chairperson of the committee. The chairperson
and committee members record the result on this form,
and it is then the responsibility of the candidate to obtain
the approval of the graduate program director and to return
the form to the Office of the Graduate School; it should be
returned soon after the examination and no later than the
announced deadlines for completion of degree requirements.
The names of those failing to meet the deadline will be
removed automatically from the commencement lists.

Qualifying Examination for the Doctorate
Used for the Master’s Degree

A student who has satisfied all other requirements for

a master’s degree except the final examination may, with
the permission of the program faculty, elect to take the
qualifying examination for the doctorate in place of the
final master’s examination, and, after passing the qualifying
examination, may be recommended for the appropriate
master’s degree. This use of the qualifying examination
does not invalidate the status of a student as a candidate
for the doctor’s degree. A student who desires to use the
qualifying examination as the final examination for the
master’s degree must file an application for the master’s
degree in accordance with the preceding directions.

Application for the Conferral of the Degree

The candidate must file a diploma application before posted
deadlines in order to receive the degree at commencement.
For further information regarding the application procedure,
see Graduation at the end of this chapter.

Calendar for the Master’s Degree Program

The following deadlines should be observed by a candidate
for a master’s degree. The application for a master’s degree,
as explained above, must be filed early in the term (when
grades from previous courses are available) in which the
final examination is to be scheduled. If the program includes
a thesis, the required two copies of the thesis and the
completed candidacy form must be filed according to the
announced deadlines for completion of degree requirements.
Finally, the diploma application must be filed by the appro-
priate deadline. At no point during this sequence should
the student allow academic year registration in the Graduate
School-New Brunswick to lapse. The entire program must
be completed within the period specified under Time Limits
for Degrees later in this chapter.

MASTER OF ARTS FOR TEACHERS/
MASTER OF SCIENCE FOR TEACHERS

Programs leading to the degree of Master of Arts for Teachers
(M.A.T.) or Master of Science for Teachers (M.S.T.) are
offered in the Graduate School-New Brunswick to teachers
in service at secondary schools who wish to further their
education in academic subjects. Prospective students should
be advised that these programs do not in themselves lead

to certification in teaching nor are they degrees in education,
which are offered by the Graduate School of Education.

The programs of study for the M.A.T. and M.S.T. degrees
are designed on an individual basis. All M.A.T. and M.S.T.
programs at the university are composed primarily of work
in regular courses of study; none provides for the submission
of a thesis. The other requirements governing the degree
may be found in the preceding account of requirements for
the degrees of Master of Arts and Master of Science.

TIME LIMITS FOR DEGREES

Degree programs should be completed within the following
periods of time after first registration in the Graduate
School-New Brunswick:

Normal Normal
Minimum Maximum
(full-time study)
Master of Arts 1 year 3 years
Master of Science 1 year 3 years
Master of Arts
for Teachers 1 year 3 years
Master of Science
for Teachers 1 year 3 years
Master of Philosophy 2 years 4 years
Doctor of Philosophy 3 years 7 years
(2 years beyond (4 years beyond
master’s) master’s)

All students are urged to consider carefully the educa-
tional and economic benefits of completing their programs
as expeditiously as possible. Soon after being admitted to
graduate study each student should consult with a faculty
adviser and work out a reasonable timetable for meeting the
requirements. Extensions beyond the normal limits shown
above (for all degrees except the Master of Philosophy) may
be granted to students in good standing. A student requiring
an extension should petition the dean of the Graduate
School-New Brunswick on a form available from the
Office of the Graduate School. If the petition is supported
by reasons of weight, and if the faculty in charge of the
student’s program certify that satisfactory progress is being
made, the extension normally is granted. Part-time students
should consult their program concerning their expected
times of completion.

THESIS AND DISSERTATION
PREPARATION

Apamphletentitled Style Guide for Thesisand Dissertation
Preparation is available at the Office of the Graduate School.
All theses, dissertations, or essays submitted to the Graduate
School-New Brunswick in partial fulfillment of the require-
ments for master’s and doctor’s degrees must conform to
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the instructions in this pamphlet, and candidates should
familiarize themselves with these instructions before they
proceed to their final drafts. A thesis may be rejected by the
graduate school office if it does not adhere to the stylistic
and technical requirements specified in Style Guide for Thesis
and Dissertation Preparation.

The Office of Academic Services provides a series of
dissertation and thesis workshops to help students prepare
their manuscripts for submission in accordance with the
requirements of the Graduate School-New Brunswick. In
addition to examining the various guidelines for disser-
tation and thesis preparation, the workshops give students
the opportunity to ask specific questions about the format
of their project.

GRADUATION

When entering their final term, candidates who anticipate
faculty recommendation for conferral of the degree are
required to follow the procedures listed below:

1. Ensure that all academic requirements are being
completed. If a student is unable to do so by the
deadline date, both forms listed below must be refiled
for a later-dated diploma.

2. Ensure that related fees and any outstanding debts
to the university are paid.

3. Submit the completed candidacy application form
by the announced deadline, normally in early January,
May, or October.

4. Submit a diploma application form by the announced
deadline, normally January 2, April 1, or October 1.

The degree cannot be conferred as scheduled, and grad-
uation will be delayed, if this form is filed after the deadline.
Students must refile this form if the deadline has passed.
All forms are available from the Office of the Graduate
School. Students are urged to submit the appropriate forms
in advance of the deadlines, if possible. It is the responsibility
of the student to complete all requirements for graduation
by the scheduled dates. Each student should consult with
the graduate director of his or her program and with the
Office of the Dean of the Graduate School with respect
to the completion of the requirements for graduation.

Conferral of degrees and diplomas occurs once a year at
the annual spring commencement. However, students who
file the applications and complete all other requirements
for the degree by the announced October or January dates
will get a diploma dated for the respective month, although
they will not receive it until the following spring. Students
may, therefore, request a temporary certificate of completion
by submitting a written request to the university registrar
(Administrative Services Building, Busch Campus). This
request form may be obtained at the dean’s office. At the
time of commencement, degrees may be conferred in
absentia only if the prospective candidate has notified the
university registrar that he or she cannot attend the com-
mencement exercises.

The diploma will be withheld from any student who is
under financial obligation to the university.
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Programs, Faculty,
and Courses

In this chapter, detailed descriptions of the programs offered by
the Graduate School-New Brunswick appear in alphabetical order
by subject name. Under each program, information is provided
about the degree or degrees offered, the name and campus address
of the program director, a list of the members of the graduate
faculty in charge of the program and their research interests, a
description of the program’s special purposes and requirements,
and a list of courses. Note: For a comprehensive list of the degree
programs offered by the Graduate School-New Brunswick, see

the Degree Programs Available chapter.

COURSE INFORMATION

Courses numbered in the 500s and 600s are offerings of the grad-
uate faculty for graduate students in advanced-degree programs.
Undergraduate or nonmatriculated graduate students and students
from the university’s graduate professional schools are admitted
to these courses according to rules printed elsewhere; information
about special prerequisites for some courses may be obtained from
graduate program offices and from instructors at initial class meet-
ings. Courses numbered in the 700s are intended for students prepar-
ing individual research theses or dissertations for advanced degrees.
Advanced undergraduate courses (numbered in the 300s and
400s) do not appear in this catalog, but among them are many that
may serve as useful prerequisites to particular graduate courses
and which, under certain conditions, may be accepted for credit
toward graduate degrees. Within the limits described in the Degree
Requirements and the Academic Policies and Procedures chapters,
a student in the Graduate School-New Brunswick may register for
an undergraduate course with the approval of his or her graduate
adviser. Information about undergraduate course offerings must
be sought in the appropriate undergraduate catalogs and separate
schedules of classes. Graduate-level courses at the Rutgers profes-
sional schools and Princeton University also must be sought out in
the catalogs of those schools.

Explanation of Three-Part Course Numbers

The number preceding each course title is divided into three parts.
The first two digits are the administrative code (standing for

a faculty or a school), the next three digits are the subject code,
and the final three digits are the course code.

Administrative Codes

The administrative code for the Graduate School-New Brunswick
is 16. The following administrative codes may be relevant for
graduate students in New Brunswick:

01 Faculty of Arts and Sciences—New Brunswick

08 Mason Gross School of the Arts (graduate courses)

15 Graduate School of Education (graduate courses)

16 Graduate School-New Brunswick

17 School of Communication, Information and Library Studies
(graduate courses)

18 Graduate School of Applied and Professional Psychology

19 School of Social Work (graduate courses)

26 Graduate School-Newark

34 Edward J. Bloustein School of Planning and Public Policy

37 School of Management and Labor Relations

53 School of Business—Camden

56 Graduate School-Camden



Subject Codes
A subject code comprises the third through fifth digits in all

course numbers and indicates the subject matter of the course.

The following subject codes are used in this catalog:

030 Agricultural Economics

047 Alcohol Studies

067 Animal Sciences

070 Anthropology

082 Art History

098 Asian Studies

115 Biochemistry

125 Biomedical Engineering

126 Biotechnology

127 Bioresource Engineering

148 Cell and Developmental Biology

150 Ceramic and Materials Science and Engineering
155 Chemical and Biochemical Engineering
160 Chemistry

180 Civil and Environmental Engineering
185 Cognitive Science

190 Classics

194 Communication, Information, and Library Studies
195 Comparative Literature

198 Computer Science

215 Ecology and Evolution

220 Economics

300 Education

332 Electrical and Computer Engineering
350 English

352 English (American Literature)

356 English as a Second Language

370 Entomology

375 Environmental Sciences

390 Environmental Change, Human Dimensions of
400 Food Science

420 French

450 Geography

460 Geological Sciences

470 German

510 History

540 Industrial and Systems Engineering
545 Industrial Relations and Human Resources
554 Interdisciplinary Studies

560 Italian

615 Linguistics

617 Literature and Language

640 Mathematics

642 Mathematics, Applied

650 Mechanical and Aerospace Engineering
654 Mechanics

667 Medieval Studies

681 Microbiology and Molecular Genetics
695 Molecular and Cell Biology

696 Molecular Biophysics

700 Music

709 Nutritional Sciences

711 Operations Research

712 Oceanography

718 Pharmacology, Cellular and Molecular
720 Pharmacy (Pharmaceutical Science)
730 Philosophy

750 Physics and Astronomy

761 Physiology and Neurobiology

765 Plant Biology

790 Political Science

830 Psychology

832 Public Health

833 Public Policy

841 Quaternary Studies

859 Russian, Central and East European Studies
910 Social Work

920 Sociology

940 Spanish

960 Statistics

963 Toxicology

970 Urban Planning and Policy Development
988 Women'’s Studies

Course Codes

The course code comprises the sixth, seventh, and eighth digits in
all course numbers.

Two course codes separated by a comma indicate that each term
course may be taken independently of the other. Two course codes
separated by a hyphen indicate that satisfactory completion of the
first term course is a prerequisite to the second term; the first term
may be taken for credit without taking the second, except if a state-
ment is added to indicate that both term courses must be completed
in order to receive credit.

Other Course Notations

Courses noted (F) and (S) indicate fall and spring anticipated
schedule. Not all courses are offered every term or year.

Credits awarded for the successful completion of each course are
indicated in parentheses following the course title. The notation BA
indicates that the number of credits is determined by arrangement
with the program offering the course.

Unless otherwise indicated, a course normally meets for a number
of lecture hours equal to the number of credits to be earned. Special
hours or modes of class, other than lecture, are usually indicated
in italics below the course title.

Abbreviations
The following abbreviations are used in the faculty listings:

BCAE Biotechnology Center for Agriculture and
the Environment
CABM Center for Advanced Biotechnology and Medicine
CAFT Center for Advanced Food Technology
CAS Center of Alcohol Studies
CC Cook College
CCACC Center for Critical Analysis of Contemporary Culture
CCAS Camden College of Arts and Sciences
CCES Center for Coastal and Environmental Studies
CGS Center for Government Services
CINJ  Cancer Institute of New Jersey
CMBN Center for Molecular and Behavioral Neuroscience
CN College of Nursing
CNCR Center for Negotiation and Conflict Resolution
CP College of Pharmacy
CTAG Center for Theoretical and Applied Genetics
CUPR Center for Urban Policy Research
EIP Eagleton Institute of Politics
EJBSPPP  Edward J. Bloustein School of Planning and
Public Policy
FAS-C Faculty of Arts and Sciences—Camden
FAS-N Faculty of Arts and Sciences—Newark
FAS-NB Faculty of Arts and Sciences—New Brunswick
FM  Faculty of Management
GS-C Graduate School-Camden
GS-N  Graduate School-Newark
GS-NB  Graduate School-New Brunswick
GSAPP  Graduate School of Applied and
Professional Psychology
GSE  Graduate School of Education
GSM  Graduate School of Management
IHHCPAR Institute for Health, Health Care Policy, and
Aging Research
IMCS Institute of Marine and Coastal Sciences
IRC Interdisciplinary Research Center
MGMCCR Malcolm G. McLaren Center for Ceramic Research
MGSA Mason Gross School of the Arts
NTI National Transit Institute
RUuCCS Rutgers Center for Cognitive Science
SB-NB School of Business—New Brunswick
SCILS  School of Communication, Information and
Library Studies
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SCJ  School of Criminal Justice
SE  School of Engineering

SL-C School of Law—Camden
SL-N  School of Law—-Newark
SMLR  School of Management and Labor Relations
SSW  School of Social Work
UC-C University College-Camden
UC-N  University College-Newark
UC-NB University College-New Brunswick
UMDNJ-  University of Medicine and Dentistry of New Jersey—
RWIMS Robert Wood Johnson Medical School
UMDNJ-  University of Medicine and Dentistry of New Jersey—
SOM School of Osteopathic Medicine
WIM  Waksman Institute of Microbiology

AGRICULTURAL ECONOMICS 030

Degree Program Offered: Master of Science
Director of Graduate Program: Professor PeterJ. Parks,
108 Cook Office Building, Cook Campus (732/932-9155, ext. 218)

Members of the Graduate Faculty

Adesoji O. Adelaja, Professor of Agricultural Economics, CC; Ph.D., West Virginia
Agricultural productioneconomics; economicsof the food industry;
agricultural policy inurbanizingareas

Robin G.Brumfield, Associate Professor of Agricultural Economicsand
Marketing, CC; Ph.D., North CarolinaState
Productioneconomicsofthehorticulturalindustry

Donn A. Derr, Associate Professor of Agricultural Economics, CC;
Ph.D., Ohio State
Naturaland community resourceeconomics

Pritam S. Dhillon, Associate Professor of Agricultural Economics, CC;
Ph.D.,PennsylvaniaState
Productioneconomics; farmmanagement

Ramu Govindasamy, Assistant Professor of Agricultural Economics, CC;
Ph.D., lowa State
Agricultural marketing; operationsresearch; consumereconomics

PeterJ. Parks, Associate Professor of Agricultural Economics, CC;
Ph.D.,California(Berkeley)
Environmentaland resourceeconomics;econometrics

Carl E. Pray, Professor of Agricultural Economics, CC; Ph.D., Pennsylvania
Agricultural development;international developmentscienceand technology policy

Leslie E. Small, Professor of Agricultural Economics, CC; Ph.D., Cornell
Agriculturaldevelopmentand irrigationmanagementin Asia

Edmund M. Tavernier, Associate Professor of Agricultural Economics, CC;
Ph.D., Minnesota
Agricultural policy;trade

DaymonW. Thatch, Professor of Agricultural Economics, CC; Ph.D., Maryland
Economictheory;transportationeconomics;computerapplications

Associate Members of the Graduate Faculty

Anthony Artuso, Assistant Professor of Agricultural Economics, CC;
Ph.D.,Cornell
Biodiversity; pharmaceutical economics; natural resources

Sanjib Bhuyan, Assistant Professor of Agricultural Economics, CC;
Ph.D., Connecticut
Economicsoffood industry; food marketing; cooperatives

Ferdaus Hossain, Assistant Professor of Agricultural Economics, CC;
Ph.D., lowa State
Agricultural finance; international trade; applied demand analysis

Programs

The objective of the graduate program in agricultural economics
is to develop the ability of students to apply economic theory and
methods to significant problems facing society, with emphasis in the
areas of natural resources and the environment, food distribution
and processing, and international agricultural development.

The program offers the Master of Science degree. Two options
are available: 24 credits of course work and the successful
completion of a research thesis (for which 6 credits are granted);
or 30 credits of course work and the submission of an acceptable
3-credit research paper. A full-time student normally takes two
years to complete the program. Teaching and research assistant-
ships that include tuition remission are available for a limited
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number of full-time students. To the extent that space is available,
full-time students are assigned office space in the Cook Office
Building, which houses the Department of Agricultural Economics.

All students are required to take introductory econometrics
in their first term (unless taken prior to entering the program).

The remaining core course requirements consist of three graduate
courses: microeconomic theory, research methods, and applied
econometrics. A comprehensive examination must be passed after
completing the required core courses. In addition, at least two other
courses in agricultural economics must be taken. Selected courses
may be taken from other programs including anthropology,
computer science, economics, environmental sciences, geography,
political science, psychology, sociology, statistics, and urban
planning and policy development. There are no language or
residency requirements for the degree.

A dual master’s degree program is available with the graduate
programs in urban planning and policy development, leading to
a Master of Science degree in agricultural economics and either
a Master of Science in urban planning and policy development
or a Master of City and Regional Planning. Students are accepted
independently into both graduate programs after separate
application to each. Students must meet the requirements of both
programs; however, with proper course selection, 9 credits of
course work from each program may be applied to the other degree.

Applicants to the graduate program in agricultural economics
normally are accepted for matriculation only in the fall term of
each year. Applicants must submit scores of the general test of the
Graduate Record Examination, three letters of recommendation,
and a statement of personal objectives. Foreign applicants whose
native language is not English also must take the Test of English
as a Foreign Language (TOEFL), and should score at a level of
approximately 600 or better. For applicants wishing to receive full
consideration for financial aid, the application and all supporting
credentials should be received by the Office of Graduate Admissions
by March 1.

Individuals interested in the program, but who have a limited
undergraduate background in economics or agricultural econom-
ics, should complete the following courses prior to applying to the
program: an undergraduate course in intermediate microeconomic
theory and one in intermediate macroeconomic theory; calculus
(minimum of one, but preferably two terms); and introductory
statistics. In a few cases, outstanding students who lack these courses
may be admitted on a conditional basis, subject to successful com-
pletion of the specified courses. Credits from these courses may not
be used to fulfill the requirements of the master’s degree. Financial
aid is not available to entering students admitted on a conditional
basis, although such students may subsequently apply for aid upon
completion of the conditions imposed at the time of admission.

Further details concerning the program can be found in a bro-
chureentitled Graduate Programin Agricultural Economics, whichis
available upon request from the office of the graduate director.

Graduate Courses

16:030:502. (F) INTERNATIONAL AGRICULTURAL DEVELOPMENT (3)
Pray

The role of agriculture in economic development of low-income

nations. Analysis of induced technical and institutional

innovations, human capital investments, and public policies

to promote development.

16:030:503. (F) RESEARCH METHODS (3)

Pray
The scientific method and applied research in economics. Planning
of research, including problem definition and preparation of research
proposals. Overview of commonly used analytical techniques.

16:030:504. (S) MARKETING AND FOOD SYSTEMS (3)

Bhuyan
Trends and issues in a consumer-driven food system; changing
organization and structure of food markets; analysis of food
consumption, prices, and expenditures.



16:030:505. (F) MICROECONOMIC THEORY WITH APPLICATIONS (3)
Hughes

Theories of consumption, production, markets, economic welfare,

and efficiency, with empirical applications.

16:030:506. (S) APPLIED ECONOMETRICS (3)

Adelaja
Applications of econometrics to agricultural demand and price-
related problems. Specification, estimation, and verification of
single equation and simultaneous equation models. Topics include
multicollinearity, autocorrelation, heteroschedasticity, dummy
variables, analysis of variance, time series analysis and forecasting,
and specification error.

16:030:507,508. (F,S) AGRICULTURAL ECONOMICS WORKSHOP
(1.5,1.5)

Critical evaluation of the current research of faculty, graduate

students, and invited scholars.

16:030:509. (S) ENVIRONMENTAL AND RESOURCE ECONOMICS (3)
Parks

Externalities, public goods, and causes of environmental problems.

Efficiency and welfare aspects of environmental policies. Common

property resource problems and optimum extraction rates for

renewable and nonrenewable resources.

16:030:511,512. (F,S) CONTEMPORARY TOPICS IN AGRICULTURAL
EcoNoMmics (3,3)
Bhuyan
Economic theory as it relates to problems in agriculture, environ-
mental and resource economics.

16:030:620. INDEPENDENT STUDY IN AGRICULTURAL
EcoNoMmics (3)

16:030:701,702. RESEARCH IN AGRICULTURAL ECONOMICS
(BA,BA)
Research topic approved by graduate committee.

AGRICULTURAL ENGINEERING
(See Bioresource Engineering 127)

ALCOHOL STUDIES 047

Program Offered: Certificatein Alcohol Studies

Director of the Certificate Program: Professor ErichW. Labouvie,
Center of Alcohol Studies, Smithers Hall, Busch Campus
(732/445-2518)

Participating Faculty

The following members and associate members of the graduate
faculty, identified more fully under the subject headings indicated,
are among those who participate in the certificate program in
alcohol studies:

MarshaBates, Psychology
BrennaBry, Psychology

Elizabeth Epstein, Psychology
ValerieJohnson, Sociology
ErichW. Labouvie, Psychology
James Langenbucher, Psychology
Barbara$S. McCrady, Psychology
RobertPandina, Psychology
ReginaPietruszko, Biochemistry
LarissaPohorecky, Pharmacology
Arthur Tomie, Psychology
Helene Raskin White, Sociology

Certificate Program

Students with a special interest in any aspect of alcohol studies may
pursue a special concentration in alcohol studies in the course of
their regular program of studies toward an advanced degree. Those
who fulfill the requirements are awarded a certificate in alcohol
studies upon completion of their degree. The requirements for the
certificate, many of which may be used to satisfy the student’s
graduate degree requirements, are:

1. Fifteen credits of course work in alcohol studies passed with
a minimum grade average of B, of which 9 credits must be
earned from the course offerings described below. The remaining
6 credits may also be distributed among approved courses
within the student’s or another discipline.

2. For students in graduate programs with a clinical component,
e.g., clinical psychology, some applied clinical experience with
alcoholic and alcohol-abusing clients is expected. To fulfill this
requirement, students must have the equivalent of two terms
of a one-day-per-week practicum in an alcoholism treatment set-
ting. This is equivalent to 6 N credits, 3 of which may be applied
to the above 9-credit course requirement. Nonclinical practica,
e.g., criminal justice, are available to interested students in other
disciplines through special arrangement, but are not required.

3. Satisfactory completion of a research or scholarly project in the
field of alcohol studies, including, but not limited to, the master’s
thesis or doctoral dissertation.

4. Approval by the director of the certificate program and by
the director of the student’s graduate degree program. Only
students matriculated in a degree program may participate in
the certificate program, although others may take courses with
permission of course instructors. Further information is available
from the director.

Graduate Courses

16:047:501. FOUNDATIONS IN ALCOHOL STUDIES: BIOLOGY,
PSYCHOLOGY, AND SOCIOLOGY (3)
Bates, White
Provides a review of the essential information about alcohol’s acute
and chronic effects on biology and behavior and the sociology of its
use and misuse.

16:047:502,503. INDEPENDENT STUDY OF ALCOHOL-RELATED
ISSUES (3,3)

Opportunity to pursue an area of interest concerning alcohol use

and abuse under the supervision and guidance of a faculty member.

16:047:601,602. PRACTICUM: CLINICAL TREATMENT OF
ALCOHOLIC PATIENTS (N-BA, N-BA)
Prerequisite: Previousexperienceindirect patientcare. Required for studentsin
degree programsthatprovidespecifictrainingincounselingor psychotherapy,
suchasclinical psychology (Ph.D.orPsy.D.),counseling psychology, social work,
or psychiatricnursing.

16:830:565. PREVENTION OF ALCOHOL ABUSE AND

ALCOHOLISM (3)
History, philosophy, and research evidence concerning the impact
of education and public policy measures on the prevention of
alcohol abuse and other forms of drug abuse.

16:830:566. ASSESSMENT AND TREATMENT OF ALCOHOL ABUSE
AND ALCOHOLISM (3)
McCrady. Offeredinalternateyears.
Review of theoretical models, research, and clinical techniques
related to the assessment, diagnosis, and treatment of alcohol abuse
and alcoholism, with discussion of ongoing clinical cases carried
by students.
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ANIMAL SCIENCES 067

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor Henry John-Adler,
Bartlett Hall, Cook Campus (732/932-3229)

Members of the Graduate Faculty

JuanP. Advis, Professor of Animal Sciences, CC; Ph.D., Southwestern Medical
School (Dallas); D.V.M., Austral (Chile)
Neuroendocrinecontrol of reproductioninfarmanimals

Carol A.Bagnell, Associate Professor of Animal Sciences, CC; Ph.D.,
Medical Collegeof Georgia
Controlof reproductive tissue growth; corpus luteumfunction

Wendie S. Cohick, Assistant Professor of Animal Sciences, CC; Ph.D., Cornell
Mammary glandbiology;endocrine regulationof cellgrowth

Julie M. Fagan, Associate Professor of Animal Sciences, CC; Ph.D., Arizona
Proteases; mechanismsof protein breakdown inmammaliancells; muscle growth

Harold Hafs, Visiting Professor of Animal Sciences, CC; Ph.D., Cornell
Physiologyandendocrinology of reproduction; estroussynchronization,
postpartumanestum,and puberty incattle

Barry W. Jesse, Associate Professor of Animal Sciences, CC; Ph.D., Michigan State
Ruminantnutritional biochemistry; molecular biology

HenryB.John-Alder, Associate Professor of Animal Sciences, CC; Ph.D.,
California(lrvine)
Comparativeandbehavioral physiologyandendocrinology;endocrinecontrol of
exerciseperformance

LarryS. Katz, Associate Professor of Animal Sciences, CC; Ph.D.,
California(Davis)
Endocrineregulationofreproductive behaviorand wildlifecontraception;
inhibitorsofreproductive behaviorinhealthanddisease

GordonJ. MacDonald, Professor of Anatomy, UMDNJ-RWIMS; Ph.D., Rutgers
Anterior pituitary, placenta, uterine, ovarian relationships

SashaMalamed, Professor of Anatomy, UMDNJ-RWIMS; Ph.D., Columbia
Adrenocortical cell structure and function;somatotrophsecretions

Karyn Malinowski, Professor of Equine Physiology, CC; Ph.D.,Rutgers;
V.M.D.,Pennsylvania
Equineendocrinologyand physiology

Kenneth H. McKeever, Associate Professor of Animal Sciences, CC;Ph.D., Arizona
Equineexercise physiology; comparative cardiovascularandrenal physiology

Sarah L. Ralston, Associate Professor of Equine Physiology, CC; Ph.D.,
V.M.D.,Pennsylvania
Equine nutritionand behavior; effectsof age on glucose, insulin,and
mineralmetabolism

Dipak K. Sarkar, Chairand Professor of Animal Sciences, D.Phil., Oxford
Cellularand molecular neuroendocrinology

PatriciaA. Schoknecht, Assistant Professor of Animal Sciences, CC; Ph.D., Cornell
Nutritional physiology inswine; neonatal growth

Michael V.K.Sukhdeo, Associate Professor of Parasitology, CC; Ph.D., McGill
Vertebrate parasitology

Malcolm Watford, Associate Professor of Nutrition, CC; D.Phil., Oxford
Regulationofglutamine metabolism

Jeffrey White, Adjunct Associate Professor of Animal Sciences, Ph.D., SUNY
(StonyBrook)
Neuroendocrine control of growthand metabolism; drugdiscovery

Michael Westendorf, Assistant Professor of Animal Sciences, CC; Ph.D., Kentucky
Ruminantnutrition; by-productutilization; waste management

JamesE. Wohlt, Professor of Animal Sciences, CC; Ph.D., lllinois
Nutritional requirementsand managementpracticesfor livestock

EdwardJ. Zambraski, Professor of Physiology, CC/FAS-NB; Ph.D., lowa
Renalandexercise physiology

Programs

The graduate program in animal sciences offers M.S. and Ph.D.
degrees as part of the large and interactive community of biological
scientists at Rutgers and the Robert Wood Johnson Medical School
of the University of Medicine and Dentistry of New Jersey. In
addition to faculty from these universities, other members of the
program come from research divisions of local pharmaceutical

and agricultural industries. Major areas of research include: animal
nutrition; by-product utilization; endocrinology of growth, lactation,
and reproduction; equine science; exercise physiology; neuro-
endocrinology; and behavior.

Applicants are expected to have a strong background in bio-
logical sciences, including courses in general and organic chemistry
and mathematics through calculus. The Graduate Record Exami-
nation (GRE) must be taken, including the subject test in biology.
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All students in the program must demonstrate competence in
physiology, molecular biology and biochemistry, animal science,
and statistics. There are no language or residency requirements.

The M.S. degree requires 30 credits, including at least 12 credits
of course work and 6 credits of research. A research thesis must be
completed for this degree.

The Ph.D. degree requires 72 credits, including at least
24 credits of course work and 24 credits of research. Students
must pass a comprehensive qualifying examination and complete
a research dissertation.

Graduate Courses

16:067:501. CURRENT PRINCIPLES IN ANIMAL SCIENCES (3)
Current research and new technologies in the animal sciences.
Use of animals in research, management and feeding of domestic
animals, nutrition, control of pathogens, animal immunology,
physiology, biotechnology, and animal welfare.

16:067:502. PHYSIOLOGY OF REPRODUCTION (3)

Advis. Prerequisites: Organicchemistry, vertebrate physiology.
Reproductive physiology of the higher vertebrates. The estrous,
menstrual, and ovulation cycles, pregnancy, and parturition and
lactation. Emphasis on growth areas in the field of reproductive
physiology research.

16:067:507. RUMINANT NUTRITION (4)
Wohlt. Lec.3hrs., lab. 3hrs. Prerequisite: Anintroductory coursein
biochemistry ornutrition.
Nutritional adequacy of feedstuffs as related to nutrient require-
ments and utilization, and metabolism in the ruminant animal
for product development. Experimental designs in ruminal
nutrition, anatomy and physiology of the digestive tract, rumen
fermentation, water lipid, carbohydrates and protein metabolism,
appetite, palatability, and control of feed intake.

16:067:508. EQUINE EXERCISE PHYSIOLOGY (3)

McKeever. Prerequisites: Anintroductory coursein physiology.
Physiological and environmental factors associated with exercise
in the horse.

16:067:603,604. SPECIAL PROBLEMS IN ANIMAL SCIENCE (BA,BA)

16:067:611. TorPIiCS IN DOMESTIC ANIMAL NUTRITION (2)
Schoknecht

Nutrient intake and metabolism and the partitioning of nutrients

in pregnancy, lactation, and growth. Basic mechanisms and

applications to production species.

16:067:612. RECENT ADVANCES IN ANIMAL REPRODUCTION (2)
Advis

Survey and analysis of current literature pertaining to reproduction

in domestic animals.

16:067:613. TOPICS IN ANIMAL GROWTH (2)
Growth in farm animals considered from a mathematical,
biochemical, nutritional, and endocrinologic basis.

16:067:614. CURRENT TOPICS IN METABOLIC REGULATION (2)
Jesse. Prerequisites: Biochemistry andacourseinanimal or poultry science.
Consideration of metabolic regulation discussed in reference to
domestic livestock from a biochemical and molecular biological
viewpoint. Discussions based on presentations by students and
instructor using examples from the current literature.

16:067:615. ToPICS IN ANIMAL BEHAVIOR (2)

Sukhdeo
Behavior of animals considered from endocrinological,
evolutionary, and nutritional bases.

16:067:693,694. SEMINAR IN ANIMAL SCIENCE (1,1)
16:067:701,702. RESEARCH IN ANIMAL SCIENCE (BA,BA)



ANTHROPOLOGY 070

Degree Programs Offered: Master of Arts, Doctor of Philosophy
Director of Graduate Program: Professor Michael Moffatt,
Adams Building, Douglass Campus (732/932-9887)

Members of the Graduate Faculty

MyronJ. Aronoff, Professor of Political Science, FAS-NB; Ph.D., Manchester
Politicalanthropology, complexsocieties; Israel, Middle East

RobertJ. Blumenschine, Professor of Anthropology, FAS-NB; Ph.D.,
California(Berkeley)
Oldworldprehistory,zooarchaeology, hominidecology,andsocial
organization; Africa

Susan M. Cachel, Associate Professor of Anthropology, FAS-NB; Ph.D.,Chicago
Physicalanthropology, primateevolution, morphology

SheilaC. Cosminsky, Associate Professor of Sociology and Anthropology,
FAS-C;Ph.D.,Brandeis
Culturaland medical anthropology, ethnicrelations; Mesoamerica, Africa

Lee Cronk, Associate Professor of Anthropology, FAS-NB; Ph.D., Northwestern
Humanbehavioral ecology and humanevolutionary ecology; Africaand Caribbean

Craig S. Feibel, Assistant Professor of Anthropology, FAS-NB; Ph.D., Utah
Environmentandecology inhumanevolution; riftvalley sedimentation

RobinFox, University Professor, FAS-NB; Ph.D., London
Kinshipand marriage, evolution ofbehavior; North America,
NorthwesternEurope

PeterJ. Guarnaccia, Associate Professor of Human Ecology, CC;
Ph.D., Connecticut
Medical anthropology, nutritionalanthropology, Hispanicsinthe U.S., cross-
cultural psychiatry,anthropology and epidemiology; Mexico

JohnW.K. Harris, Chairpersonand Professor of Anthropology, FAS-NB; Ph.D.,
California(Berkeley)
Paleoanthropology,oldworld prehistory, lithicanalysis, method and theory; Africa

Angelique Haugerud, Associate Professor of Anthropology, FAS-NB; Ph.D.,
Northwestern
Economicand politicalanthropology; agrarianecology; land tenure; social change
anddevelopment; Africa

Dorothy L. Hodgson, Assistant Professor of Anthropology, FAS-NB; Ph.D.,
Michigan (AnnArbor)
Gender, ethnicity, development, history, culture, and power; East Africa

Walton R.Johnson, Associate Professor of Africana Studies, FAS-NB;
Ph.D.,London
Culturalanthropology, racerelations, religion; Southern Africa

UliH. Linke, Associate Professor of Anthropology, FAS-NB; Ph.D.,
California(Berkeley)
Culturalanthropology;body politics; gender and difference; memory, history,
andviolence; Europeansocieties (Germany)

BonnieJ. McCay, Professor of Anthropology and Ecology, CC; Ph.D., Columbia
Ecologicalandeconomicanthropology; fisheries,common property;
North Atlantic

Michael Moffatt, Professor of Anthropology, FAS-NB; Ph.D., Chicago
Religion; diasporic Hinduism;ethnographic practice; South Asia; caste

GeorgeE.B.Morren, Jr., Professor of Human Ecology, CC; Ph.D., Columbia
Humanecology, evolutionary theory,environment; Oceania, United States

Ryne Palombit, Assistant Professor of Anthropology, FAS-NB; Ph.D.,
California(Davis)
Evolutionandecology of primatesocial behavior, male-femalerelationships,
gibbons, baboons, sakiandtitimonkeys

LouisaSchein, Assistant Professor of Anthropology, FAS-NB; Ph.D.,
California(Berkeley)
Cultural politics, ethnicity, gender, transnational issues; China

Carmel Schrire, Professor of Anthropology, FAS-NB; Ph.D., Australian National
Prehistory, historical archaeology, humanecology, hunter-gatherers; Australia,
Southern Africa

Warren Shapiro, Professor of Anthropology, FAS-NB; Ph.D., Australian National
Social classification, symbols, history of anthropology; Australia, Lowland
South America

Nobuo Shimahara, Professor of Education, GSE; Ed.D., Boston
Japaneseeducational development,industrializationand culture

JanetSiskind, Associate Professor of Anthropology, FAS-N; Ph.D., Columbia
Economicanthropology, women, personality; Lowland South America, Africa

H. Dieter Steklis, Professor of Anthropology, FAS-NB; Ph.D., California (Berkeley)
Primatology, mountaingorillaconservation, biology ofbehavior; central-
EastAfrica

Heather Strange, Professor Emeritaof Anthropology, FAS-NB; Ph.D., New York
Culturalanthropology, cultureandaging, women’sstudies,and gender issues;
SoutheastAsia

Lionel Tiger, Charles Darwin Professor of Anthropology, FAS-NB; Ph.D.,London
Political structures, sexroles, ethology, kibbutzim; Israel

Robert Trivers, Professor of Anthropology and Biological Sciences, FAS-NB;
Ph.D.,Harvard
Principlesunderlyingsocial evolution, evolutionary genetics

Andrew P.Vayda, Professor of Anthropology and Ecology, CC; Ph.D., Columbia
Humanecology, methodology and explanation,ecologicalandevolutionary theory;
Southeast Asia, New Guinea, Polynesia

Associate Members of the Graduate Faculty

MyraBluebond-Langner, Professor of Anthropology, FAS-C; Ph.D., lllinois
Death, dying, bereavement, chronicillness: childrenand families

Anne-Marie Cantwell, Associate Professor of Anthropology, FAS-N;
Ph.D.,New York
North Americanarchaeology, prehistorictradeand ideology;complexsocieties

R.BrianFerguson, Professor of Anthropology, FAS-N, Ph.D., Columbia
War, policing, contemporary “ethnic conflict,” state-tribe interaction, historical
ecology; Lowland South America, PuertoRico

AlexHinton, Assistant Professor of Anthropology, FAS-N; Ph.D.,Emory
Violence, genocide, globalization,emotion, and identity; Cambodia; Southeast Asia

Chuin-fang YU, Professor of Religion, FAS-NB; Ph.D., Columbia
Cultureandreligion,Buddhism; China

Programs

Requirements for the Ph.D. program include 48 approved course
credits and 24 research credits. Within the 48 credits, all students
must take the introductory 16:070:501 Proseminar in Anthro-
pology. Students in the human evolutionary studies track must
take 01:960:401 Basic Statistics for Research or an equivalent,
and 16:070:508 Evolutionary Theory and Processes. Students

in the cultural track must take 16:070:505 History of Anthro-
pological Theory and 16:070:506 Research Methods in Social and
Cultural Anthropology.

All second-year students are expected to present a scholarly
paper at a day-long retreat. Ph.D. students also are expected to
prepare three “field statements,” textual summaries, and extensive
bibliographies of three areas of research broader than, but related
to, their intended topic of dissertation research. After completion
of their 48 credits of course work and their field statements, stu-
dents prepare a dissertation research proposal and must pass an
oral proposal defense on it. When the dissertation is completed,
it is evaluated in an oral dissertation defense.

Students who enter in the Ph.D. program may earn an M.A.
along the way by applying for one after completion of at least
30 credits and completion of the three field statements. Students
who enter in the master’s program are expected to take the same
required courses listed above for the Ph.D. program, and may
either complete a written comprehensive exam after 30 credits, or
write a 6-credit master’s thesis (with an oral exam) after 24 credits
of course work. Students who entered in the master’s program may
then apply to enter the Ph.D. program. A Master of Philosophy
degree also is available to students on their way to a Ph.D., but not
as a terminal degree.

Students are urged to complete their Ph.D. in five years. While
there is no formal fieldwork requirement, most students in both
evolutionary and cultural anthropology find fieldwork necessary
for a doctoral degree. These is no specific language requirement,
but students are expected to acquire such languages as will be
necessary for successful completion of their research (e.g., contact
languages and others they may need for fieldwork and library
research). There is no residency requirement.

Selected courses may be taken in other programs, such as
geological sciences, history, political science, psychology, sociology,
urban planning, ecology, nutrition, and computer science.

Graduate Courses

16:070:501. PROSEMINAR IN ANTHROPOLOGY | (3)
Presentations in areas of current faculty research.

16:070:502. PROSEMINAR IN ANTHROPOLOGY Il (3)

Basic overview of the central concepts, theories, resources, and
methods fundamental to cultural anthropology, human ecology,
physical anthropology, and archaeology.

16:070:503. SOCIAL/CULTURAL ANTHROPOLOGY (3)

Social anthropology past and present; kinds of explanation, ethno-
science, methods and fieldwork, new directions, process, transaction
and symbolic interaction, modern role theory, and networks.
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16:070:504. SoCIAL ORGANIZATION (3)

Examination of problems in social structure and organization with
special reference to descent and alliance theory, kinship semantics
and formal analysis, and evolution of social systems.

16:070:505. HISTORY OF ANTHROPOLOGICAL THEORY (3)
Origin and development of anthropology; surveying the central
ideas of major figures from the seventeenth century to the present.

16:070:506. RESEARCH METHODS IN SOCIAL/CULTURAL
ANTHROPOLOGY (3)

Survey and critical evaluation of methods in current anthropology,

using original research as data.

16:070:508. EVOLUTIONARY THEORY AND PROCESSES (3)
Natural selection, adaptation, evolutionary genetics, speciation,
extinction, adaptive radiation, and macroevolution with special
emphasis on human and nonhuman primate evolution.

16:070:509. KINSHIP IN NATURE AND CULTURE (3)

Examination of the anthropological orthodoxy that kinship systems
are a property of culture and hence of human society; systematic
examination of the role of kinship in the lives of other species,
particularly the higher primates. The adaptational significance

of human innovations.

16:070:510. SOCIAL IMPLICATIONS OF GENDER DIFFERENCES (3)
Consideration of the results of the interaction between the bio-
logical fact of gender differences and the varieties of cultural
response to and interpretation of these differences.

16:070:511. ANTHROPOLOGY OF GENDER (3)

Uses recent ethnographic and ethnological studies of women

to appraise such anthropological assumptions as the homogeneity
of simple societies, the harmony and stability of large or small
societies, the primacy of the family, and the validity of ethno-
graphic data.

16:070:512. COGNITIVE ANTHROPOLOGY (3)
Theoretical and methodological issues in the study of culture
and cognition.

16:070:513. LANGUAGE DEVELOPMENT (3)

Animal communication; theories of the origin of language;
biological basis of language. Cross-cultural comparison of language
development in children and language universals.

16:070:514. LANGUAGE IN CULTURE AND SOCIETY (3)

Cultural implications of language and its use. Relations between
language and culture, language and cognition, language and
social group.

16:070:516. SEXUALITY IN A CROSS-CULTURAL PERSPECTIVE (3)
Ethnographic issues in study of sexuality; major approaches;
construction of sexuality, eroticism, and gender in wide range

of cultures; relation of erotic culture to wider social order, history.

16:070:517. PSYCHOLOGICAL ANTHROPOLOGY (3)
The study of interrelations among personality and culture and
social structure. Emphasis on the comparative perspective.

16:070:518. CORPORATE AND PERSONAL VIOLENCE (3)
Analysis of aggression and violence as features of individual
and group behavior. Biological, evolutionary, sociological, and
philosophical approaches.

16:070:519. PoLITICAL ORGANIZATION (3)

Explorations of political organization of human societies at all
stages of sociocultural development, beginning with hunter-
gatherers and concluding with modern industrial state systems.
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16:070:520. ANALYSIS OF STATE SYSTEMS (3)

The anthropological approach to the analysis of nation-states with
special reference to boundary mechanisms, value systems, and the
political control of everyday activities.

16:070:521. ANTHROPOLOGY OF INDUSTRIAL SOCIETY (3)
Effects of the industrial system on kinship behavior, socialization
of the young, the use of time, ethnicity and kinship interests, and
“alienation.” Limited, focused research project by the student.

16:070:522. ANTHROPOLOGY OF RELIGION (3)

Religion in the known cultures of the world, with special attention
to ritual and myth. Detailed examination of particular ethnographic
sources. The link between religious universals and theories of
human nature.

16:070:523. CULTURE AND AGING (3)
Human aging in life course perspective. Focus on cross-cultural
and intracultural diversity.

16:070:524,525. WORLD ETHNOGRAPHIC AREAS I,I1 (3,3)

Study of selected ethnographic areas such as Africa, Southeast Asia,
India, or North America; cross-cultural analysis within an area.
General theoretical and methodological issues as well as those
unique to the particular area.

16:070:527. (F) THE ETHNOLOGY OF INEQUALITY: RACE, CLASS,
AND ETHNICITY (3)
Siskind
Survey of anthropological literature on the relationships among race,
class, and ethnicity. Ethnographic methods and the comparative
approach to the study of hegemony, resistance, and conflict among
groups defined as “racial” or “ethnic.”

16:070:528. EXPLANATION IN ANTHROPOLOGY (3)

Vayda
Analysis of modes of explanation used in anthropological studies,
with consideration of such issues as holism versus individualism;
essentialism versus nominalism; action explanations and other
explanations; generalization and particularism; and the problem
of other cultures and other periods.

16:070:530. PROBLEMS IN SOCIAL ANTHROPOLOGY (3)

For graduate students wishing to pursue advanced work supple-
mentary to that provided in formal courses. Program of reading
and conferences arranged by professor in charge.

16:070:531. PROBLEMS IN COMPARATIVE ANALYSIS (3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and em-
pirical work arranged in consultation with the professor in charge.

16:070:532. PROBLEMS IN ETHNOGRAPHY (3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and em-
pirical work arranged in consultation with the professor in charge.

16:070:543. ECOLOGICAL ANTHROPOLOGY (3)
The ecological approach in anthropology. Consideration of theory,
method, and data analysis in ecological studies.

16:070:544. HUMAN ECOLOGY AND MODERN PROBLEMS (3)
Methods for the analysis of current socioeconomic, health, and
environmental problems involving interactions between people
and their environment.

16:070:545. ANTHROPOLOGY OF DEVELOPMENT (3)

Economic development and social change in third-world and
advanced industrial societies. Theories of social change applied
to areas such as education, urban planning, and social welfare.



16:070:546. MEDICAL ANTHROPOLOGY (3)

Examination of sociocultural factors influencing health and illness
and the impact of social and cultural change on disease patterns
and health-care systems. Includes ethnographic studies of systems
of illness causation, prevention, diagnosis, and treatment.

16:070:547. PARTICIPATORY PLANNING IN APPLIED
ANTHROPOLOGY (3)

Role of applied anthropologist in facilitating broad public

participation in development projects and other kinds of change

initiatives; ethics and professional practice.

16:070:550. ECONOMIC ANTHROPOLOGY (3)
Survey of theories and methods in economic anthropology.

16:070:551. MARITIME ANTHROPOLOGY (3)

Prerequisite: Courseinanthropological theory.
An advanced course in sociocultural, economic, and ecological
anthropology focused on the study of fishing and other maritime
communities and problems concerning human relationships to
natural resources.

16:070:552. SEMINAR IN ECOLOGICAL ANTHROPOLOGY (3)
Interrelations of ecological and socioeconomic changes as an
interdisciplinary problem area.

16:070:553. PROBLEMS IN HUMAN ECOLOGY 1 (3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and
laboratory work arranged in consultation with the professor

in charge.

16:070:554. PROBLEMS IN HUMAN ECOLOGY Il (3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and
laboratory work arranged in consultation with the professor

in charge.

16:070:558. EVOLUTION OF THE HOMINIDAE (3)

The fossil Old World higher primates; the Miocene fossil apes;
problems of when, where, and why hominids first appeared;

the australopithecines of Plio/Pleistocene Africa; early genus
Homo; Homo erectus; Neanderthals; the appearance of anatomically
modern man,; Paleolithic cultures.

16:070:559. EVOLUTION OF BEHAVIOR (3)

Consideration of human and primate behavior from an evolution-
ary perspective. Topics include aggression, territorial behavior,
sexuality and mating systems, socialization, and sex roles in
primate society.

16:070:560. NATURAL SELECTION AND SOCIAL THEORY (3)
Recent papers on key topics in social evolution, such as female
choice, symmetry, parasites, virulence, kinship, homosexuality,
reciprocal altruism, and self-deception. Special emphasis on
human data.

16:070:563. THE BIOLOGY OF SOCIAL BONDS (3)

The dynamics of basic social bonds, such as the mother-child bond,
the mating bond, the bond between older and younger males, and
the sibling bond, analyzed in terms of their evolution and of their
significance for micro and macro social structures.

16:070:564. PROBLEMS IN THE BIOLOGY OF SOCIAL RELATIONS (3)
The place of biology in the social sciences, relevance of the com-
parative sociology of animal societies; the phylogeny of behavior;
special problems of aggression, territory, sexual and parental
relationships, and language.

16:070:566. HUMAN OSTEOLOGY (3)

Lec.2hrs., lablhr.
Examination of primate morphology, with special emphasis on the
evolution of human morphological adaptations.

16:070:567. HUMAN VARIATION (3)

Variation in body size, shape. Structural morphology, pigmentation,
and biochemistry among living humans; climatic adaptation, disease,
and human evolution; population origins through migration or
local continuity through evolutionary time.

16:070:568. PRIMATE ECOLOGY AND SOCIAL BEHAVIOR (3)

The behavior of the nonhuman primates, emphasizing the relation-
ship between ecology and social organization; the structure of
social groups; and the development of behavior.

16:070:570. HOMINID TAXONOMY AND SYSTEMATICS (3)
Implications of the existence of sympatric species; limits to similarity
imposed by the coexistence of competing species; controversies
surrounding the establishment of taxa; phylogenetic reconstructions.

16:070:571. PRIMATE EVOLUTION AND RADIATIONS (3)
Exploration of primate history in terms of evolutionary radiations.
Emphasis on entrance to and radiation within new adaptive zones
and the change of these zones through time, using morphological
and paleoecological information.

16:070:572. BIOLOGY OF HUMAN BEHAVIOR (3)

Current uses and philosophical-historical bases of biological
explanations of human behavior in social sciences. Role of animal
behavior, cross-cultural, and genetic-neuro-hormonal data in the
analysis of human social behavior.

16:070:573. PROBLEMS IN BIOLOGICAL ANTHROPOLOGY (3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and labo-
ratory work arranged in consultation with the professor in charge.

16:070:578. OLD WORLD PREHISTORY (3)

Key data and current interpretive models concerning the archae-
ology of hominid adaptations from earliest times through the
Neolithic in the Old World.

16:070:579. NEW WORLD PREHISTORY (3)

Key data and current interpretive models concerning the form,
stability, and change of cultures throughout the pre-Columbian
New World.

16:070:580. RESEARCH METHODS AND THEORY IN

ARCHAEOLOGY (3)
Conceptual basis and assumptions used in the formulation
of research designs and the interpretation of research results;
examination of fieldwork problems and techniques, with emphasis
on the problems of observation, use of documentary sources,
surveying and excavation, and use of quantitative data.

16:070:581. HISTORICAL DEVELOPMENT OF ARCHAEOLOGY (3)
Origins of classical and Near Eastern archaeology in Greek and
Roman philosophy, and developments from the revival of classical
learning in the Renaissance. Development of prehistoric archaeology
and New World archaeology as a subfield of general anthropology.

16:070:582. PALEOECOLOGY AND ARCHAEOLOGY (3)

Methods of environmental reconstruction. Emphasis on the
evolution of subsistence economies, with special attention to the
origins of animal and plant domestication.

16:070:583. ORIGINS OF AGRICULTURE (3)

Archaeological, zoological, botanical, geographical, and ethno-
graphic data relating to ancient and modern hunter-gatherers
and farmers are used to compare and contrast their demography,
material culture, and economy, so that the origins of settled life
can be seen.

16:070:584. THE BUILT ENVIRONMENT (3)

Prerequisite: Oneyear of graduatework inanthropology.
Anthropological principles applied to the planning process in
contemporary society. Emphasis on political, environmental,
technological, and biological planned change.
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16:070:585,586. PROBLEMS IN ARCHAEOLOGY (3,3)

For graduate students wishing to pursue advanced work in areas
not provided for in formal courses. Conferences, reading, and labo-
ratory work arranged in consultation with the professor in charge.

16:070:587. FIELD STUDY IN ARCHAEOLOGY (3)
Minimum ofsixtotenweeksatfield location. Course may be repeated with
permissionof programdirector.
Supervised participation in fieldwork with instruction in excavation
methods and practices. Personnel and field project location vary
from year to year.
Fees: Tuition, transportation to site, room, and board.

16:070:602. SEMINAR IN SOCIAL THEORY (3)
Prerequisites: 18 creditsingraduate social science courses or permission
ofinstructor.

The intellectual history and philosophy of social science; exploration

of the origins of the social and behavioral sciences in the western

humanistic tradition.

16:070:626. VISUAL ANTHROPOLOGY (3)

Study, use, and production of anthropological and ethnographic
photographs, films, and videos for research and communication;
study of human behavior through visual media.

16:070:701,702. RESEARCH IN ANTHROPOLOGY (BA,BA)

ART HISTORY 082

Degree Programs Offered: Master of Arts, Doctor of Philosophy
Certificate Program Offered: Certificatein Museum Studies
Director of Graduate Program: Professor Catherine Puglisi,
212 Voorhees Hall, College Avenue Campus
(732/932-7819, ext. 16)

Members of the Graduate Faculty

Matthew Baigell, Professor of Art History, FAS-NB; Ph.D., Pennsylvania
Americanart

OlgaBerendsen, Associate Professor Emeritaof Art History, FAS-NB;
Ph.D.,New York
Baroque

Sarah Brett-Smith, Associate Professor of Art History, FAS-NB; Ph.D., Yale
African

Martin Eidelberg, Professor of ArtHistory, FAS-NB; Ph.D., Princeton
Baroqueand rococo; moderndecorativearts

RonaGoffen, Professor of ArtHistory, FAS-NB; Ph.D., Columbia
ItalianRenaissance

Archer St. Clair Harvey, Associate Professor of Art History, FAS-NB;
Ph.D.,Princeton
Early Christianand Byzantine

AngelaHoward, Associate Professor of ArtHistory, FAS-NB; Ph.D., New York
EastAsian

JohnF.Kenfield 11, Associate Professor of Art History, FAS-NB; Ph.D., Princeton
GreekandRoman

Tod A. Marder, Professor of Art History, FAS-NB; Ph.D., Columbia
Renaissance;baroque

Joan M. Marter, Professor of Art History, FAS-NB; Ph.D., Delaware
Modernart; twentieth-century art; gender studies; curatorial studies

Sarah E. Blake McHam, Professor of Art History, FAS-NB; Ph.D., New York
ItalianRenaissance

Elizabeth Parker McLachlan, Associate Professor of Art History, FAS-NB; Ph.D.,
Courtauld Institute (London)
Medieval

CatherineR. Puglisi, Associate Professor of Art History, FAS-NB;
Ph.D.,New York
Baroque

JocelynP.Small, Professor of Art History and Director, Sibyl, the database of
classicaliconography;Ph.D., Princeton
Classical artandarchaeology;iconography; Etruscology

JackJ. Spector, Professor of Art History, FAS-NB; Ph.D., Columbia
Modernartand theory of criticism

Associate Members of the Graduate Faculty

Phillip D. Cate, Director of the Zimmerli Museum; M.A., Arizona State
History of the print; French nineteenth-century graphics
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Jane Sharp, Assistant Professor of Art History, FAS-NB; Ph.D., Yale
Nineteenth-and twentieth-century Europeanart; Russian

Mariét Westermann, Assistant Professor of Art History, FAS-NB; Ph.D.,NYU
NorthernRenaissanceandbaroque

CarlaYanni, Assistant Professor of Art History, FAS-NB; Ph.D., Pennsylvania
Nineteenth-and twentieth-centuryarchitecture

Programs

The faculty in art history offers degree programs leading to the M.A.
and Ph.D. degrees in the major fields of Western art, sub-Saharan
African art, and East Asian art. The faculty also offers a program
leading to a certificate in curatorial studies. Both degree programs
are designed to provide a well-rounded and comprehensive
knowledge of the major historical periods. The Ph.D. program,

in addition, allows for specialization in one of the major fields.

Applicants should have a minimum of eight art history courses
as prerequisite for admission. Promising students who have taken
fewer courses may be admitted but must make up deficiencies
before beginning the graduate curriculum.

Requirements for the Ph.D. include fourteen courses (42 credits),
reading knowledge of two languages, of which one must be German
(one proficiency examination must be taken by the second term of
study), the qualifying examination in one of the major art historical
periods, and acceptance of the dissertation. After completion of
eight courses, the student’s work is reviewed to determine if he or
she will be allowed to continue for the Ph.D.

The M.A. program is designed for those who do not plan to
pursue the Ph.D., and for those pursuing the certificate in curatorial
studies. Requirements include ten courses (30 credits), one foreign
language, a master’s essay, and a comprehensive examination.

The curatorial studies certificate, which is awarded separately,
requires one course in curatorial training and three curatorial
internships (12 E credits total). Students must take at least one
exhibition seminar, for which they earn 3 credits that are counted
as part of their degree program. Students in the M.A. and Ph.D.
programs are eligible to pursue a curatorial studies certificate.

There are no residence requirements for either degree program.
Students who have earned an M.A. degree elsewhere are welcome
to apply for admission to the Ph.D. program. The curriculum is
flexible and allows students to explore interests in such areas as
African-American studies, African studies, American studies,
Asian studies, classics, archaeology, film studies, gender studies,
medieval studies, renaissance studies, Russian and Slavic studies,
and theory and criticism.

Further information on program requirements (e.g., the ratio of
500- to 600-level courses, timing sequences between M.A. examina-
tion and submission of master’s paper) can be found in the booklet
The Graduate Program in Art History, which can be obtained from the
art history graduate office in Voorhees Hall.

Graduate Courses
16:082:503,504. INDIVIDUAL STUDIES IN ART HISTORY (BA,BA)

16:082:506. APPROACHES TO ART HISTORY (3)

Spector
The history of art history and explanation of the basic method-
ologies (iconography, connoisseurship). Recent challenges from
outside the field—political, psychological, semiotic.

16:082:509. AFRICAN ART AND ARCHITECTURE (3)

Brett-Smith
Survey of the art history of West Africa. Examines the different
theoretical and practical models that have been used to look at
African art history, their origins in the “discovery” of African art,
and their relationship to multiculturalism and current attempts
to study the “other.”

16:082:511. ARCHAIC GREEK ART (3)

Kenfield
Examination of the origins and early development of Greek
architecture, sculpture, and painting.



16:082:514. HELLENISTIC PAINTING AND SCULPTURE (3)
Kenfield

Examination of the development of Hellenistic sculpture and

painting from its origins in the late fifth century B.C.

16:082:515. ETRUSCAN ART (3)

Small
Focuses on the development of an independent culture within
aworld increasingly dominated by Greece and Rome.

16:082:517. ANCIENT MOSAICS (3)

Kenfield
Examination of mosaic painting from its origins through the early
Byzantine period.

16:082:521. ART OF LATE ANTIQUITY (3)

Harvey
Art and architecture of the mediterranean world, third to seventh
centuries. Emphasis on religious and political contexts and theories
of stylistic and iconographic development.

16:082:522. MEDIEVAL MANUSCRIPTS (3)

McLachlan
Introduction to codicology and manuscript production, development
of ornament, etc., followed by specialization in a specific stylistic
period or genre such as Psalters or Bibles.

16:082:524. CHRISTIAN ICONOGRAPHY (3)

Harvey
The origin and development of Christian imagery. Emphasis on
methods of iconographical research.

16:082:525. THE MEDIEVAL TREASURY (3)

McLachlan
Investigation of the materials, techniques, forms, and functions of
medieval liturgical and secular treasures: precious metals, enamels,
ivory, and textiles included.

16:082:528. MODERN ARCHITECTURE (3)

Major architects and theorists in Europe and the Americas from
the eighteenth century to the present. Emphasis on reading of
theoretical texts and analysis of the most important architects and
buildings from Laugier to postmodernism.

16:082:529. DESIGN OF CITIES (3)

History of urban design in Europe and the Americas from the
seventeenth century to the present, with emphasis on major cities,
their principal planning episodes, and urban planning theory and
practice in cultural and social perspective.

16:082:531. ITALIAN GOTHIC SCULPTURE (3)

McHam
Sculpture in Italy focusing on major artists, such as Nicola and
Giovanni Pisano, Andrea Pisano, Jacopo della Quercia, and Ghiberti.

16:082:532. ITALIAN PAINTING IN THE AGE OF DANTE (3)

Goffen
Style, patronage, and iconography in painting from 1250-1400,
emphasizing the work of such masters as Giotto, Duccio, Simone
Martini, and the Lorenzetti.

16:082:533. ITALIAN FIFTEENTH-CENTURY SCULPTURE (3)

McHam
Major Italian fifteenth-century sculptors in Florence such as
Donatello, Desiderio, and Verrocchio are discussed in comparison
with sculptors active in other centers like Milan, Venice, and Rome.

16:082:534. VENETIAN PAINTING (3)

Goffen,McHam
Painting in Venice and the Venetian empire between the fourteenth
and sixteenth centuries, focusing on Giovanni Bellini, Titian,
Tintoretto, and Veronese.

16:082:535. CENTRAL ITALIAN SIXTEENTH-CENTURY PAINTING (3)
Goffen,McHam

Painting in Florence and Rome from 1480 to the end of the six-

teenth century; the High Renaissance (Leonardo, Michelangelo, and

Raphael); Mannerism, and Counter-Reformation painting.

16:082:536. RENAISSANCE ARCHITECTURE (3)

Marder
Modern architecture in Italy from 1400 to 1600, including issues of
form, symbol, meaning, and intention. The influence of engineering,
urban planning, military architecture, garden design, and theory
as well as practice are addressed.

16:082:537. EARLY BAROQUE PAINTING IN ITALY (3)

Puglisi
Painting in Rome ca. 1600, focusing on the stylistic innovations
and legacy of the Carracci and Caravaggio in the context of
contemporary artistic trends, patronage, and theory.

16:082:538. BERNINI (3)

Marder, Puglisi
Consideration of Bernini’s career as the universal artistic genius of
the Roman baroque. Sculpture, architecture, and painting and their
contexts considered.

16:082:539. VELAZQUEZ AND BAROQUE PAINTING IN SPAIN (3)
Puglisi

Major achievements of the seventeenth-century painter and his

impact on Spanish baroque painting.

16:082:540. ENGLISH ARCHITECTURE (3)

Marder
Arrival and development of classical architecture in England from
1500 to 1780. Emphasis on individual styles, urban schemes, and
cultural contexts.

16:082:541. SEVENTEENTH-CENTURY NORTHERN EUROPEAN
PAINTING (3)
Eidelberg
Study of major stylistic and thematic currents of the baroque
as interpreted in the Netherlands, Flanders, and France.

16:082:542. ITALIAN SIXTEENTH-CENTURY SCULPTURE (3)
McHam

Major emphasis is on Michelangelo; his influence on other

sixteenth-century sculptors like Bandinelli, Cellini, and

Giambologna, and the reaction against his dominating style.

16:082:543. DUTCH GENRE PAINTING IN THE SEVENTEENTH
CENTURY (3)
Westermann
Recent interpretations of the themes and pictorial “realism”
of Dutch seventeenth-century genre painting and its antecedents.
Avrtists include Frans Hals, Gerard Dou, Gerard Terborch, Johannes
Vermeer, and Jan Steen.

16:082:544. RUBENS (3)
In-depth study of the Flemish master’s works and their impact on
European baroque art in terms of style and iconography.

16:082:546. REMBRANDT (3)

Westermann
In-depth study of the Dutch master’s works, the evolution of his
students’ art, and their relation to Northern tradition.

16:082:547. BAROQUE ARCHITECTURE (3)

Marder
Emphasizing seventeenth-century Rome, the great architects
Bernini, Borromini, and Pietra da Cortona are discussed in depth.
Issues of urbanism, the contributions of the Piedmontesi architects,
and eighteenth-century architecture are examined.
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16:082:548. PRINTS AND PRINTMAKERS (3)

Westermann
History of printmaking emphasizing the processes and major
artists involved.

16:082:551. ROMANTIC ART (3)

Spector
Nature, sources, and influences of nineteenth-century French
romanticism (Gros, Gericault, Delacroix, Ingres), with some
consideration of literature (Hugo, Gautier, Baudelaire).

16:082:552. DAWN OF ABSTRACTION (3)

Spector
Analysis of the theories of critics and the practices of painters and
sculptors in Europe from 1900 to 1920 in order to understand why
and how abstraction emerged and evolved.

16:082:553. SURREALISM (3)

Spector
History of surrealist painting and writing as antimodernist avant-
garde concerned with psychological and political questions.

16:082:554. NINETEENTH-CENTURY AMERICAN LANDSCAPE
PAINTING (3)
Baigell
Consideration of various movements including the Hudson River
School, luminism, American Barbizon, and impressionist painting
as well as landscapes of the west.

16:082:555. NINETEENTH-CENTURY REALISM (3)

Spector, Smalls
Emphasis on social and political themes in French art (Courbet,
Manet) and literature (Balzac, Flaubert, Zola).

16:082:556. AMERICAN ART, 1900-1960 (3)

Baigell
Consideration of various movements including the ashcan school,
early modernism, precisionism, regionalism, social realism, and
abstract expressionism.

16:082:557. FRENCH EIGHTEENTH-CENTURY PAINTING (3)

Eidelberg
Study of rococo, neoclassicism, and early romanticism from the
reign of Louis XIV to Napoleon. Focus on the emergence of modern
subject matter.

16:082:559. PICASSO (3)

Spector
Covers the full range of Picasso’s artistic creations and also his
writings, political involvement, and personality.

16:082:561. POSTIMPRESSIONISM (3)

Developments between impressionism and fauvism mainly in
France (Cezanne, Gauguin, Van Gogh, Seurat). Discussions will
include nabis symbolism and art nouveau.

16:082:563. CURATORIAL TRAINING | (E3)
History, philosophy, organizational structures, and operations of
the museum as a sociocultural institution.

16:082:568. HISTORY OF MODERN DECORATIVE ARTS (3)

Eidelberg
Survey of both design and crafts of all media from 1850 to the
present, from historicism, art nouveau, art deco to postmodernism;
focus on the relation of design to the fine arts.

16:082:571. GERMAN EXPRESSIONISM (3)

Marter, Spector
German expressionist art in the context of nineteenth- and
twentieth-century European modernism. Literary, philosophical,
and psychological aspects considered.
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16:082:574. FUTURISM (3)
Marter
Impact of futurist art and theory in Italy, France, Russia, Germany,
and Great Britain. Futurist manifestos and their importance
to modernism.

16:082:577. MODERN SCULPTURE (3)

Marter
Major developments in European and American sculpture from
1880 to 1960. Beginning with Auguste Rodin and his impact on
early modernists, and including sculpture produced in France,
Germany, Italy, and the United States.

16:082:580. CuBISM AND GEOMETRIC ABSTRACTION (3)
Marter

Origins of cubism, and links to cultural trends and scientific

developments of the period. In addition to analytical and

synthetic cubism, Russian constructivism, de Stijl, bauhaus art,

and international constructivism are examined.

16:082:581. ITALIAN BAROQUE SCULPTURE (3)
Puglisi
Major sculptors and trends in seventeenth-century Italian sculpture.

16:082:582. SEMINAR, EAST ASIAN BIBLIOGRAPHY AND
METHODS (3)
Howard. Required of students majoring in Asianstudies.
Important sources for researching Chinese art.

16:082:583. TOPICS IN EAST ASIAN ART HISTORY (3)

Howard
Criteria of style and iconography for genuine Buddhist sculpture.
Sculpture executed in different media (gilt bronze, stone, wood,
and lacquer) and at different times.

16:082:584. CORTONA AND His CONTEMPORARIES (3)

Puglisi
Painting in Rome and other key Italian centers from ca. 1620 to
1700, focusing on Pietro da Cortona and the other major artists
of his generation who defined Italian High Baroque art.

16:082:595,596. CURATORIAL INTERNSHIP I,Il (E3,E3)
Mustcomplete both coursestoreceive credit. Prerequisites: 16:082:563
and permissionofprogramdirector.

Internships tailored to the individual’s special interest areas.

16:082:597,598. TEACHING APPRENTICESHIP (N1.5,N1.5)

16:082:599. CURATORIAL INTERNSHIP Il (E3)
Prerequisites: Completion of 16:082:563and permission of instructor.
Internship tailored to the individual’s special interest areas.

16:082:601,602. SPECIAL TOPICS IN ART HISTORY (3,3)

16:082:607. MASTER DRAWINGS (3)

Eidelberg
Seminar on the history of drawings, from the Renaissance
to modern times, with emphasis on studio traditions and
modern connoisseurship.

16:082:612. PROBLEMS IN ANCIENT ART (EARLY GREEK
ARCHITECTURAL SCULPTURE) (3)
Kenfield
Seminar on the problems of the origins of the early Greek architec-
tural orders and the kind of sculpture used to decorate those orders.

16:082:615. LYSIPPOS AND THE BEGINNINGS OF HELLENISTIC
SCULPTURE (3)
Kenfield
Seminar on the careers of Lysippos and the members of his
school and their paramount importance to the development
of Hellenistic sculpture.



16:082:620. PROBLEMS IN EARLY CHRISTIAN AND

BYZANTINE ART (3)

Harvey
Seminar focusing on a specific medium such as ivory carving,
a specific problem such as cultural context, or a specific period
such as the Macedonian Renaissance.

16:082:622. PROBLEMS IN MEDIEVAL ART (3)

McLachlan
Seminar with specialized focus on varied topics such as cycles
on carved doors, reliquaries, or in monumental painting.

16:082:624. DONATELLO (3)

McHam
Seminar on Donatello’s career: his formation, his influence on his
contemporaries such as Masaccio, Desiderio, and altar artists like
Verrocchio and Michelangelo.

16:082:630. PROBLEMS IN ITALIAN RENAISSANCE PAINTING (3)
Goffen

Seminar on various topics in Italian painting from 1400 to 1500 such

as patronage, gender studies, iconography, work of an individual

artist, and cultural context.

16:082:632. PROBLEMS IN EARLY ITALIAN PAINTING (3)

Goffen
Seminar on various topics such as the relation of art and literature,
Mendicant spirituality, public and private patronage, specialized
study of such masters as Giotto, the Lorenzetti, and Paolo da Venezia.

16:082:634. THE HIGH RENAISSANCE (3)

Goffen
Seminar on various topics in Italian art from 1480 to 1600 such as
cultural context, patronage, specialized study of one artist’s career,
the Mannerist crisis, and art theory in painting and sculpture.

16:082:635. PROBLEMS IN LATER RENAISSANCE ART (3)

McHam
Topics in Italian painting, 1500 to 1600, involving patronage,
gender studies, iconography, works of an individual artist, and/or
cultural context.

16:082:636. TITIAN (3)

Goffen
Titian’s career considered in the context of sixteenth-century society,
focusing on his stylistic and thematic innovations in sacred and
secular art, notably his depiction of women.

16:082:640. PROBLEMS IN NORTHERN BAROQUE ART (3)
Seminar emphasizing either specific centers of art production
or iconographic issues.

16:082:641. PROBLEMS IN BAROQUE ART OF ITALY AND SPAIN (3)
Marder, Puglisi

Seminar on topics related to the leading artists of the period.

Matters of style, iconography, religious and political contexts,

patronage, and cultural milieu considered.

16:082:643. PROBLEMS IN EIGHTEENTH-CENTURY ART (3)
Eidelberg

Topics related to leading artists of the period, with a primary

focus on French art: genre painting and exoticism, the use

of drawings, patronage.

16:082:646. SEVENTEENTH-CENTURY PATRONS AND

PATRONAGE (3)
Seminar examining the evolving roles of collectors and art dealers,
the social context of art collecting, and its impact on artists.

16:082:650. NORTHERN ROMANTICISM (3)
Seminar on specialized topics.

16:082:653. PROBLEMS IN NINETEENTH-CENTURY PAINTING (3)
Spector

Seminar on special topics in nineteenth-century painting: one or

more major figures, landscape, art and literature, art criticism.

16:082:654. NINETEENTH-CENTURY FRENCH GRAPHICS (3)

Cate
Seminar based on the Zimmerli Art Museum’s nineteenth-century
graphics arts collection.

16:082:655. PROBLEMS IN TWENTIETH-CENTURY ART (3)
Marter
Seminar on special topics in painting and/or sculpture.

16:082:656. PROBLEMS IN AMERICAN ART (3)
Baigell
Aspects of nineteenth-century American art.

16:082:657. PROBLEMS IN MODERN ART (3)

Spector
Seminar on special topics in twentieth-century painting: surrealism,
the psychology of art, theories of criticism (psychoanalytic,
feminist, semiotic).

16:082:660. PROBLEMS IN MODERN AMERICAN ART (3)
Seminar on specialized topics.

16:082:697,698. EXHIBITION SEMINAR (3,3)

Seminar on research problems and on relevant aspects of the
exhibition’s ongoing development. An exhibition seminar is
normally available at least once a year.

16:082:699. NONTHESIS STUDY (1)
16:082:701,702. RESEARCH IN ART HISTORY (BA,BA)

16:082:705. RESEARCH PROPOSAL IN ART HISTORY (BA)
Prerequisite: Permission ofinstructor.

Preparation of dissertation proposal. Students must have completed

all course work and have scheduled their qualifying examination.

ARTS, VISUAL AND THEATER
(See the catalog of the Mason Gross School
of the Arts for information on M.F.A.
programs in visual and theater arts.)

ASIAN STUDIES 098

Program Offered: Certificatein Asian Studies
Director of Certificate Program: Professor Ching-1Tu, 330 Scott Hall,
College Avenue Campus (732/932-7605)

Participating Faculty

The following members of the graduate faculty, identified more
fully under the subject headings indicated, are among those in
charge of the curricular arrangements for a certificate program
in Asian studies as part of a wider advanced-degree program:

M. Adas, History
S.Boocock, Sociology
N.L.Chou, Communication, Information,and Library Studies
V. Dayal, Linguistics

M. Dutta, Economics

1.N. Gang, Economics

M. Gasster, History
P.Golden, History
A.Howard, ArtHistory

D. Ko, History
P.Li,Comparative Literature
M.M. Moffatt, Anthropology
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D.Roden, History

K.Sato, Economics

P.Schalow, Comparative Literature
L.Schein, Anthropology
N.Shimahara, Anthropology

C.-I Tu,Comparative Literature
A.P.Vayda, Anthropology
J.A.Walker, Comparative Literature
S.F.Walker,Comparative Literature
R.W.Wilson, Political Science
O.Wou, History
C.F.YU,Anthropology

Certificate Program

Students with a special interest in any aspect of East, Southeast,
or South Asian civilization may under certain conditions pursue a

special concentration in Asian studies in the course of their regular

program of studies toward an advanced degree. Those who fulfill
the requirements may be awarded a Certificate in Asian Studies
upon completion of their degree. The special requirements for the
certificate, some of which may be used at the same time to satisfy
the student’s own graduate degree requirements, are as follows:

1. Successful completion with a minimum grade-point average of

3.0 in a minimum of two term courses on Asia within the chosen
discipline and in a minimum of two term courses on Asia in one

or more cognate fields (12 credits in total). At least two of these
courses must be at the graduate level.

. Reading proficiency in an Asian language.

. Satisfactory completion of a research project in the field of
Asian studies.

w N

4. Either a master’s thesis or an expanded seminar paper on a topic

related to Asia.
Only students already admitted to a degree program in the

Graduate School-New Brunswick may participate in the certificate

program. Courses in Asian Studies are offered by the participating
faculty and additional faculty through their departments and
graduate degree programs. Further information is available from
the director of the certificate program in Asian studies.

BIOCHEMISTRY 115

Degree Programs Offered: Master of Science, Doctor of Philosophy

Acting Director of Graduate Program: Professor Stephen Anderson,
Center for Advanced Biotechnology and Medicine, Busch
Campus (732/235-4100)

Associate Director of Graduate Program: Professor N. Ronald Morris,
UMDNJ-RWIMS, Busch Campus (732/235-4081)

Members of the Graduate Faculty

Cory Abate-Shen, Associate Professor of Neuroscienceand Cell Biology,
UMDNIJ-RWIMS/CABM;Ph.D.,Cornell Medical College
Generegulationinthedevelopingmammalian nervoussystem

Stephen Anderson, Associate Professor of Molecular Biology and Biochemistry,
FAS-NB;Ph.D.,Harvard
Proteasesand protease inhibitors; protein folding; molecular recognition;
structural bioinformatics

Edward Arnold, Professor of Chemistry, CABM;Ph.D., Cornell
Proteinandvirusstructure; AIDS; drugand vaccine design

Gad Avigad, Professor of Biochemistry, UMDNJ-RWJMS; Ph.D., Hebrew
Carbohydrate metabolism;enzymologyandglycoconjugates

Jean S.Baum, Associate Professor of Chemistry, FAS-NB; Ph.D.,
California(Berkeley)

Structural studies of proteins by nuclear magnetic resonance techniques

Helen M. Berman, Professor of Chemistry, FAS-NB; Ph.D., Pittsburgh
Crystallographicand molecular modeling studiesofbiological molecules

Leonard Borack, Associate Professor of Zoology, FAS-N; Ph.D.,New York
Biochemical geneticsof Drosophila

KennethJ.Breslauer, Linus C. Pauling Professor of Chemistry, FAS-NB;
Ph.D., Yale
Drug-DNA interactions; DNA lesionsand mutagenesis/repair; DNA
conformational heterogeneity; ligand macromolecular recognition; rational drug
design; DNA-based diagnosticsand therapeutics

Stevenl.Brill, Associate Professor of Molecular Biology and Biochemistry,
FAS-NB; Ph.D.,SUNY (Stony Brook)

EukaryoticDNA replicationand genomestability
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BarbaraBrodsky, Professor of Biochemistry, UMDNJ-RWIMS;
Ph.D.,Harvard
Structureand binding of triple-helix peptidesas modelsfor collagenand the
macrophagescavenger receptor

Harry D.Brown, Professor of Biochemistry, CC; Ph.D., Columbia
Energeticsofenzymicreactions; calorimetry; AChE carcinogens

George M. Carman, Professor of Food Science, CC; Ph.D., Massachusetts
Enzymology of phospholipid metabolism

Kiran K. Chada, Professor of Biochemistry, UMDNJ-RWJIMS; D.Phil., Oxford
Functionalgenomicsincancerand obesity

Theodore Chase, Jr., Professor of Biochemistry;, CC; Ph.D., California (Berkeley)
Enzymology and molecular biology of plants, especially with reference
toflavorcompounds

Kuang-Yu Chen, Professor of Chemistry, FAS-NB; Ph.D., Yale
Biochemistry and function of polyaminesand hypasine; gene regulation
incellagingand tumor reversion; nutraceuticals, cancerand aging

Suzie Chen, Assistant Professor of Chemical Biology and Pharmacognosy, CP;
Ph.D., AlbertEinstein
Interactionsof SV40and cellular targets in transformationand growth culture,
and molecular mechanismsofcommitmenttocellularcontrol

Xuemei Chen, Assistant Professor of Genetics, WIM/FAS-NB; Ph.D., Cornell
Molecular geneticanalysis of flower developmentin Arabidopsis

Khew-Voon Chin, Assistant Professor of Medicineand Pharmacology,
CINJ/UMDNIJ-RWIMS; Ph.D.,Rutgers
Drugresistanceincancers; regulation ofgeneexpression

David T. Denhardt, Professor of Celland Molecular Biology, FAS-NB; Ph.D.,
Californialnstitute of Technology
Molecularbiology of cancer; cell signalingand regulation of gene expression;
structureand function of osteopontinandtissueinhibitor or metalloproteinases

MonicaA. Driscoll, Associate Professor of Molecular Biology and Biochemistry,
CABM;Ph.D.,Harvard
Molecular genetics of degenerative cell death; mechanical signaling

Richard H.Ebright, Professor of Chemistry, WIM/FAS-NB; Ph.D., Harvard
Transcription; protein-DNA interaction; protein-proteininteraction;single
moleculeimaging

Isaac Edery, Assistant Professor of Molecular Biology and Biochemistry,
FAS-NB/ CABM;Ph.D.,McGill
Molecularand cellular mechanismsunderlyingbiological clocks

EricF.Eikenberry, Associate Professor of Pathology, UMDNJ-RWIMS;
Ph.D.,Massachusetts Institute of Technology
Macromolecular structure; X-ray diffraction; collagen

Julie M. Fagan, Associate Professor of Animal Sciences, CC; Ph.D., Arizona
Proteasesandtheirinhibitorsin healthand disease

Abram Gabriel, Associate Professor of Molecular Biology and Biochemistry,
FAS-NB;M.D.,JohnsHopkins
Mechanismsofretrotransposonreplication

Marc Gartenberg, Assistant Professor of Pharmacology, UMDNJ-RWIMS;
Ph.D.,Yale
Chromosomal DNA structureand organization; transcriptional silencing

Millie Georgiadis, Assistant Professor of Chemistry, WIM/FAS-NB; Ph.D.,
California(Los Angeles)
X-raycrystallographicstudiesofenzyme-nucleicacid complexes

Donald Gerecke, Assistant Professor of Pharmacology and Toxicology, CP;
Ph.D.,Harvard
Molecularbiology of lungfibrosis

Marion Gordon, Assistant Professor of Pharmacology and Toxicology, CP; Ph.D.,
UMDNJ/Rutgers
Collagengeneregulationduringcorneadevelopment; regulationandfunction
of EMMPRIN, amatrix metalloproteinase stimulator, innormaland
transformedcells

Richard A. Harvey, Professor of Biochemistry, UMDNJ-RWJIMS; Ph.D., Utah
Antibioticbindingtosurgical prostheses

Sarah E. Hitchcock-DeGregori, Professor of Neuroscience and Cell Biology,
UMDNIJ-RWIMS; Ph.D., Case Western Reserve
Biochemistry and molecular biology of contractile proteins

Shu-Chan Hsu, Assistant Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,British Columbia
Molecular mechanismsofsynapticdevelopmentand function

MasayoriInouye, Professor of Biochemistry, UMDNJ-RWIMS; Ph.D., Osaka
Membranebiogenesis; regulation of synthesisof outer membrane proteins

Sumiko Inouye, Associate Professor of Biochemistry, UMDNJ-RWIMS;
Ph.D.,Nagoya
Myxobacteriaand bacterial reversetranscriptases

Kenneth D. Irvine, Assistant Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D., Stanford
Cellsignalingand growth control during Drosophiladevelopment

Stephan S. Isied, Professor of Chemistry, FAS-NB; Ph.D., Stanford
Modificationofelectrontransfer proteins

FrankJordan, Professor of Chemistry, FAS-N; Ph.D., Pennsylvania
Mechanismofthiamin-dependentenzymesand ofserine proteases

Peter C.Kahn, Associate Professor of Biochemistry, CC; Ph.D., Columbia
Multisubunitproteins;circulardichroism;agentorange



Frederick C. Kauffman, Professor of Pharmacology, CP; Ph.D., Illinois
Biochemicalaspectsoftoxicology

Avedis Khachadurian, Professor of Medicine, UMDNJ-RWIMS; M.D.,
American University of Beirut
Cholesteroland lipoproteinmetabolism; hyperlipidemias

Megerditch Kiledjian, Assistant Professor of Cell Biology and Neuroscience,
FAS-NB;Ph.D.,Pennsylvania
RNA-proteininteractionsinthe regulation of eukaryotic geneexpression

Terri Goss Kinzy, Assistant Professor of Molecular Geneticsand Microbiology,
UMDNIJ-RWIMS; Ph.D., Case Western Reserve
Eukaryotictranslationelongationand regulation ofgeneexpression

Daniel Klessig, Professor of Molecular Biology and Biochemistry, WIM/
FAS-NB;Ph.D.,Harvard
Generegulationandsignal transductionin plantdefense

Marilyn Kozak, Professor of Biochemistry, UMDNJ-RWJMS; Ph.D.,
JohnsHopkins
Mechanism of proteinsynthesisineukaryoticcells

EricLam, Associate Professor of Plant Science, BCAE/CC;Ph.D.,
California(Berkeley)
Plantgenetargeting; programmed cell death; chromatinimaging

DebraLaskin, Professor of Pharmacology and Toxicology, CP; Ph.D.,
Medical College of Virginia
Immunology;inflammation; cytokines, nitricoxide, macrophages

Jeffrey D. Laskin, Professor of Environmentaland Community
Medicine, UMDNJ-RWIMS; Ph.D.,SUNY (Buffalo)
Carcinogenesisanddifferentiationincell culture, nitricoxide

John Lenard, Professor of Physiology, UMDNJ-RWIMS; Ph.D., Cornell
Transcription, replication,and fusion of RNAviruses, cellular fusion mechanisms

Ronald M. Levy, Professor of Chemistry, FAS-NB; Ph.D., Harvard
Computational molecularbiology; computational chemistry;computer modeling of
proteinstructure; foldingand dynamics; structural genomics

AliceY.-C.Liu,Professor of Biological Sciences, FAS-NB; Ph.D., Mount Sinai
Stress, aging, and therole of redoxincell signalingand regulation

Fang Liu, Assistant Professor of Chemical Biology, CP/CABM;Ph.D.,Harvard
Growthand differentiationcontrol

Leroy Liu, Professor of Pharmacology; UMDNIJ-RWIMS; Ph.D.,
California(Berkeley)
Cancerbiology,cancer pharmacology, DNA conformationdynamics

Kiran Madura, Assistant Professor of Biochemistry, UMDNJ-RWIMS;
Ph.D.,Rochester
Mechanismandsignificance of ubiquitin-dependentdegradationofg-alpha

Pal Maliga, Professor of Genetics, WIM/FAS-NB; Ph.D., Hungarian Academy
of Sciences
Geneticsand molecularbiology of plastids; RNAediting

Paul Manowitz, Professor of Psychiatry, UMDNJ-RWIMS; Ph.D., Brandeis
Molecular biology and biochemistry of mentalillness

Fumio Matsumura, Professor of Molecular Biology and Biochemistry, FAS-NB;
Ph.D.,Nagoya
Molecular cellbiology of cell division

Richard Mendelsohn, Professor of Chemistry, FAS-N; Ph.D., Massachusetts
Institute of Technology
Biophysicalstudiesof membranestructure

JoachimW. Messing, University Professor of Molecular Biology, WIM/FAS-NB;
Ph.D.,Munich
Plantmolecularbiology

Gaetano T. Montelione, Professor of Molecular Biology and Biochemistry,
FAS-NB;Ph.D.,Cornell
Protein NMR spectroscopy, molecular recognition, rational drug design,
structural bioinformatics

N.Ronald Morris, Professor of Pharmacology, UMDNJ-RWIMS; M.D., Yale
Molecular biology of microtubulesand mitosis

Lenore Neigeborn, Lecturer in Life Sciences, FAS-NB; Ph.D., Columbia
Control ofgeneexpressioninyeast

Robert A. Niederman, Professor of Molecular Biology and Biochemistry,
FAS-NB;D.V.M.,Ph.D., Illinois
Structure, function,and assembly of photosyntheticmembranes

David N. Norris, Assistant Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D.,Harvard
Geneticrecombination, meiosis,and check pointregulation

WilmaOlson, Mary |. Bunting Professor of Chemistry, FAS-NB; Ph.D., Stanford
Relationof structure, conformation, and functioninnucleicacids

Richard Padgett, Associate Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D.,North Carolina(Chapel Hill)
TGF-betasignal transductionin C.elegansand Drosophila

Garth Patterson, Assistant Professor of Molecular Biology and Biochemistry,
FAS-NB;Ph.D.,Oregon
Development, signal transduction, genetics, geneexpression, aging

StuartPeltz, Assistant Professor of Molecular Geneticsand Microbiology,
UMDNJ-RWIMS; Ph.D., Wisconsin (Madison)
Eukaryotegeneexpression

Isaac Peng, Assistant Professor of Neuroscience and Cell Biology, UMDNJ-
RWIMS; Ph.D., Temple
Incorporationofactinintothe microfilaments of the myofibril

Sidney Pestka, Professor of Molecular Geneticsand Microbiology;
M.D.,Pennsylvania
Naturalinterferons: genes, receptors

GeorgePieczenik, Associate Professor of Biochemistry, CC; Ph.D., New York
Evolutionary paradigmsfor molecular information

ReginaPietruszko, Professor of Molecular Biology and Biochemistry, FAS-NB;
Ph.D.,London
Humanaldehydedehydrogenasestructureand function

ClaudioPikielny, Assistant Professor of Neuroscience and Cell Biology,
UMDNJ-RWIMS; Ph.D., Brandeis
Molecular genetics of olfactionand pheromone response in Drosophila

JohnPintar, Professor of Neuroscience, UMDNJ-RWIMS; Ph.D., Oregon
Molecularanalysisofgeneexpressionduringmammalian development

Ronald D. Poretz, Professor of Biochemistry, CC; Ph.D., SUNY (Buffalo)
Inherited susceptibility to neurotoxicantsand intracellular targeting
ofpharmaceuticals

Carl A.Price, Professor Emeritus of Plant Biochemistry, WIM/FAS-NB;
Ph.D.,Harvard
Molecularbiology of plastids

Arnold Rabson, Associate Professor of Microbiology and Molecular Genetics,
UMDNJ-RWIMS; M.D.,Brown
Molecular biology of humanretroviruses; regulation of geneexpression
inlymphocytes

TarigRana, Associate Professor of Pharmacology, UMDNJ-RWIMS; Ph.D.,
California(Davis)
RNA-proteininteractions; regulation of HIV-1gene expression; drug design;
artificial proteolysis

Danny F.Reinberg, Professor of Biochemistry, UMDNJ-RWIMS; Ph.D.,
AlbertEinstein
Mechanismsthatcontrol theregulation of geneexpressioninhighereukaryotes

MonicaRoth, Associate Professor of Biochemistry, UMDNJ-RWJMS; Ph.D.,
AlbertEinstein
Geneticsand biochemistry of murine leukemiavirus

CarlP.Schaffner, Professor Emeritus of Biology, WIM/FAS-NB; Ph.D., lllinois
Antibioticchemistry andbiology; prostaticcholesterogenesis

Aaron Shatkin, Professor of Molecular Geneticsand Microbiology, UMDNJ-
RWIMS; University Professor of Molecular Biology, Rutgers; Director of the
Centerfor Advanced Biotechnology and Medicine,Ph.D.,Rockefeller
Eukaryoticgeneexpression; viral cytopathogenesis

Michael M. Shen, Assistant Professor of Pediatrics, UMDNJ-RWIMS;
Ph.D.,Cambridge
Growthfactorsignalingduringmouseembryogenesis

NavinK.Sinha, Associate Professor of Biology, WIM/FAS-NB; Ph.D., Minnesota
Accuracy of DNA replication;chemical carcinogenesis

William Sofer, Professor of Genetics, FAS-NB; Ph.D., Miami
Predictionofsecondary structure of proteinsusing geneticalgorithms

Ruth Steward, Professor of Molecular Biology and Biochemistry, WIM/FAS-NB;
Ph.D.,Switzerland
Nuclear migration, RNA localization, and patterning in Drosophila

Ann Stock, Associate Professor of Biochemistry, UMDNJ-RWIMS/CABM; Ph.D.,
California(Berkeley)
Structureand function of signal transduction proteins

KevinS. Sweder, Assistant Professor of Chemical Biology, CP; Ph.D., California
Institute of Technology
Mechanismsof DNA repair; transcription-coupled repair; translesion synthesis

Mark Takahashi, Associate Professor of Physiology, UMDNJ-RWIMS;
Ph.D.,Wisconsin
Cytokinesignal transduction pathways; apoptosisinepithelial cells

T.J. Thomas, Associate Professor of Medicine, UMDNJ-RWJIMS; Ph.D., Indian
Institute of Science
Developmentofgene-targeted strategiesfor breastcancertreatment

LynnD. Vales, Associate Professor of Biochemistry, UMDNJ-RWJMS; Ph.D.,
AlbertEinstein College of Medicine
Transcriptional regulation of geneexpression

Theodorusvan Es, Professor of Biochemistry, CC; Ph.D., Witwatersrand
Carbohydratechemistry; nonimmunogenicenzymes; quinolinechemistry

Andrew K. Vershon, Associate Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D., Massachusetts Institute of Technology
Structure/function ofyeasttranscriptional regulatory proteins

Nancy Walworth, Assistant Professor of Pharmacology, UMDNJ-RWIMS;
Ph.D., Yale
Regulationofcellcycle progressionineukaryoticcells

WilliamW.Ward, Associate Professor of Biochemistry, CC;Ph.D.,
JohnsHopkins
Bioluminescence mechanisms; proteinand peptide biochemistry

Eileen White, Professor of Molecular Biology and Biochemistry, FAS-NB/CABM;
Ph.D.,SUNY (Stony Brook)
Programmed celldeath
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Donald Winkelmann, Associate Professor of Pathology, UMDNJ-RWIMS;
Ph.D., Wisconsin (Madison)
Macromolecular structureandassembly mechanismsof muscular contraction

Chungs. Yang, Professor of Chemical Biology, CP; Ph.D.,Cornell
Molecular mechanismsofesophageal carcinogenesisand its prevention; genetic
polymorphismand cancerrisk

Peter D. Yurchenco, Associate Professor of Pathology and Laboratory Medicine,
UMDNIJ-RWJMS; M.D.,Ph.D., AlbertEinstein College of Medicine
Molecular basis of basementmembrane structureand function; receptor-mediated
cell-matrixinteractions

BarbaraA. Zilinskas, Professor of Plant Biochemistry, CC; Ph.D., lllinois
Oxidativestressinplantsand microorganisms; plantmolecularbiology
andbiochemistry

Programs

The joint graduate program in biochemistry at Rutgers, The State
University of New Jersey, and the University of Medicine and
Dentistry of New Jersey—-Robert Wood Johnson Medical School
provides high quality graduate training in biochemistry. The most
appropriate preparation for graduate study is an undergraduate
concentration in biochemistry or in either biology (particularly
molecular biology, cell biology, or microbiology) or chemistry
(particularly organic chemistry or physical chemistry) with a minor
in the other discipline. Applicants also are expected to have studied
mathematics through calculus, and to have completed one year of
physics, and analytical and physical chemistry, although those who
lack one or two of these prerequisites may complete them (without
graduate credit) after admission to graduate school. Applicants also
are required to take the general and subject tests of the Graduate
Record Examination. *

The program is interdepartmental and interinstitutional with
a wide variety of research areas in biochemistry and molecular
biology that include regulation of DNA replication and transcription,
virus gene expression, gene expression in development and differen-
tiation, tumor biology, molecular genetics, structural biochemistry,
plant molecular biology, signal transduction and molecular targeting,
cell cycle control, membrane biochemistry, protein chemistry, muscle
biochemistry, and enzymology. Faculty members are drawn from
the Departments of Molecular Biology and Biochemistry, Chemistry,
Biological Sciences, and Applied Microbiology and Plant Physiology,
the Waksman Institute of Microbiology, and the Biotechnology
Center for Agriculture and the Environment at Rutgers; and the
Departments of Biochemistry, Neuroscience and Cell Biology,
Pathology, Physiology, Pharmacology, and Microbiology and
Molecular Genetics at UMDNJ; and from the Center for Advanced
Biotechnology and Medicine, a joint center of Rutgers and UMDNLJ.

The Ph.D. program has been updated to address the recent
remarkable developments in molecular biology and biochemistry.
It requires a minimum of 30 credits of course work and 42 credits
of advanced research. Ph.D. students take a common first-year core
curriculum as described under the molecular biosciences heading
within this chapter. The course requirements for the Ph.D. include
16:115:501 Biochemistry (3 credits); 16:115:502 Biochemistry (Molecu-
lar Biology) (3 credits); 16:115:613,614 Seminar in Biochemistry
(2 credits); 16:160:537 Biophysical Chemistry | (3 credits); 16:695:601
Advanced Cell biology (3 credits); 16:695:615,616 Laboratory Rota-
tion in Molecular and Cell Biology 1,11 (6 credits); and electives
(6 credits). The above requirements can be coordinated readily with
the requirements of the first-year core curriculum for the consoli-
dated programs in molecular biosciences. The Ph.D. program also
requires a minimum of one year of full-time research in residence.

Joint Ph.D. degrees are available in this program. See the Degree
Programs Available chapter.

* Admission is handled by the consolidated graduate programs in molecular
biosciences. For further information, refer to the molecular biosciences
heading within this chapter.
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Graduate Courses

16:115:501. (F) BIOCHEMISTRY (3)

Winkelmann. Prerequisite: Oneyear organicchemistry. Corequisite: 16:115:502.
Modern concepts of protein biochemistry and metabolism for
first-year Ph.D. students.

16:115:502. (F) BIOCHEMISTRY (MOLECULAR BIOLOGY) (3)

Inouye. Prerequisite: Oneyear organic chemistry. Corequisite: 16:115:501.
Modern concepts of nucleic acid biochemistry and metabolism
for first-year Ph.D. students.

16:115:508. (S) PROTEINS AND ENZYMES (3)

Chase. Prerequisite: 16:115:501 orequivalent.
Assay and purification of enzymes and other proteins. Kinetics,
chemical modification, and site-directed mutagenesis as tools
in understanding structure-function relationships and enzyme
mechanisms. Selected examples of posttranslational modification.
General theories and specific examples of the chemical basis of
enzymic catalysis.

16:115:511, 512. (F) MOLECULAR BIOLOGY AND BIOCHEMISTRY (3,3)
Prerequisite: Oneyear organicchemistry. These courses recommended for
studentsoutside the programinbiochemistry.

First term: Photosynthesis, properties of membranes, signal trans-

duction, structure and function of proteins, catalysis of biochemical

reactions, intermediary metabolism, oxidative phosphorylation.

Second term: RNA splicing, translation, mobile genetic elements,

introduction to animal cells and their viruses, recombinant DNA

approaches, nucleic acid structure, gene regulation, DNA replication.

16:115:533. (F) PHYSICAL BIOCHEMISTRY (3)

Kahn. Prerequisites: Biochemistry, physical chemistry.
Protein folding used as theme to discuss principles of physical
chemistry of macromolecules of biochemical importance. Specific
aspects of thermodynamics and kinetics are related to biopolymers.
Spectroscopic techniques, including circular dichroism, as well as
other biophysical methods.

16:115:552. BIOCHEMICAL SEPARATIONS (3)
Prerequisite:01:115:3130r11:115:313;0r 11:115:413.

Basic theory and practice of separating biological molecules.

Methods include chromatography, centrifugation, electrophoresis,

ultrafiltration, and general methods of extraction and purification of

proteins, nucleic acids, carbohydrates, and other biological molecules.

16:115:554. (F) GENE REGULATION IN NEURAL DEVELOPMENT (2)
Abate-Shen. Offered inalternateyears.

Survey of recent literature regarding the regulation of gene expres-

sion in the nervous system. Emphasis on the molecular mechanisms

involved in gene regulation during neuronal development.

16:115:556. (F) ETHICAL SCIENTIFIC CONDUCT (1)

Leibowitz
Introduction to ethical issues of scientific investigation, including
intellectual property, plagiarism, conflict of interest, human and
animal subjects, record keeping, etc. Intended for Ph.D. candidates
in the biomedical sciences.

16:115:605,606. ADVANCED STUDIES IN BIOCHEMISTRY (BA,BA)
Independent library and laboratory research into special aspects

of biochemistry arranged under the supervision of faculty members
in any of the participating groups.

16:115:613,614. SEMINAR IN BIOCHEMISTRY (1,1)

16:115:616. SPECIAL TOPICS IN BIOCHEMISTRY (BA)

Faculty members occasionally offer a special course on a new
or developing topic in biochemistry.

16:115:701,702. RESEARCH IN BIOCHEMISTRY (BA,BA)
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Degree Programs Offered: Master of Science, Doctor of Philosophy

Director of Graduate Program: Professor Stanley M. Dunn,
113 Biomedical Engineering Building, Busch Campus
(732/445-3706 or 732/445-4462)

Codirector of Graduate Program: Professor Michael G. Dunn,
Medical Education Building, Room 424, UMDNJ-RWIMS
(732/235-7972)

Members of the Graduate Faculty

Metin Akay, Visiting Assistant Professor of Biomedical Engineering, SE,
and AssistantProfessor of Biomedical Engineeringat Dartmouth College;
Ph.D.,Rutgers
Stochastic modeling, detection, estimation,and processing of biomedical signals

Harold Alexander, President, Orthogen, Inc., New York; President, Academic
Researchand Analysis, ShortHills, New Jersey
Biomechanics; biomaterials; orthopedicimplantdesign

Helen M. Buettner, Associate Professor of Chemical and Biomedical Engineering,
SE; Ph.D., Pennsylvania
Chemicalandbiochemical engineering; nerveregeneration

Grigore C.Burdea, Associate Professor of Electricaland Computer Engineering,
SE; Director, Human-Machine Interface Laboratory; Ph.D.,New York
Medical roboticsandvirtual reality; biomechanics; rehabilitation

RichardJ. Contrada, Associate Professor of Psychology; Ph.D., New York
Cardiovascular psychophysiology personality, identity,and self-regulation;
preventionofandadaptationtochronicdisease

William Craelius, Associate Professor of Biomedical Engineering, SE;
Ph.D.,Northwestern
Cardiacandneuralelectrophysiology

Gary M. Drzewiecki, Professor of Biomedical Engineering, SE;
Ph.D.,Pennsylvania
Circulatory systemdynamics; noninvasive hemodynamics; chaosandfractals

Michael G. Dunn, Associate Professor of Surgery, UMDNJ-RWIMS;
Ph.D.,Rutgers
Tissueengineering fortendons/ligaments, resorbablebiomaterials,wound
healing, biomaterials

Stanley M. Dunn, Professor of Biomedical Engineering, SE; Ph.D., Maryland;
Ph.D.,Free University of Amsterdam
Quantitative radiography;bonedensitometry; imageanalysis microscopy

EricF.Eikenberry, Associate Professor of Pathology, UMDNJ-RWJMS; Ph.D.,
Massachusetts Institute of Technology
Macromolecular structure; X-ray diffraction; collagen

Sandral. England, Professor of Pediatrics, UMDNJ-RWJIMS; Ph.D., Dartmouth
Neonatal developmentofrespiratory control system

Herbert M. Geller, Professor of Pharmacology, UMDNJ-RWIMS; Ph.D.,
CaseWesternReserve
Cellularmechanismsof neurotransmission

Abdullah N. Guzelsu, Associate Professor of Biomechanics, UMDNJ-SOM;
Ph.D.,Princeton
Biomechanics; bone;electromechanical propertiesoftissues

Joseph Kedem, Associate Professor of Physiology, UMDNJ-RWIMS;
Ph.D.,Hebrew ((Israel)
Quantitativerelationbetween cardiac functionand metabolism

Joachim B. Kohn, Professor of Chemistry, FAS-NB; Ph.D., Weizmann Institute
of Science
Interactionofliving cellswithartificial surfaces

JohnB.Kostis, Professor and Chairperson of Medicine, UMDNJ-RWJIMS,
and AdjunctProfessor of Biomedical Engineering, SE; M.D., Athens
Cardiovascular diseasesand hypertension

Eileen Kowler, Professor of Psychology, FAS-NB; Ph.D., Maryland
Eyemovementsand visual information processing

Noshir A. Langrana, Professor of Mechanical and Aerospace Engineering, SE;
Ph.D.,Cornell
Spinal mechanics; fracture fixation; kneejoint; kinematics

JohnK.-J. Li, Professor of Biomedical Engineering, SE; Ph.D., Pennsylvania
Cardiovasculardynamics; biomedical instrumentation

Richard Mammone, Professor of Electrical Engineering, SE; Ph.D., CUNY
Digitalimagerestorationof ultrasoundimages

EvangeliaMicheli-Tzanakou, Professor and Chairperson of Biomedical
Engineering, SE;Ph.D., Syracuse
Visual pattern recognition; neural networks; digital signal processing

Prabhas V. Moghe, Assistant Professor of Chemical and Biochemical Engineering,
SE;Ph.D.,Minnesota
Matrixmicroarchitecture, tissueengineering, cell-biomaterialsinteractions

Donald A. Molony, Professor Emeritus of Biomedical Engineering, SE;
M.S., Rutgers
Computerapplications; heartassistsystems; instrumentation

Judith A. Neubauer, Associate Professor of Medicine, UMDNJ-RWIMS;
Ph.D.,Rutgers
Neuromodulationofcentral neurons

ThomasV.Papathomas, Professor of Biomedical Engineering, SE;
Ph.D.,Columbia
Motion, depth, and texture perception; visual pattern recognition

JohnR.Parsons, Professor of Orthopaedics, UMDNJ-NJMS; Ph.D., Pennsylvania
Biomechanics; biomaterials; orthopedicimplantdesign;articular cartilage injury
andbiomechanics

MarkR. Plummer, Associate Professor of Biology and Neuroscience, FAS-NB;
Ph.D.,Rutgers
Signal transmission; nervoustransmission

E. Diane Rekow, Professor and Chairperson, Departmentof Orthodontics,
UMDNJ-NJDS; Ph.D.,D.D.S., Minnesota
Machinableceramics; CAD/CAM for dental applications

JohnRicci, Associate Professor of Orthopaedics, UMDNJ-NJMS; Ph.D.,UMDN]J
Cellandtissue responsetobiomaterialsandimplantablebiomedical devices

AlvinJ.Salkind, Professor of Surgery/Bioengineering, UMDNJ-RWIMS,
and Professor of Biomedical Engineering, SE; D.Ch.E., Polytechnic Institute
ofNewYork
Physiological sensorsandstimulators; pacemakers; catheters

John Semmlow, Professor of Biomedical Engineering, SE, and Professor of Surgery,
UMDNJ-RWIMS; Ph.D., lllinois
Neural control of eye movements; noninvasive detection of coronary artery disease

George K. Shoane, Professor of Biomedical Engineering, SE; Ph.D.,
California(Berkeley)
Visual control models; early visual processing, machine visionapplications

Samuel Sideman, Distinguished Visiting Professor of Biomedical Engineering, SE;
D.Sc., Technion-Israel Institute of Technology
Transportphenomena; modeling cardiovascularsystems

Frederick H. Silver, Professor of Pathology, UMDNJ-RWIMS; Ph.D.,
Massachusetts Institute of Technology
Biomaterials; connectivetissue structureand mechanics

Robert Trelstad, Professor of Pathology, UMDNJ-RWIMS; M.D., Harvard
Tissueinjuryand repair

Kathryn Uhrich, Assistant Professor of Chemistry, FAS-NB; Ph.D., Cornell
Biopolymersynthesis

TritalaK. Vaidyanathan, Professor of Prosthodonticsand Biomaterials,
UMDNJ-NIDS; Ph.D., Polytechnic Institute of New York
Dentalbiomaterials (ceramics, polymers, metals); corrosion microscopy

William C. VVan Buskirk, Professor of Mechanical Engineering, Provostand Senior
Vice President of Academic Affairs, NJIT; Ph.D., Stanford
Bonemechanics; vestibular mechanics

YehudaVardi, Professor of Statistics, FAS-NB; Ph.D., Cornell
Positronemissiontomography;operationsresearch; applied probabilityand
industrial statistics

Harvey R. Weiss, Professor of Physiology, UMDNJ-RWIMS; Ph.D., Duke
Circulatoryandcardiacphysiology

Walter Welkowitz, Professor Emeritus of Biomedical Engineering, SE;
Ph.D., lllinois
Cardiovascular research; heartassistsystems

Joseph Wilder, Research Professor of Electricaland Computer Engineering, SE;
Ph.D.,Pennsylvania
Humanvisual perception

Mark C.Zimmerman, Group Leader, Physical and Analytical Characterization,
Johnson &Johnson; Ph.D.,Rutgers
Orthopedichiomaterialsand biomechanics, acoustic microscopy

Associate Members of the Graduate Faculty

RobertE. Brolin, Associate Professor of Surgery, UMDNJ-RWIMS;
M.D., Michigan
Intestinal ischemic diseaseand morbid obesity
Kennethl. Ciuffreda, Professor of Vision Sciences, SUNY (College of
Optometry); Ph.D., California(Berkeley)
Clinical and researchaspects of visual functionand oculomotor control
RobertD. Harten, Associate Professor of Orthopaedics, UMDNJ-RWIMS;
Ph.D.,Rutgers
Orthopaedicbiomechanics; bone repair; distraction osteogenesis, acoustic
microscopy, tissueengineering
Mel L. Kantor, Associate Professor of Oral Pathology, Biology, and Diagnostic
Sciences, UMDNJ-NJDS, and Clinical Associate Professor of Radiology,
UMDNJ-NJMS; D.D.S., North Carolina
Observer performance, diagnosticefficacy, and visual psychophysicsinradiology
Sanford L. Klein, Chairpersonand Professor of Anesthesia, UMDNJ-RWIMS;
M.D., Albany Medical Center, D.D.S., New York
Laser-assisted anastomosisforblood vesseland nerve repair
Irwin Krasna, Professor of Pediatric Surgery, UMDNJ-RWIMS; M.D., Chicago
Medical School
Intestinal blood flow; splenictransplants; cancer growth
Suzanne H. Maxian, Departmentof Surgery, Pennsylvania College of Medicine;
Ph.D.,Rutgers-UMDNJ
Biomechanicsandbiomaterials; researchof novel hard tissues
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Robert M. Olson, Associate Professor of Surgery, UMDNJ-RWIMS; M.D.,
Pennsylvania
Wound healing; burns;collagen; syntheticskin; epithelialization

Steve Petrucelli, Assistant Professor of Biomedical Engineering, SE; Ph.D., Rutgers
Designof microcomputer base; analytical instrumentation

Daniel M. Shindler, Associate Professor of Medicine, UMDNJ-RWJIMS;
M.D.,Seville
Cardiacultrasound image processing using ANSICand PERL

Charles Steiner, Professor Emeritus of Osteopathic Sciences, UMDNJ-SOM; D.O.,
PhiladelphiaCollege of Osteopathic Medicine
Biomedicalbasisof clinical findings

Heikki Uustal, Staff Physiatrist, J.F.K.Johnson Rehabilitation Institute;
M.D.,Vermont
Prostheticsand orthotics;amputees

Adjunct Members of the Graduate Faculty

David L. Christiansen, Assistant Professor of Pathology, UMDNJ-RWIMS;
Ph.D.,Rutgers/UMDNJ-RWJMS
Biomimeticmaterials, bioceramics; extracellular matrix mineralization
RobertG. Fisher, Professor of Neurosurgery, UMDNJ-RWIMS;
M.D., Pennsylvania
Increased intracranial pressure; spinemechanics; CNScirculation
Carey Glass, President, CG Medical, CP;B.S., New York
Prostheticmaterialsand devices
Dorene A. O’Hara, Associate Professor of Anesthesia, New York Medical College;
M.D.,Harvard
Computer-controlled delivery of drugs; computer modeling of drugkinetics
GeorgeS. Tzanakos, Visiting Associate Professor of Biomedical Engineering, SE;
Ph.D.,Syracuse
Positronemissiontomography (PET): R&D of new PET scannersand detectors,
imagereconstruction

Programs

The academic, research, and training activities of the graduate
program in biomedical engineering are carried out collaboratively
by the faculties of the University of Medicine and Dentistry of
New Jersey—Robert Wood Johnson Medical School and the School
of Engineering of Rutgers, The State University of New Jersey,
located on the Busch campus in Piscataway, New Jersey.

The biomedical engineering faculty has established research
programs in cardiovascular systems analysis; automated diagnostic
devices; bioinstrumentation, including biotelemetry and implants;
cardiac assist devices; medical applications of pattern recognition;
medical imaging; neural network applications to biomedical
engineering; neurological control; neuromuscular modeling; bio-
mechanics; and biomaterials. Research areas in the medical school
also include electroneurophysiology, neural information processing
and modeling, hypertension, respiratory controls, computer-assisted
diagnosis, nuclear magnetic resonance, positron emission tomog-
raphy, the study of binocular oculomotor balance, and the study
of artificial implant materials.

Minimum requirements for the M.S. degree include 38 credits
of course work, 6 credits of research, and an M.S. thesis. Minimum
requirements for a Ph.D. degree are 48 credits with satisfactory
grades in approved courses and 24 credits for an acceptable research
thesis. There is no foreign language requirement. The residence
requirement depends on the area of specialization.

Students who have been accepted to both the Graduate School-
New Brunswick and the University of Medicine and Dentistry of
New Jersey—Robert Wood Johnson Medical School and who satisfy
the requirements of both institutions are eligible to pursue an
M.D./Ph.D. curriculum.

The qualifying examination normally consists of four written
examinations. All students take examinations in both physiology
and in the research area of their thesis. Depending on specific
concentration within the program, students take examinations
in either (1) systems analysis and computer applications, and
instrumentation or (2) biomaterials and biomechanics. An oral ex-
amination, in the appropriate area of specialization, is administered
by the student’s thesis committee. Candidates are required to present
seminars, which are attended by all members of the thesis committee,
in order to allow the committee to evaluate research progress.

The program in biomedical engineering has been selected to
participate in the Graduate Professional Opportunities Program,
which provides fellowships for women and minority students.
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Graduate Courses

16:125:503,504. THEORY AND DESIGN OF BIOMEDICAL
INSTRUMENTS (3,3)
Semmlow
The principles of instrument-type transducer design, with
illustrations of resistance, inductance, capacitance, piezoelectric,
magnetostrictive, and force-balance-type transducers. Examples
of stress instruments for medical applications.

16:125:505. (F) BIOPOLYMERS (3)

Silver. Prerequisite: Elementary biochemistry. Recommended: Physical chemistry.
Relationship between macromolecular structure, maintenance of
tissue shape, and mechanical integrity, particularly in mammalian
connective tissues. Emphasis on structural mechanisms related
to viscoelastic behavior of collagen and matrix components, as
well as rubberlike behavior of elastin. Laboratory demonstrations
emphasize relationship of structure and physical properties of
structural biomaterials.

16:125:506. (S) ARTIFICIAL IMPLANTABLE MATERIALS (3)

Silver. Prerequisite: Bachelor’sdegree inengineering or permission ofinstructors.
Evaluation of biocompatibility. Specific biomaterials-tissue inter-
actions. Toxicology of implanted materials. Surface phenomenon
and membranes. Implantable electrodes and power sources.
Implantable metals, alloys, polymers, and ceramics. Lubrication
and wear of implants. Total hip and knee prostheses. Connective
tissue replacement.

16:125:507. (F) WAVE PHENOMENA IN BIOMEDICAL SYSTEMS (3)
Wave propagation in electrical, mechanical, thermal, and chemical
systems; the common parameters of distributed systems; blood
flow in arteries; chemical diffusion in organs; and nerve action
potential transmission.

16:125:508. (S) PATHOBIOLOGY (3)
Silver. Prerequisites: 01 or 11:115:301 or equivalent,and permission
ofinstructor.
Cellular and tissue reaction to injuries resulting from ischemia,
physical forces, and exposure to chemicals including synthetic and
natural polymers. Inflammation, immune reactions, regeneration,
and repair. Transplantation of natural and synthetic materials as
well as reactions to implanted materials.

16:125:509. MEDICAL DEVICE DEVELOPMENT (3)

Development of medical devices that employ primarily polymeric
materials in their construction. Materials selection, feasibility
studies, prototype fabrication, functionality testing, prototype

final selection, biocompatibility considerations, efficacy testing,
sterilization validation, FDA regulatory approaches, writing of IDE,
SID(K) and PMAs, device production, and record keeping.

16:125:510. (S) ENGINEERING HEMODYNAMICS (3)

Drzewiecki
Application of engineering techniques to the study of blood flow.
Topics include the analysis of physiologically relevant models
of the left ventricle, aorta, and peripheral vascular system in
normal and diseased states. The analysis is applied to the design
of circulatory assist devices and cardiovascular instrumentation.

16:125:512. (S) FUNDAMENTALS OF COMPUTED TOMOGRAPHY (3)
Dunn. Prerequisite: 16:332:543.

Image restoration and enhancement techniques, convex projections,

pseudo inverse, back projection, simplex methods, least mean square

error, constrained solutions, nonlinearities. Applications include

X-ray, ultrasound, NMR, and optical medical imaging systems.

16:125:513. (S) VISUAL RESEARCH AND INSTRUMENTATION (3)
Shoane. Prerequisite: 14:332:345or equivalent.

Control system analysis of human visual systems and survey of

instrumentation used. Topics include anatomy of the visual system;

triad: accommodation, vergence, and pupil; saccadic and pursuit

eye movements.



16:125:515. (F) BIOELECTROCHEMICAL ASPECTS OF IMPLANTS AND
DEVICES (3)
Salkind, Guzelsu. Prerequisites: 16:125:503,504, and 507.
Applications of bioelectrochemical engineering to areas of bio-
medical engineering, including membrane properties, propagation
of biological wave potentials, corrosion of implanted materials,
and nerve and organ stimulation.

16:125:516. (S) VISUAL PATTERN RECOGNITION (3)
Micheli-Tzanakou. Prerequisites: 01:119:356 and 01:640:244, or equivalent.
Patterns are the means by which living organisms and “thinking”
machines sense, interpret, classify, and act on information extracted
from their surroundings. Recognition in the visual system within
the context of information processing in living organisms and
computers. Computer vision compared to biological vision.

16:125:517. (F) CIRCULATORY DYNAMICS (3)

Li
The circulatory system with emphasis on invasive and noninvasive
measuring techniques. Topics include measurement of blood
pressure and flow in arteries and veins, muscle mechanics, models
of the heart, microcirculation, the closed cardiovascular system,
and cardiac assist devices.

16:125:518. (S) COMPUTER APPLICATIONS IN BIOMEDICAL
ENGINEERING (3)
Eikenberry,Papathomas
Digital and other computer techniques applied to the problems
of biomedicine. The acquisition of data and its processing with
small computers. Modeling of biological and other systems.

16:125:519. (F) BIOLOGICAL MATERIALS (3)

Guzelsu. Prerequisite: Bachelor’'sdegreeinengineering.
Mechanical and electromechanical properties of biological
tissues. Bone, tendon, cartilage, and soft tissues. Composite and
mixture modeling. Experimental and theoretical determination
of strain energy function. Bionimetics.

16:125:520. (S) NEUROELECTRIC SYSTEMS (3)

Micheli-Tzanakou. Prerequisites: 16:332:505and general physiology.
Introduction to function and models of the nervous system;
generator and action potentials; conduction in nerve fibers and
across synaptic junctions; analysis of sensory and neuromuscular
systems; EEG and EKG waveforms.

16:125:523. (F) BIOMEDICAL INSTRUMENTATION LABORATORY (3)
Li.Prerequisites: 16:125:503,504.

Practical design of biomedical transducers, electrodes, amplifiers.

Operation and performance evaluation of biomedical instruments.

Recording, filtering, processing, and analysis of physiological signals.

16:125:525. (F) BIOLOGICAL CONTROL SYSTEMS (3)

Shoane. Prerequisite: 01:119:356 or equivalent.
Application of control theory to the analysis of physiological
systems. Topics include: pharmacokinetics, cardiovascular system,
pulmonary system, stability analysis using Nyquist and root
locus, LMS adaptive algorithm, renal concentrating mechanism,
membrane potential, and ionic channels. Computer simulation
exercises parallel each lecture topic.

16:125:526. BRAIN DYNAMICS (3)

Micheli-Tzanakou. Prerequisite: 16:125:520 orequivalent.
Combined analysis procedures of EEG and evoked potentials
may provide information on signal neural events provided that
experiments are adequately designed. Presents conceptual devel-
opment of resonance phenomena in biophysical sciences and
considers the system at moment of stimulation for estimating
and prediction of its response. Stereodynamics, simultaneously
recorded multichannel EEG data, and evoked potentials from
substructures of the brain.

16:125:528. (S) MOLECULAR SYSTEMS ENGINEERING (3)

Craelius. Prerequisite: Mammalian physiology and cell physiology.
Interfacing of biomolecules and biological tissues with useful
devices. Principles of recording and analysis of molecular
signals discussed. Modeling of molecular electronic systems
using simulation software.

16:125:530. NONLINEAR BIODYNAMICS, CHAOS, AND

FRACTALS (3)

Drzewiecki
Introduction to nonlinear dynamics and chaos, phase plots, strange
attractors, deterministic/random fractals, fractal dimension.
Applications in cardiopulmonary science and neurosciences.

16:125:531. (S) ELECTROMAGNETIC COMPATIBILITY (3)

Craelius
Medical applications of electromagnetic (EM) energy; principles
of reducing EM emission and noise susceptibility of devices
in the 25-1000 MHz band; test and measurements of EM fields
for regulatory compliance.

16:125:532. CYTOMECHANICS (3)

Craelius. Prerequisite: Undergraduate degreeinengineering.
Mechanical properties and measurements of cells; stress-strain
relationships in cells, organelles, and biomatrices, including
methods of mechanical measurements.

16:125:533. DESIGN OF MICROPROCESSOR-BASED MEDICAL
INSTRUMENTATION (3)
Petrucelli. Prerequisites: 16:125:504 and 14:332:374, or equivalent.
Signal processing, display, and control components of medical
instrumentation systems. Topics include bus and communication
protocols, microprocessor interface design, signal conditioning and
acquisition circuitry, and data display interfaces.

16:125:540. (S) INTRODUCTION TO LIMB PROSTHETICS | (3)
Basics of prosthetic practice, ethics, health economics,
and professionalism; neuropathology and orthopathology.

16:125:541. (F) BIOMECHANICAL MEASUREMENTS (3)

Craelius, Dunn
Techniques for measuring biomechanical properties of limbs,
organs, and tissues, as well as prosthetic devices, both at rest and
during ambulation. Topics include experimental and statistical
methods, clinical research study design, mechanical properties and
behavior of tissues, use of transducers, and major imaging modalities.

16:125:542. (S) PROSTHETICS FOR THE UPPER LIMB (4)

Craelius, Uustal
Material selection and mechanical-electrical design criteria for
the upper-limb amputee. Design and fabrication of operational
prostheses, starting from measurements of amputee subjects, and
finishing with operational testing.

16:125:543. (F) PROSTHETICS FOR THE LOWER LIMB | (4)

Uustal, Craelius
Material selection and mechanical design criteria for the trans-
tibial amputee. Design and fabrication of operational prostheses,
starting from measurements of amputee subjects, and finishing
with operational testing. Bodily responses to amputation; casting;
components; initial fitting; gait evaluation and training; pre- and
postoperative care.

16:125:544. (S) PROSTHETICS FOR THE LOWER LIMB Il (4)

Craelius
Material selection and mechanical design criteria for the trans-
femoral amputee. Design and fabrication of operational prostheses,
starting from measurements of amputee subjects, and finishing
with operational testing. Bodily responses to amputation; casting;
components; initial fitting; gait evaluation and training; pre- and
postoperative care.
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16:125:551. (F) BIOPOLYMER SYNTHESIS (3)

Kohn,Uhrich
Provides chemists, as well as chemical and biomedical engineers,
with a solid understanding of the key principles that differentiate
polymers as unique materials. Upon completion, students will be
able to select polymers for industrial/medical applications, com-
prehend the scientific literature in polymer chemistry, and conduct
applications-related research involving polymeric materials. Prior
knowledge of polymer chemistry or materials science not required.

16:125:553. (F) BIOMATERIALS CHARACTERIZATION (3)

Moghe, Ricci
Provides fundamental instruction on the methods and rationales
used in characterization of metal, ceramic, polymeric, and biologic
materials used in biomedical implant fabrication. Instruction in
microscopy and imaging techniques, spectroscopy and electron
probe methods, mechanical characterization, and models used
to characterize cell and tissue response to biomaterials. Includes
topics such as response of specific tissues to biomaterials, tissue
engineering, and artificial organs.

16:125:562. DIGITAL RADIOLOGY (3)

Dunn
Models of image formation, part and process segmentation and
recognition. Specialized models of living organisms. Structural
and statistical models of form; reasoning and interpretation
models of functions. Medical diagnosis. Artificial intelligence and
computational biology.

16:125:601,602. SEMINAR IN BIOMEDICAL ENGINEERING I,II (1,1)
Forfirst-yeargraduate students.
Current topics in biomedical engineering.

16:125:603,604. SEMINAR IN BIOMEDICAL ENGINEERING IILIV (1,1)
Foradvanced graduatestudents.

Current topics in biomedical engineering discussed by invited

speakers and in prepared presentations by students.

16:125:610. ADVANCED TOPICS IN COMPUTERS IN BIOMEDICAL
ENGINEERING (3)
Dunn. Prerequisites: 16:125:518 and permission of instructor.
Advanced study of computer applications in biomedical engineer-
ing. Possible topics include: computerized axial tomography (CAT),
positron emission tomography (PET), magnetic resonance imaging
(MRI), use of artificial intelligence (Al) in medical diagnosis,
learning systems, digital and sampled data implementations, large
scale systems, filtering, and image reconstruction. Topics vary.

16:125:612. ADVANCED TOPICS IN ENGINEERING
HEMODYNAMICS (3)
Prerequisite: 16:125:510.
Emphasis on assisted circulation and artificial hearts, noninvasive
indices of cardiac disorders and their measurement, and models
of coronary circulation.

16:125:615. ADVANCED TOPICS IN BRAIN RESEARCH (3)
Papathomas. Prerequisites: 16:125:520and permission of instructor.

Advanced study of current research areas of brain research. Topics

include information processing in the brain, pattern recognition in

different sensory modalities, advanced techniques of diagnosing

different system disorders, and data recording and techniques

of analysis. Topics vary depending on student interest and

faculty availability.

16:125:620. NEURAL NETWORKS AND NEUROCOMPUTING (3)
Micheli-Tzanakou. Prerequisites: Advanced standingand permission
ofinstructor.

Classical theories such as the Perceptron; LMS algorithm; the

Boltzmann machine; Hopfield nets; back propagation; associative

neurons; as well as adaptive algorithms, such as the ALOPEX

algorithms, are examined in detail. Different applications and
current literature examined and discussed.
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16:125:621,622. SPECIAL PROBLEMS IN BIOMEDICAL
ENGINEERING (BA,BA)

16:125:699. NONTHESIS STUDY (1)
16:125:701,702. RESEARCH IN BIOMEDICAL ENGINEERING (BA,BA)

See also courses listed under Electrical Engineering, as well as
16:650:528 Biomechanical Systems (3).

BIORESOURCE ENGINEERING 127

Degree Program Offered: Master of Science
Director of Graduate Program: Professor Gene A. Giacomelli,
Bioresource Engineering Building, Cook Campus (732/932-9753)

Members of the Graduate Faculty

Robert M. Cowan, Assistant Professor of Environmental Science, CC;
Ph.D.,SUNY (Buffalo)
Biological treatment (kinetics, processengineering, modeling); bioremediation,
industrialand hazardouswaste treatment
Gene A. Giacomelli, Professor of Bioresource Engineering, CC; Ph.D., Rutgers
Greenhouseenvironmental controland crop productionsystems
Kan-Ichi Hayakawa, Professor of Food Science, CC; Ph.D.,Rutgers
Heatand masstransfer infoods; heatsterilization of food
UtaKrogmann, Assistant Professor of Environmental Science, CC; Ph.D.,
Hamburg-Harburg
Wasteanalysis, recycling, waste minimization, anaerobic digestion,composting
DavidR. Mears, Professor of Bioresource Engineering, CC; Ph.D., Rutgers
Energyalternativesforagriculture; engineering greenhouse systems: solarand
waste heat; mechanization
George H. Nieswand, Professor of Environmental Systems Analysis, CC;
Ph.D.,Rutgers
Environmental systemsanalysis; water resource management; land use planning
WilliamJ. Roberts, Director of Center for Controlled Environment Agricultureand
Extension Specialistin Bioresource Engineering, CC; M.S., Rutgers
Energy alternativesfor agriculture; greenhouse heating systems: solarand waste
heat; structures; protected cultivation
Kuan-Chong Ting, Chairpersonand Professor of Bioresource Engineering, CC;
Ph.D., lllinois
Environmental controland automation for protected cultivation; systemsanalysis;
roboticsinfood processing
Barbaral. Turpin, Assistant Professor of Environmental Science, CC;
Ph.D., Oregon Graduate Institute
Airpollutioninstrumentation, samplingand analysis of atmospheric particles
RobertR. Wolfe, Professor of Bioresource Engineering, CC; Ph.D., Purdue
Food quality inspection; applied machinevision; unitoperations

Adjunct Members of the Graduate Faculty

Andrew]. Higgins, Vice President for Engineering, Applied Waste Water
Tech., Inc.;Ph.D.,Rutgers
Wastewater processengineering;solidwaste recyclingand utilization;
hazardouswaste

Tadashi Takakura, Professor of Agricultural Engineering, University of Tokyo;
Ph.D., Tokyo
Environmental controlengineering

Programs

Bioresource engineering is concerned with the application of
engineering and technology to the production, processing, and
handling of food and natural fiber. It deals with the basic research
and practical biological and engineering applications in such

fields as conservation of natural resources, irrigation and drainage,
quality of surface and ground water, land use planning, processing
and storage techniques, fundamental studies of the engineering
properties of biological materials, the effects of biological waste
disposal systems on the environment, the design and development
of machines and buildings, and the automation in greenhouse crop
production systems and the food industry. There are no language
or residency requirements.



Graduate Courses

16:127:507. (F) ENVIRONMENTAL SYSTEMS ANALYSIS (3)

Ting, Nieswand
The philosophy of the systems approach. The modeling of systems.
Quantitative methods in environmental systems analysis. The
application of the systems approach and techniques of systems
analysis to environmental problems.

16:127:508. (S) INSTRUMENTS IN BIORESOURCE ENGINEERING (3)
Wolfe

General measurement systems, error analysis, transducer and

signal conditioning. Digital data acquisition and control systems.

16:127:611,612. SEMINAR IN BIORESOURCE ENGINEERING (1,1)
Giacomelli

16:127:697,698. SPECIAL PROBLEMS IN BIORESOURCE
ENGINEERING 1,1l (BA,BA)

Directed studies of special problems that involve unique appli-

cations of bioresource engineering.

16:127:699. NONTHESIS STUDY (1)

16:127:701,702. RESEARCH IN BIORESOURCE ENGINEERING (BA,BA)

BIOTECHNOLOGY 126

Program Offered: Core CurriculuminBiotechnology

Directorsof Interdisciplinary Core Curriculum: Professor Henrik
Pedersen, Department of Chemical and Biochemical Engineering,
Busch Campus, (732/445-2568, 5514); Professor Aaron J. Shatkin,
Center for Advanced Biotechnology and Medicine, Busch
Campus, (732/235-5300)

Participating Faculty

The following members of the graduate faculty, identified more
fully under the subject headings indicated, are affiliated with the
core curriculum in biotechnology:

Cory Abate-Shen, Physiology and Neurobiology

Stephen Anderson, Biochemistry

Edward Arnold, Chemistry

HelenBerman, Chemistry

IraBlack, Physiology and Neurobiology

KennethJ. Breslauer, Chemistry

Helen M. Buettner, Chemical and Biochemical Engineering
William Craelius, Biomedical Engineering

Stanley Dunn, Biomedical Engineering

Richard H. Ebright, Chemistry and Molecular Genetics
Celine Gelinas, Microbiology and Molecular Genetics
HerbertGeller, Pharmacology

Masayori Inouye, Biochemistry

Daniel F.Klessig, Microbiology and Molecular Genetics
Joachim Kohn, Chemistry

David Kosson, Chemicaland Biochemical Engineering
Casimir Kulikowski,Computer Science

DebraLaskin, Toxicology

MichaelJ. Leibowitz, Microbiology and Molecular Genetics
Peter Lobel, Pharmacology

Joachim Messing, Microbiology and Molecular Genetics
Prabhas Moghe, Chemical and Biochemical Engineering
Gaetano T. Montelione, Biochemistry

Robert A. Moss, Chemistry

Fernando Muzzio, Chemicaland Biochemical Engineering
Henrik Pedersen, Chemical and Biochemical Engineering
Sidney Pestka, Microbiology and Molecular Genetics
Arnold Rabson, Microbiology and Molecular Genetics
DavidJ.Riley, Physiology and Neurobiology

AaronJ. Shatkin, Microbiology and Molecular Genetics
Ann M. Stock, Biochemistry

Eileen White, Microbiology and Molecular Genetics
Kathryn Uhrich, Chemistry

GerbenJ. Zylstra, Microbiology and Molecular Genetics

Core Curriculum Program

The goal of the biotechnology core curriculum is to provide
predoctoral students with an integrated, interdisciplinary education
in biotechnology. Students apply to the core curriculum after
they have been admitted as full-time students in any one of the
biological, physical, or mathematical science doctoral programs in
the Graduate School-New Brunswick. Upon graduation, students
within the core curriculum receive a Ph.D. in their primary field
(e.g., microbiology, biochemistry, chemical engineering) with
specialization in biotechnology. Because of the interdisciplinary
nature of the subject matter, specific course guidelines, laboratory
rotations, and seminars have been established to ensure that stu-
dents are not only well-educated within one primary discipline,
but also acquire the cross-disciplinary skills needed to translate
basic science discoveries into technological developments.

The course structure is flexible. However, formal course require-
ments include a minimum of 6 credit hours in molecular and cellular
biology, 3 credit hours in biophysical chemistry, and 3 credit hours
in engineering or computer science. All students are required to
complete two laboratory rotations (one of which is in an industrial
laboratory) and to enroll in 16:126:603, 604 Topics in Advanced
Biotechnology during each term of enrollment. The laboratory
rotation allows students a broader exposure to the methods of
biotechnology and the faculty of the core curriculum. The topics
course provides students with an in-depth exposure to new
developments in biotechnology and serves to unify the students
and faculty. Students also work closely with a faculty mentor from
the participating faculty list on a dissertation topic. The emphases
of the research training are in the areas of protein production, tis-
sue engineering, drug design and delivery, and biomolecular engi-
neering. Students in the core curriculum are expected to have a
science background that includes one year of college mathematics,
one year of biology, three years of chemistry (general, organic,
physical), and one year of physics.

Graduate Courses

16:126:603,604. TOPICS IN ADVANCED BIOTECHNOLOGY (1,1)
Oral presentations and discussions of the current literature
in biotechnology.

CELL AND DEVELOPMENTAL
BIOLOGY 148

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor Richard W. Padgett,
Nelson Biology Laboratories, Busch Campus (732/445-3430)

Members of the Graduate Faculty

Cory Abate-Shen, Associate Professor of Neuroscience and Cell Biology
UMDNIJ-RWIMS/CABM;Ph.D., Cornell Medical College
Molecular processesthatcontrol geneexpression duringmammalian
neuronaldevelopment

KurtF. Amsler, Assistant Professor of Physiology, UMDNJ-RWIMS;
Ph.D., Tennessee
Polarized expression of receptor tyrosine kinasesin regulation of epithelial
cellbehavior

BrianJ. Aneskievich, Assistant Professor of Surgery, UMDNJ-RWIMS;
Ph.D.,SUNY (Stony Brook)
Regulation of keratinocyte geneexpression by retinoidsandfatty acids

BruceS.Babiarz, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Cincinnati
Earlymammaliandevelopment,implantation;mammaliandevelopmental genetics

SalvatorelJ. Caradonna, Associate Professor and Chairperson of the Department of
Molecular Biology, UMDNJ-SOM; Ph.D.,SUNY (Buffalo)
Molecularbiology of human DNA repair; interactionswith cell cycle
controlelements

Kiran K.Chada, Associate Professor of Biochemistry, UMDNJ-RWIMS;
Ph.D.,Oxford
Developmental geneexpressionintransgenicmice

Kuang Yu Chen, Professor of Chemistry, FAS-NB; Ph.D., Yale
Biochemistry and function of polyaminesand hypusine-containing elF-5A, cancer
biology; transcription factorsand cellular senescence
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Suzie Chen, Assistant Professor of Chemical Biology and Pharmacognosy, CP;
Ph.D., AlbertEinstein College of Medicine
Transgenicmice predisposed tomelanomadevelopment; molecular merchant
ofadipocytedifferentiation; uu-induciblegenes

Xuemei Chen, Assistant Professor of Genetics, WIM/FAS-NB; Ph.D., Cornell
Moleculargeneticanalysis of flower developmentin Arabidopsis

Lori Covey, Assistant Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Columbia
Switch recombinationinhuman B lymphocytesinresponseto T-cell factors

Bill D. Davis, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Purdue
Scienceeducation; plantbiology

Robin L. Davis, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D., Stanford
Regenerationandelectrophysiology of peripheralauditory neurons

David T. Denhardt, Professor of Celland Molecular Biology, FAS-NB; Ph.D.,
CaliforniaInstitute of Technology
Molecularbiology of cancer, cell signalingand regulation of gene expression;
structureand function of osteopontinandtissueinhibitor or metalloproteinases

Emmet A. Dennis, Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D., Connecticut
Parasitology,schistosome pathology

M. David Egger, Professor of Neuroscience and Cell Biology, UMDNJ-RWJMS;
Ph.D., Yale
Neurophysiology; neuroanatomy; neurogenetics

FrancineB. Essien, Professor of Cell Biology and Neuroscience, FAS-NB; Ph.D.,
AlbertEinstein College of Medicine
Developmentalbiology;genetics

Allahverdi Farmanfarmaian, Professor of Physiology, FAS-NB; Ph.D., Stanford
Molecularaspectsof membranetransport

DunneFong, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Princeton
Celldifferentiation: proteinasesand cancer invasion

Abram Gabriel, Associate Professor of Molecular Biology and Biochemistry,
FAS-NB;M.D.,JohnsHopkins
Mechanismsofeukaryoticretrotransposition

Herbert M. Geller, Professor of Pharmacology and Neurology, UMDNJ-RWJMS;
Ph.D.,Case WesternReserve
Developmentalandcellular neurobiology

Donald Gerecke, Assistant Professor of Pharmacology and Toxicology, CP;
Ph.D.,Harvard
Molecularbiology of lungfibrosis

Bijan K. Ghosh, Professor of Physiology and Biophysics, UMDNJ-RWIMS;
D.Sc., Calcutta
Developmentofsubcellularorganelles

Marion Gordon, Assistant Professor of Pharmacology and Toxicology, CP; Ph.D.,
UMDNJ/Rutgers
Collagengeneregulationduringcorneadevelopment; regulationandfunction
of EMMPRIN, amatrix metalloproteinase stimulator, innormal and
transformedcells

Nathan H. Hart, Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Harvard
Spermegg interactions: eggactivation; role of cytoskeleton inearly embryogenesis

RobertHerman, Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Rutgers
Parasitology

Sarah Hitchcock-DeGregori, Professor of Neuroscienceand Cell Biology,
UMDNJ-RWIJMS; Ph.D., Case Western Reserve
Structure-functionrelationshipsincontractile proteins

Shu-Chan Hsu, Assistant Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,British Columbia
Molecular mechanismsofsynaptic developmentand function

Arnold G. Hyndman, Professor of Biological Sciences, FAS-NB; Ph.D., California
(LosAngeles)
Developmental neurobiology; neurotoxicology

MasayoriInouye, Professor of Biochemistry, UMDNJ-RWIMS; Ph.D., Osaka
Generegulation;signal transduction; protein folding; adaptation tostresses

Kenneth Irvine, Assistant Professor of Molecular Biology and Biochemistry,
FAS-NB/WIM;Ph.D., Stanford
Cellcommunication, patterning,and morphogenesis

William G.Johnson, Professor of Neurology, UMDNJ-RWIJMS; M.D., Columbia
Geneticsofhumanneurodegenerative diseasesand developmental disorders

Megerditch Kiledjian, Assistant Professor of Cell Biology and Neuroscience,
UMDNJ-RWIMS; Ph.D., Pennsylvania
RNA-proteininteractionsintheeukaryoticgeneexpression

Daniel F. Klessig, Professor of Molecular Biology, WIM/FAS-NB; Ph.D., Harvard
Generegulationandsignal transduction in plant-pathogen interaction

George M. Krauthamer, Professor of Cell Biology and Neuroscience, UMDNJ-
RWIMS; Ph.D., New York
Neurophysiology; neuroanatomy
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Jerome A. Langer, Associate Professor of Molecular Geneticsand Microbiology,
UMDNJ-RWIMS; Ph.D., Yale
Cloningandanalysisofcell surface receptors foralphainterferon; mechanism of
actionofinterferons; proteinrecognition; receptors

DebralL.Laskin, Professor of Pharmacology and Toxicology, CP; Ph.D., Medical
CollegeofVirginia
Immunology;inflammation; toxicology; cytokinesis

Hsin-YiLee, Professor of Biological Sciences, FAS-C; Ph.D., Minnesota
Developmentalbiology; tissueculture

JohnLenard, Professor of Physiology and Biophysics, UMDNJ-RWIMS;
Ph.D.,Cornell
Enveloped virusfusion; transcriptionandreplication of negative-stranded
RNAviruses

AliceY.-C.Liu,Professor of Cell Biology and Neuroscience, FAS-NB; Ph.D.,
MountSinai
Stress,aging,and the roleof redoxincell signalingand regulation

FangLiu, Assistant Professor of Chemical Biology, CP/CABM;Ph.D.,Harvard
Growthanddifferential control

Peter Lobel, Associate Professor of Pharmacology, UMDNJ-RWIMS/CABM;
Ph.D.,Columbia
Proteintargeting, mannose 6-phosphate receptors, cancer prognosticindicators

RobertE. Loveland, Associate Professor of Cell Biology and Neuroscience,
FAS-NB;Ph.D.,Harvard
Marinebiology;invertebratezoology; mathematical modeling

Richard A. Lutz, Professor of Marine and Coastal Sciences, CC; Ph.D., Maine
Biology of deep seahydrothermal vents; molluscanecology

GordonJ. Macdonald, Professor of Neuroscience and Cell Biology, UMDNJ-
RWIMS; Ph.D.,Rutgers
Biology of reproduction;endocrinology

SashaMalamed, Professor of Anatomy, UMDNJ-RWJIMS; Ph.D., Columbia
Nervousand neurotrophicregulationsofovarianfollicle formation

Charles Martin, Professor of Cell Biology and Neuroscience, FAS-NB; Ph.D.,
FloridaState
Geneticcontrolof membraneassembly

Fumio Matsumura, Professor of Molecular Biology and Biochemistry, FAS-NB;
Ph.D.,Nagoya
Molecularandcellbiology of cytokinesis

Michael McCormack, Professor of Pathology, UMDNJ-SOM; Ph.D., Minnesota
Humangenetics; behavioral genetics; biochemical genetics; geneticcounseling

TerryR.McGuire, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D., lllinois
Behavioral and neurogenetics; biometrical genetics

KimS. McKim, Assistant Professor of Microbiology and Genetics, CC/WIM;
Ph.D.,British Columbia
Regulationof meiotic recombination; homologouschromosome pairing;
DNA repair

Randall D. McKinnon, Assistant Professor of Neurosurgery, UMDNJ-RWIMS;
Ph.D., McMaster
CNSdevelopmentand myelination; growth factorsand signal transduction; cell
transplantation; genetherapy for CNStumors

Gary F. Merrill, Professor of Physiology, Cell Biology, and Neuroscience, FAS-NB;
Ph.D.,Michigan State
Organ perfusion; roles of naturally occurring chemicalsin regulation ofheartand
skeletalmuscle

N.Ronald Morris, Professor of Pharmacology, UMDNJ-RWIMS; M.D., Yale
Molecularbiology of mitosis

William R. Moyle, Professor of Obstetricsand Gynecology, UMDNJ-RWIMS;
Ph.D.,Harvard
Molecularbiology of hormoneaction; structureand function of proteinhormones
andtheirreceptors

RobertG. Nagele, Associate Professor of Molecular Biology, UMDNJ-SOM;
Ph.D.,Rutgers
Chromatinorganizationinthecell nucleus

Lenore Neigeborn, Lecturer in Life Sciences, FAS-NB; Ph.D., Columbia
Geneticand molecular mechanismsgoverninggeneregulationinyeast

RichardS. Nowakowski, Associate Professor of Anatomy, UMDNJ-RWIMS;
Ph.D.,Harvard
Cellproliferationand migration during the early developmentofcentral
nervoussystem

Richard W. Padgett, Associate Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D.,North Carolina
Molecular genetics of developmentin Drosophilaand C. elegans

Howard C. Passmore, Jr., Professor of Genetics, FAS-NB; Ph.D., Michigan
Mammaliangenetics

IsaacPeng, Assistant Professor of Neuroscience, UMDNJ-RWIMS; Ph.D., Temple
Actinandthecytoskeleton

JohnPintar, Professor of Neuroscience and Cell Biology, UMDNJ-RWIMS;
Ph.D.,Oregon
Geneticanalysisof mammaliangrowthand neuroendocrine development

MarkR.Plummer, Associate Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Stanford
Pharmacology andkineticstudiesof neuronal calciumchannelsand
synapticplasticity



Jamshid Rabii, Professor of Cell Biology and Neuroscience, FAS-NB; Ph.D.,
California(San Francisco)
Neuroendocrinology; dynamicsofbrain-pituitary axis

YacovRon, Associate Professor of Molecular Geneticsand Microbiology,
UMDNIJ-RWIMS; Ph.D., Weizmann Institute of Science
Genetherapyapproachesfortreatmentofautoimmunediseases; development
of TandBcells

David Seiden, Professor of Neuroscience and Cell Biology, UMDNJ-RWIMS;
Ph.D., Temple
Skeletaland cardiacmuscle

Michael M. Shen, Assistant Professor of Pediatrics, UMDNJ-RWIMS/CABM/
CINJ;Ph.D.,Cambridge
Growthfactorsignalinginvertebrate development

Robert Trelstad, Chairpersonand Professor of Pathology, UMDNJ-RWIMS;
M.D.,Harvard
Morphogenesis; patterning mechanisms; medical informatics

Richard E. Triemer, Professor and Chair of Cell Biology and Neuroscience,
FAS-NB;Ph.D.,North Carolina
Cellular, molecular,andevolutionary biology of protists

AureaC. Vasconcelos, Professor of Cell Biology and Neuroscience, FAS-NB;
Ph.D.,Chicago
Cellbiology; plantmolecularbiology;chloroplastdevelopment, functionand
regulation, carbohydratemetabolism

AndrewK. Vershon, Associate Professor of Molecular Biology and Biochemistry,
WIM/FAS-NB;Ph.D.,Massachusetts Institute of Technology
RegulationoftranscriptionintheyeastS. cerevisiae

RobertC. Vrijenhoek, Professor of Theoretical and Applied Genetics, CC;
Ph.D., Connecticut
Molecularevolution; phylogeny; populationgenetics; conservation biology

William G. Wadsworth, Assistant Professor of Pathology, UMDNJ-RWIMS/
CABM; Ph.D.,Missouri(Columbia)
Extracellular matrix and the guidance of cell migrationsin C. elegans

W. Steven Ward, Assistant Professor of Surgery, UMDNJ-RWIMS;
Ph.D.,Vanderbilt
Mammalian DNA organizationand molecular biology of prostate cancer

Eileen White, Professor of Molecular Biology and Biochemistry, FAS-NB/CABM;
Ph.D.,SUNY (StonyBrook)
Regulation of programmed cell death (apoptosis) by viral oncogenesand tumor
suppressorgenes

FrankJ. Wilson, Professor of Neuroscience and Cell Biology, UMDNJ-RWIMS;
Ph.D.,Pittsburgh
Functionsof motility-related proteinsin muscleand nonmuscle systems

Donald A. Winkelmann, Associate Professor of Pathology, UMDNJ-RWJMS;
Ph.D., Wisconsin (Madison)
Macromolecular structureand assembly; molecular motor dynamics

Mengging Xiang, Assistant Professor of Pediatrics, UMDNJ-RWIMS;
Ph.D., Texas
Molecularmechanismsofneurosensory development

Chungs. Yang, Professor of Pharmacognosy, CP; Ph.D., Cornell
Mechanisms of drug metabolismand toxicity; molecular changesincarcinogenesis
andtheirinhibition by dietary constituents

Wise Young, Professor of Cell Biology and Neuroscience, FAS-NB; Ph.D., lowa;
M.D., Stanford
Spinal cord nerveregeneration

Peter D. Yurchenco, Professor of Pathology and Laboratory Medicine, UMDNJ-
RWIMS; M.D.,Ph.D., AlbertEinstein College of Medicine
Basementmembraneassemblyandstructure; biochemistry cellbiologyand
moleculargeneticapproaches

James Q. Zheng, Assistant Professor of Neuroscience and Cell Biology,
UMDNJ-RWIMS; Ph.D., Tsinghua
Molecular/cellular mechanismsunderlying the formation of neuronalcircuitry

Associate Members of the Graduate Faculty

Rocco V. Carsia, Associate Professor of Cell Biology, UMDNJ-SOM;
Ph.D.,Rutgers
Adrenocortical cell physiology

Julie M. Fagan, Associate Professor of Animal Sciences, CC; Ph.D., Arizona
Mechanismsof protein breakdown inmammaliancells; musclegrowth; molecular,
cellular,andimmunological studies of proteinasesand their inhibitorsin health
andindisease

Paul D. Foglesong, Assistant Professor of Biology, CCAS; Ph.D.,SUNY
(StonyBrook)
DNA topoisomerasesinnormaland neoplastichumancells

DennisJ.Joslyn, Professor of Zoology, FAS-C; Ph.D., lllinois
Insectcytogenetics

Leonard Sciorra, Professor of Obstetrics/ Gynecology and Reproductive Sciences,
UMDNIJ-RWIJMS; Ph.D.,Hahnemann
Human cytogenetics; fluorescentinsitu hybridization; chromosomestructure

Kathleen M. Scott, Associate Professor of Biological Sciences, FAS-NB; Ph.D., Yale
Mammalogy; vertebrate paleontology; functionalmorphology

David Seiden, Associate Professor of Neuroscience and Cell Biology,
UMDNIJ-RWIMS; Ph.D., Temple
Skeletaland cardiac muscle; electron microscopy

Programs

The graduate program in cell and developmental biology is part
of a large, diverse, and highly interactive community of biological
scientists at Rutgers and the University of Medicine and Dentistry
of New Jersey—Robert Wood Johnson Medical School. The graduate
program has approximately eighty-five faculty members from

a number of departments in the two universities. Faculty research
spans the fields of molecular, cellular, and developmental biology,
drawing upon diverse experimental systems to study develop-
mental, human, and molecular genetics; signal transduction and
regulation of gene expression; developmental biology; regulation,
structure, and function of the cytoskeleton; parasitology; cellular
and molecular endocrinology; ultrastructural and molecular
analysis of mammalian cells; and neurobiology.

Applicants are expected to have had one year each of under-
graduate mathematics, chemistry, and physics in addition to two
years of biology-related courses, although those who lack some of
these prerequisites may complete them (without graduate credit)
after admission to the program. Undergraduate concentrations in
biology or other life-science related fields and research experience
are desirable although not necessary. The graduate program in
cell and developmental biology offers advanced studies leading
to the M.S. and Ph.D. degrees. Classroom instruction combines
a core of courses in biochemistry and molecular biology, molecular
genetics, cell biology, and developmental biology, with speciality
area courses selected on the basis of area of specialization. Other
graduate level course offerings at Rutgers and UMDNJ-RWIMS are
available to students, providing training opportunities in related
areas such as neurobiology, immunology, biostatics, computer
science, and systems physiology. The major goal of the program
is to provide a challenging and rewarding environment in which
students can develop individual research and teaching skills
to the fullest. *

While requirements for the Ph.D. students may vary with the
area of specialization, all students are expected to complete a set
of core courses during their first two years in the program that
includes biochemistry, molecular genetics, cell biology, develop-
mental biology, and laboratory rotation. For advanced graduate
students, the program offers a number of special topic courses
in cell and developmental biology. The minimum requirement
for the Ph.D. degree is 72 credits, of which at least 36 credits
must be devoted to course work. A student becomes a candidate
for the Ph.D. degree after passing a qualifying examination,
which consists of a written comprehensive examination, and oral
presentation and defense of a research proposal before a graduate
faculty committee. A minimum of one academic year in residence
is required. The program has no foreign language requirement.

Programs for the master’s degree may be undertaken either with
or without a research thesis. The requirement for the degree with-
out thesis is 30 credits of course work. This includes a minimum of
1 credit of 16:148:509,510 Advanced Problems in Biology and the
acceptance of the student’s library or research project by a commit-
tee of three program faculty members. The requirements for the
M.S. degree with thesis are a minimum of 24 course credits, 6 credits
of research, and the satisfactory completion and defense of the thesis.
All students must maintain a cumulative grade-point average of 3.0
or better to remain in the program.

Teaching assistantships are available for first-year and advanced
graduate students. The program also offers fellowships to outstand-
ing applicants. Joint Ph.D. degrees are available in this program.
Further information about these may be found in the Degree
Programs Available chapter.

* Admission is offered by the consolidated graduate programs in molecular
biosciences. For further information, refer to the Molecular Biosciences
heading within this chapter.
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Graduate Courses

16:148:503. (F) CELLULAR AND MOLECULAR SIGNALING (3)
Moyle. Prerequisite: General biochemistry.

Signal/transduction at the molecular level. Use of newer research

techniques emphasized.

16:148:504. (S) DEVELOPMENTAL BIOLOGY (3)

Babiarz
Mechanisms responsible for the morphogenetic changes that occur
during development of selected vertebrates and invertebrates.
The role of intercellular communication in development, including
mechanisms of action of receptors and cell adhesion proteins
needed for this process.

16:148:507. (F) IMMUNITY TO ANIMAL PARASITES (3)

Herman
Various aspects of natural and acquired humoral and cellular
immune mechanisms operative in humans and other hosts
against protozoan and helminth parasites. The effects of immuno-
suppression, antigenic variation, and stage-specific immunity in
experimental parasitic infections.

16:148:509,510. ADVANCED PROBLEMS IN BIOLOGY (BA,BA)
Required for nonthesis master’s degrees. May alsobe used forindependentstudy.
Prerequisite: Permission of graduate director.

Meets the needs of individual students.

16:148:514. (F) MOLECULAR BIOLOGY OF CELLS (3)
Denhardt. Prerequisites: 01:119:380and 01:119:460, orequivalents. Corequisite:
Graduatecourseinbiochemistry.

Fundamentals of the molecular organization and functions of cells.

16:148:517. CELLULAR AND MOLECULAR MECHANISMS OF
DISEASE (3)

Theories on the cellular and molecular mechanisms that underlie

the development and progression of human diseases. Cell injury,

inflammation, regeneration and repair, neoplasia, immune protec-

tion and immune disorders, environmental disorders, vascular dis-

eases, connective tissue disorders.

16:148:530. (S) HUMAN GENETICS (3)
Passmore. Prerequisite: Basicmolecular genetics. Recommended: Biochemistry
andphysiology.
Examination of molecular and chromosomal bases for human
inherited diseases. Molecular approaches to gene identification,
including position cloning and linkage analysis. Role of mutations,
evaluation of repetitive sequences in the human genome.

16:148:534. (S) CYTOGENETIC ANALYSIS (4)

Sciorra
Covers field of eucaryotic chromosome analysis from standpoint
of development and application of various techniques to the
elucidation of chromosome structure, organization, and function.
Examples taken largely from mammalian and human material.
Some emphasis on human molecular cytogenetics and the pheno-
typic manifestations of chromosomal aberrations.

16:148:547,548. CURRENT TOPICS IN ENDOCRINOLOGY (1,1)
Prerequisite: Permission ofinstructor. Course may be repeated for credit.
Biochemical, physiological, and biological aspects of important
current topics of endocrine research as reflected in recent journal
articles. Topics vary to reflect the state of endocrine research.

16:148:550. (S) ADVANCED DEVELOPMENTAL BIOLOGY (3)
Stewart. Prerequisite: 16:148:514 or equivalent; or permission of the instructor.
Suggested: Genetics. Alsoopentoadvanced undergraduates.
Molecular mechanisms of cell type differentiation and body part
specification. Cell-cell interaction, signal transduction during devel-
opment, morphogenetic gradients, pattern formation, focusing on
three experimental organisms: the nematode C. elegans, Drosophila,
and the mouse. Genetic experimental approaches will be emphasized.
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16:148:555. (F) CELL BIOLOGY AND HISTOLOGY (4)

F.Wilson. Lec.3hrs., lab. 3hrs. Prerequisite: Permission of instructor.
Study of microscopic structure of cells, tissues, and organs as seen
in the light and electron microscopes. Emphasis on correlation of
structure and function.

16:148:565. (F) GROSS AND DEVELOPMENTAL ANATOMY (7)

Seiden, etal.Lec.4hrs., lab.8hrs. Prerequisite: Permission of instructor.
Study of macroscopic structure of the human body by dissection
and other methods with reference to functional mechanisms and
changes during development and clinical correlations.

16:148:581. (F) IMMUNOGENETICS (3)

Passmore. Prerequisites: Immunology, genetics, or permissionofinstructor.
Examination of the genetic control of antibody structure, immune
response, graft rejection, and cell surface antigens. The use of
immunology as a tool in genetic research.

16:148:591. (F) IMMUNOLOGY: CELLULAR AND MOLECULAR (3)
Covey.Prerequisite: Basicimmunology.
Development of humoral and cell mediated immune systems.

16:148:598. SEMINAR IN CELL AND DEVELOPMENTAL BIOLOGY (1)
Student, staff, and guest lectures on current topics in cell and
developmental biology. Student presentation required.

16:148:600 THROUGH 605. SELECTED TOPICS IN CELL AND
DEVELOPMENTAL BIOLOGY (1 EACH)
Prerequisites: 16:148:514,550.
Advanced study of rapidly emerging areas in cell and
developmental biology.

16:148:610,611. LABORATORY ROTATION (1.5,1.5)
Laboratory research for incoming students.

16:148:652. CURRENT CELL BIOLOGY (3)
Moyle
Analyses of progress in all areas of cell biology.

16:148:701,702. RESEARCH IN BIOLOGY (BA,BA)

CELLULAR AND MOLECULAR
PHARMACOLOGY
(See Pharmacology, Cellular and
Molecular 718)

CERAMIC AND MATERIALS SCIENCE
AND ENGINEERING 150

Degree Programs Offered: Master of Science, Doctor of Philosophy

Director of Graduate Program: Professor W.Roger Cannon,
MGMCCR, 129 Engineering Building, Busch Campus
(732/445-4718)

Members of the Graduate Faculty

W.Roger Cannon, Professor of Ceramics, SE; Ph.D., Stanford
Mechanical properties; tape casting; sintering; Raman stress measurement
Frederic Cosandey, Professor of Ceramics, SE; Ph.D., Carnegie Mellon
Electronmicroscopy; textureanalysis; semiconductor sensors
Stephen C. Danforth, Professor of Ceramics, SE; Ph.D.,Brown
Solid free-formfabrication; fused deposition; microstructure/property relationships
Stephen H. Garofalini, Professor of Ceramics, SE; Ph.D., Stanford
Molecular dynamicssimulations; surface physics; structureand propertiesof glass
surfaces; diffusioninglasses; intergranular films
Victor A. Greenhut, Corning-Saint Gobain Malcolm G. McLaren Professor
of Ceramics Engineering, SE; Ph.D.,Rutgers
Structure-property relations; bondingand joining ceramics; glasstometals;
failureanalysis;chemomechancial polishing
Richard A. Haber, Associate Professor of Ceramic Engineering, SE; Ph.D., Rutgers
Slipcasting; rheology; whitewares



James A. Harrington, Professor of Ceramic Science and Engineering, SE;
Ph.D.,Northwestern
Specialty fiber optics; delivery systemsfor laser surgery; fiber-opticsensors

JamesD. Idol, Professor of Ceramics/Packaging Science and Engineering, SE;
Ph.D.,Purdue
Permeation characteristicsand physical properties of barrier packaging materials;
catalytic processes, especially oxidation

Bernard H. Kear, New Jersey Professor of Materials Science and Technology, SE;
D.Sc.,Birmingham
Synthesis, characterization,and properties of nanomaterials; high-pressure
processing; flame-sprayed nanocoatings

ArmenG. Khachaturyan, New Jersey Professor of Materials Scienceand
Technology, SE; Ph.D.,Kiev Institute
Theory of phase transformation in metal alloysand ceramics; computer simulation
of microstructureevolution

LisaC.Klein, Professor of Ceramics, SE; Ph.D., Massachusetts Institute
of Technology
Sol-gel processing of coatingsand monoliths; silicate and phosphate glasses;
viscosityandtransformationkinetics

Richard L. Lehman, Professor of Ceramics, SE; Ph.D., Rutgers
Glassproperty/composition relationships; rawmaterialsand processing

JingLi, Associate Professor of Chemistry, FAS-NB; Ph.D., Cornell
Synthesisand characterization ofinorganicsolid compounds

M. John Matthewson, Associate Professor of Ceramic Engineering, SE;
Ph.D.,Cambridge
Mechanical propertiesof optical materials

William Mayo, Professor of Ceramics, SE; Ph.D., Rutgers
High-pressure processing; nanomaterials; X-ray analysis

Ronald A. McCauley, Associate Professor of Ceramics, SE; Ph.D.,
PennsylvaniaState
Corrosion of ceramics; phase equilibria; thermal analysis methods; luminescence;
crystalchemistry, microscopy

DaleE. Niesz, Professorand Chairperson of the Department of Ceramicsand
Director of the Malcolm G. McLaren Center for Ceramic Research, SE;
Ph.D.,Ohio State
Powder processing; sinteringand fabrication; materials thermodynamics

Richard E. Riman, Professor of Ceramic Science and Engineering, SE; Ph.D.,
Massachusetts Institute of Technology
Hydrothermal synthesis; mixedness-modulated solid-state synthesis; reactive
atmospheresol-gel synthesis

Ahmad Safari, Professor of Ceramics, SE; Ph.D., Pennsylvania State
Preparation, characterization ofelectroceramic materialsfor dielectric,
piezoelectric,and ferroelectricapplications; ferroelectricand superconductor
ceramicsandthinfilms

Daniell. Shanefield, Professor of Ceramics, SE; Ph.D., Rutgers
Ceramic packagingforelectronics; thinfilmelectronics; organicchemical
additivesforceramicprocessing

George H. Sigel, Jr., Professor of Ceramics, SE; Director of the Fiber Optics
Materials Research Program; Ph.D., Georgetown
Optical materials; infrared transmitting materials; radiation resistant materials;
opticalsensors

Thomas Tsakalakos, Professor of Ceramics, SE; Ph.D., Northwestern
Physical metallurgy; modulated structure materials; multilayered thin
filmtechnology

John T.Wenzel, Professor of Chemistry, SE; Ph.D., Chicago
Laserglasses; fiberization; sol-gel glasses

Associate Member of the Graduate Faculty

Edward M. Phillips, Professor of Packaging Science and Engineering, SE;
Ph.D.,Pittsburgh
Transportpropertiesof packaging materialsand packagingsystems

Adjunct Member of the Graduate Faculty

Johnl.Friel,Ph.D.,Pennsylvania
Sterology;structure property relationships;image analysis; X-ray analysis

Programs

Programs in ceramic and materials science leading to the M.S. and
Ph.D. degrees may be arranged with the thesis work emphasizing
the fundamental aspects of ceramic material behavior. Programs in
ceramic and materials engineering leading to the M.S. and Ph.D.
degrees may be arranged with thesis work emphasizing the engi-
neering and developmental aspects of materials. For students with
full-time jobs in industry, programs without theses leading to the
master’s degree may also be arranged. A special curriculum for
students interested in ceramics manufacturing will lead to a
master’s degree and may be taken either full time or part time. The
curriculum includes business and industrial engineering courses.

Areas of specialization in ceramics include the following: fiber
optics; structure and properties of glass; relation of microstructure
and properties of ceramic materials; sintering mechanisms; rheology
of slips; slip casting; preparation and properties of ceramic
powders; dielectric materials, including ferroelectric, piezoelectric
and ferromagnetic ceramics; sol-gel processing; thin films; high-
temperature materials; strength, toughening, and impact resistance;
ceramic-metal systems and composites.

The facilities of the program include approximately 25,000 square
feet of well-equipped laboratories. Major pieces of analytical and
processing equipment include: field emission scanning electron
microscope; high-resolution TEM Raman microprobe; FTIR;
Thermoanalyzer; induction coupled plasma (ICP); X-ray diffraction
equipment; X-ray photoelectron spectroscopy; hot isostatic press;
pressure caster; mechanical testing machines; and SEMs.

The focus of much of the research in ceramics is on the science
and technology of synthesis of advanced ceramics materials.
Processing ceramics from powders includes: synthesis and charac-
terization of powders, green forming (slip casting, tape casting,
rapid prototype methods, injection molding, and spray drying/
powder compaction), and densification of powder preforms
(sintering, hot pressing, hot isostatic pressing, and preceramic
polymer pyrolysis). In addition, ceramics are synthesized directly
from sol-gels and used for coatings, filters, battery components, etc.
Ceramics may be characterized mechanically, electrically, and ther-
mally. Surfaces are studied using scanning tunneling microscopes
and atomic force microscopes and simulated by computer modeling
using molecular dynamics. Ceramic composites are being studied
to develop stronger, tougher ceramics. Dielectric, ferroelectric,
piezoelectric, and other active/functional materials are being
developed for electronic substrates, capacitors, actuators, sensors,
and smart/intelligent materials.

The fiber optic materials research program conducts research in
the areas of synthesis of optical materials, fabrication and character-
ization of optical waveguides, and a wide variety of fiber device
applications such as fiber lasers and amplifiers, optical sensors,
infrared and ultraviolet transmitting fibers, and fibers for optical
power delivery. Extensive experimental facilities are available,
including laboratories for preparation of optical quality oxide
and nonoxide glasses, chemical vapor deposition equipment,
commercial drawing towers, numerous optical spectrometers and
fiber optic analyzers, lasers, mechanical testing laboratories, and
extensive optical and electro-optical characterization laboratories.

A prospective candidate for the degree of Doctor of Philosophy
must spend not less than one academic year as a full-time student in
residence. The residence requirement means that every student seek-
ing the doctorate must make their principal commitment of time for
one year to courses of study and research within the university.

Academic and research training in the area of packaging science
and engineering is available in this program. For further infor-
mation, see the packaging science and engineering courses and
program description in this section under Packaging Science
and Engineering.

Graduate Courses

16:150:501. (F) ADVANCED POWDER PROCESSING | (3)

Riman. Prerequisite: 16:150:531.
Examination and comparison of classical and high technology
ceramic processing systems using chemical thermodynamics
and kinetics, understanding of the approaches for chemically
synthesizing ceramic material, coprecipitation, sol-gel processing,
hydrothermal synthesis, plasma and CVD.

16:150:502. (F) ADVANCED POWDER PROCESSING Il (3)
Danforth

Microstructure development: powder; consolidation behavior;

and sintering process, including thermodynamics compared

with kinetics, and solid state compared with liquid phase or

reactive densification.
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16:150:503. (F) THEORY OF SOLID-STATE MATERIALS (3)
Khachaturyan

The basic principles of classical and quantum mechanics, as well

as the experimental basis for introduction of quantum postulates.

Application of these concepts to various physical phenomena to

develop an understanding of solid-state material behavior.

16:150:504. (F) STRUCTURAL DEFECTS IN SOLIDS (3)

Cosandey. Prerequisite: 16:150:551 or equivalent.
Atomistic aspects of defects in solids, including point defects,
dislocations and grain boundaries; nature of partial dislocations;
grain boundary-dislocation interactions; grain boundary migration
and segregation phenomena; nature of interfaces.

16:150:505. (F) ADVANCED GLASS | (3)

Wenzel
Advanced topics in glass science and engineering. Major emphasis
on the structure and transport properties of oxide and selected
nonoxide glasses. Detailed discussion of glass structure, structural
modeling, and the relationship between structure and properties.

16:150:506. (S) ADVANCED GLASS Il (3)

Sigel
Correlation of the fundamental optical properties of glasses to their
structure and bonding. Intrinsic absorption and scattering, color,
luminescence, photochromism, laser action, and nonlinear effects
in glasses.

16:150:508. ADVANCED CERAMIC-METAL SYSTEMS (3)

Greenhut
The physical and chemical principles of interactions between
metals and ceramic materials. Solid, liquid, and interfacial energies.
The effect of microstructure in cermet bodies and its relationship
to the exhibited properties. Practical systems such as oxide base
cermets, carbides, and composite materials.

16:150:509. (F) ADVANCED ELECTRONIC CERAMICS (3)

Safari. Prerequisite: 14:154:421.
The electrical, optical, and magnetic properties of ceramic
materials based on their electronic structure, defect chemistry,
and transport processes.

16:150:510. (S) PHYSICAL PROPERTIES OF CRYSTALS (3)

Safari
Physical properties of crystals in tensor notation. What tensors
are and how they are used. Common mathematical basis of tensor
properties; thermodynamic relations among them.

16:150:511. THERMAL ANALYSIS OF CERAMIC MATERIALS (3)
McCauley. Courseofferedinalternateyears.

Description of equipment used for differential thermal analysis

(DTA), differential scanning calorimetry (DSC), and thermal gravi-

metric analysis (TGA). Calibration techniques. Interpretation of

results. Relationships between sample thermal properties, particle

size, sample size, crucible materials, heating rates, and atmospheres.

16:150:512. (S) ADVANCED CERAMIC MICROSCOPY (3)

McCauley. Prerequisite: 14:150:407.
Use of optical microscopy for the study of ceramic microstructures.
Advanced techniques, including image analysis for studying both
polished sections and thin sections. Techniques in photomicroscopy
with application to a particular problem of interest to each student.

16:150:513. (F) MECHANICAL BEHAVIOR OF CERAMIC

MATERIALS | (3)

Cannon
Mechanical behavior and properties of oxide and nonoxide
ceramics, emphasizing fracture, microstructure, and environment.
Differences in plastic behavior of ceramics related to creep, wear
resistance, and hardness.
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16:150:514. (S) MECHANICAL BEHAVIOR OF CERAMIC
MATERIALS 1l (3)
Matthewson. Prerequisite: 16:150:513.
In-depth usage of advanced topics concerned with mechanical
properties of ceramic materials, including thin films, fibers, and
stress effects on properties.

16:150:515. (F) PROPERTIES OF OPTICAL CERAMICS (3)
Harrington. Prerequisites: 16:150:505, 506.

Waveguide propagation starting with Maxwell’s equations,

slab and cylindrical waveguides, active waveguides, fiber laser

materials and configurations, infrared fiber waveguides, optical

power delivery, fiber optic sensors.

16:150:516. (S) PROPERTIES OF NONCRYSTALLINE SOLIDS (3)
Garofalini. Prerequisite: 14:150:303.

Nature of the glass transition, structure of oxide glasses, physical

and chemical properties, surface properties of glasses.

16:150:517. (F) ADVANCED REFRACTORIES (3)

McCauley
The role of the phase equilibria and microstructure in the corrosion
of refractories. Stability and behavior in selected environments,
including ferrous and nonferrous metals, glass, and advanced
energy systems.

16:150:520. (S) X-RAY AND SPECTROGRAPHIC METHODS IN
CERAMICS (3)
Greenhut, Mayo
Principles, operation, and application: X-ray diffraction, X-ray
fluorescence, analytical electron microscopy, microprobe analysis,
high-temperature X-ray image and backscatter electron analysis,
qualitative diffraction, and quantitative chemical and phase analysis.

16:150:521. (S) X-RAY AND SPECTROSCOPIC METHODS
LABORATORY (1)
Greenhut, Mayo. Corequisite: 16:150:520.
Qualitative and quantitative chemical and phase analysis by X-ray
fluorescence and diffraction methods, automated diffractometry,
microanalysis and image analysis, strain and particle size determina-
tion, and sample preparation techniques, including random sampling.

16:150:522. (F) SCANNING ELECTRON MICROSCOPY AND X-RAY
MICROANALYSIS (3)
Greenhut
Principles, operation, and application of scanning electron
microscopy and X-ray microanalysis: electron optics; instrumental
and signal resolution; qualitative and quantitative chemical
microanalysis; image processing; signal and metallic samples
for ceramic, organic, and metallic samples.

16:150:523. (F) SCANNING ELECTRON MICROSCOPY AND X-RAY
MICROANALYSIS LABORATORY (1)
Greenhut. Corequisite: 16:150:522.
Operation of the scanning electron microscope: secondary,
backscatter, and specimen current images; elemental distribution
by line scans and mapping and quantation by X-ray fluorescence;
electronic image enhancement; stereoscopy; preparation of
inorganic and organic samples.

16:150:524. (F) ADVANCED CERAMIC CHARACTERIZATION (3)
Cosandey. Prerequisites: 14:150:309, 359.

Instrumental techniques for characterization of ceramics and the

study of processing and properties, including absorption and emis-

sion spectroscopy, FTIR and Raman spectroscopy, secondary ion mass

spectrometry, XPS scanning Auger microscopy, neutron scattering.

16:150:525. (F) PROPERTIES OF CERAMIC SURFACES (3)
Garofalini

Surface structure of ceramic materials, absorption, surface

diffusion, thin films.



16:150:526. (S) CRYSTAL CHEMISTRY OF CERAMIC MATERIALS (3)
McCauley

Relationship of structure to composition, temperature, and

pressure. Importance of ionic radii, charge, and polarizability

in determining structure. Study of families of compounds,

compound formation, and phase transitions.

16:150:527. (F) THERMODYNAMICS OF CERAMIC SYSTEMS (3)
Matthewson

Emphasis on special thermodynamic considerations for ceramics:

chemical thermodynamics, solution thermodynamics, and thermo-

dynamics related to phase diagrams, surfaces, and point defects.

16:150:529. (F) COLLOIDAL CHEMISTRY OF CASTING SLIPS (3)
Riman

The fundamentals of colloidal chemistry as they apply to ceramic

slips. Surfactants, wetting agents, and dispersants of all kinds for

clay and nonclay. Rheology and rheometry as they apply to casting

slips. The effect of particle size and distribution.

16:150:532. (S) KINETICS OF MATERIALS SYSTEMS (3)
Klein.Prerequisite: Differential equations.

Diffusion in solids. Solutions to Fick’s first and second laws under

important boundary conditions. lonic diffusion. Diffusion applied

to sintering. Solid-state reaction kinetics. Nucleation, crystal

growth, and precipitation.

16:150:551. (F) PHYSICAL METALLURGY (3)

Tsakalakos
Crystal structure of metals and nature of bonding; free energy and
phase diagrams; defect structure and relationship to mechanical
properties; phase transformations and hardening mechanisms;
recovery and recrystallization processes.

16:150:552. (S) PHASE TRANSFORMATIONS IN METAL AND
ALLOYS (3)
Prerequisite: 16:150:551 orequivalent.
Thermodynamics and phase diagrams. Solid solutions. Ordered
phases. Coherent, semicoherent, and incoherent precipitates.
Diffusion-controlled and interface-controlled growth. Nucleation
and growth theories. Overall transformation kinetics. Precipitation.
Diffusionless transformations.

16:150:553. (F) MECHANICAL BEHAVIOR OF METALS (3)

Mayo. Prerequisite: 16:150:551.
Response of metals to applied forces from both macroscopic and
microscopic points of view. Crystal defect structures as they relate
to plastic flow and the onset of fracture. Case studies of metal de-
formation and fracture, including fatigue, creep, environmentally
assisted fracture, and wear.

16:150:561. (F) MATERIALS SCIENCE LABORATORY (3)

Mayo. Prerequisite: Previouscomputerexperience.
Use of instrumentation in the modern analysis laboratory, such
as X-ray diffractometers, creep machines, torsional pendulum.
Computer-controlled data acquisition, noise reduction, and curve
fitting methods.

16:150:563. (F) ELEMENTARY X-RAY DIFFRACTION (4)

Principles of atomic arrangements; X-ray diffraction by real crystals
and elucidation of structure-sensitive properties; identification of
unknown substances, phase analysis, X-ray topographic methods,
and special methods to characterize defect structures of materials.

16:150:564. (S) ADVANCED DIFFRACTION ANALYSIS (3)
Prerequisite: 16:150:563.

Application of Fourier transform and convolution methods to

diffraction of amorphous and crystalline materials; elucidation of

lattice defects and correlation to properties of materials, dynamical

theory, and application in materials science.

16:150:566. (S) ELECTRON MICROSCOPY (3)

Cosandey
Nature of the electron microscope; techniques of specimen prepara-
tion; theory of electron diffraction; diffraction patterns; application
to crystal structure; crystal morphology and defects in various
engineering materials.

16:150:567. (S) ELECTRON MICROSCOPY LABORATORY (1)
Techniques of electron microscopy and application to structure and
defect structure of materials.

16:150:568. (F) ADVANCED ELECTRON MICROSCOPY (3)
Cosandey. Prerequisites: 16:150:566,567, orequivalent.

Principles and aspects of dynamical theory. Weak beam analysis.

High-resolution imaging. Convergent beam diffraction. Scanning

transmission and analytical microscopy. Description and applica-

tion of specialized microscopy techniques to materials problems,

including metals, ceramics, and polymers.

16:150:569. (F) QUANTITATIVE METALLOGRAPHY (3)

Tsakalakos
The theory and practice of stereological aspects of quantitative
analysis of microstructures observed in alloy, ceramic, polymeric,
histological, and other materials. Determination of three-
dimensional properties of microstructures by means of measure-
ments of two-dimensional sections, transmission, or scanning
electron micrographs.

16:150:571,572. INTRODUCTION TO PACKAGING

ENGINEERING 1,11 (3,3)
Materials science, engineering, design, development and testing,
packaging machinery, package production, distribution, marketing
and resource utilization.

16:150:575. (F) PACKAGING—REGULATORY ASPECTS (3)
Prerequisites: 16:150:571,572.

State and federal regulation of packaging and labeling for consumer

and environmental protection. Regulations for engineers and

scientists to design and fabricate legal containers. Forecasting and

aiding in development of future trends in regulatory action.

16:150:576. (S) PACKAGING MACHINERY (3)

Prerequisites: 16:150:571,572.
Interrelationship between machinery and materials; package
production lines; principles of machine design and selection, and
economics of choice of alternatives.

16:150:577,578. MATERIALS AND DESIGN IN PACKAGING (3,3)

Idol. Prerequisites: 16:150:571,572.
Package design problems from point of view of chemical, physical,
and engineering behavior of entire system. Emphasis on properties
of packaging materials and relation of those properties to structure
and performance.

16:150:581,582. SEMINAR IN PACKAGING (1,2)
Idol. Prerequisites: 16:150:571,572.

16:150:583,584. MATERIALS AND PACKAGE EVALUATION
LABORATORY (3,3)
Lec.lhr., lab.6hrs.Prerequisites: 16:150:571,572.
The principles and practices used in the characterization and
evaluation of the engineering properties of packaging materials and
packages. Gas and vapor permeation of materials and packages;
physical properties of materials and packages; package dynamics.

16:150:587,588. SPECIAL PROBLEMS IN PACKAGING (BA,BA)
Idol. Prerequisites: 16:150:571,572,and permission of instructor.

16:150:595. STRUCTURAL TRANSFORMATIONS IN SOLIDS | (3)
Tsakalakos. Prerequisites: 16:150:551,552.

Crystallography of phase transformations. Stability of homogeneous

solutions. Static concentration wave theory. Decomposition in

alloys. Spinodal decomposition. Elastic coherency strain. Morphol-

ogy of single coherent inclusions. Applications: precipitation,

ceramics, polymer blends.
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16:150:596. ADVANCED TOPICS IN MATERIALS (3)

Khachaturyan. Pre-or corequisites: 16:150:551,552 orequivalent.
Diffusional transformations in crystalline materials. Ordering.
Symmetry and long-range order. Symmetry and thermodynamics.
Nonstoichiometry and ordering in ceramic systems. Decom-
position in ceramic and metal systems. Diffusional kinetics.
Elementary atomic processes in diffusion. Diffusionless (displacive)
transformations. Crystallography of crystal lattice rearrangement.
Crystal lattice coherency. Habit plane and orientation relationships.
Orientation relations. Shape Memory Effect. Ferroelectric and
ferroelastic transitions. Striction. Transformation-induced strain
and strain-accommodating structures. Applications to ferroelectric
and ferroelastic systems and to metal alloys.

16:150:597,598. (F,S) CASE STUDIES IN MANUFACTURING
CERAMICS (3,3)
Niesz
Students work in groups to research problems and present reports.
Students solve an actual industrial manufacturing problem in
collaboration with a local industrial company.

16:150:601,602. CERAMICS AND MATERIALS SEMINAR (1,1)
Cannon
Current areas of research studied and discussed.

16:150:603,604. (F,S) SPECIAL PROBLEMS IN CERAMICS AND
MATERIALS SCIENCE (BA,BA)

16:150:701,702. RESEARCH IN CERAMICS AND MATERIALS (BA,BA)

CHEMICAL AND BIOCHEMICAL
ENGINEERING 155

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor David S. Kosson,
C150 Engineering Building, Busch Campus (732/445-4950)

Members of the Graduate Faculty

Fred R.Bernath, Associate Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Rutgers
Biomedicalengineering; transportphenomena

Helen M. Buettner, Associate Professor of Chemical and Biochemical Engineering,
SE; Ph.D., Pennsylvania
Neurobiology;cellmotility; biomedicalengineering

Yee C. Chiew, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Pennsylvania
Statistical thermodynamics

Alkis Constantinides, Chairand Professor of Chemical and Biochemical
Engineering, SE; D.E.Sc., Columbia
Biochemicalengineering; modeling of fermentation processes

Peter R. Couchman, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Virginia
Polymertheory, behavior of misciblesystems, thermodynamics, polymers
atinterfaces

Alberto M. Cuitifio, Associate Professor of Mechanical and Aerospace Engineering,
SE;Ph.D.,Brown
Powder mechanics; micromechanics;computer methods

Burton Davidson, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Northwestern
Alternate fuels; control theory; safety systemsengineering

BenjaminJ. Glasser, Assistant Professor of Chemical and Biochemical Engineering,
SE;Ph.D.,Princeton
Multiphase flowsand reactors; granular materialsand particulate suspensions;
nonlineardynamicsoftransportprocesses

Masanori Hara, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Kyoto
Polymer physics; structure-property relationships ofion-containing polymersin
solidandsolution

Michael T. Klein,Deanand Board of Governors Professor of Engineering, SE;
Sc.D., Massachusetts Institute of Technology
Kinetics, catalysisand reactionengineering; automated kineticmodeling;
hydrocarbonconversion; reactionsinsupercritical fluids

Joachim B. Kohn, Associate Professor of Chemistry, FAS-NB; Ph.D.,
Weizmann Institute of Science
Biotechnology; bioorganicchemistry; newmethodsfordrugdelivery
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DavidS. Kosson, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Rutgers
Hazardouswaste control;environmentalengineering

PrabhasV.Moghe, Assistant Professor of Chemical and Biochemical Engineering,
SE; Ph.D., Minnesota
Bioengineeringand microarchitecture of polymerictissueanalogs; cell-biomaterial
interactions; tissue engineering of liver, skin,and blood vessels; fluid flowand
“cellular stressengineering’’; quantitative 3-D reconstructive confocal microscopy

Fernando Muzzio, Associate Professor of Chemical and Biochemical Engineering,
SE; Ph.D., Massachusetts (Amherst)
Mixing;chaosand randomness; transportphenomena

Balaji Narasimhan, Assistant Professor of Chemical and Biochemical Engineering,
SE;Ph.D.,Purdue
Transportphenomenainpolymers; polymerdynamics

Brian A. Newman, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Bristol
Structureand morphology of electroactive polymers; X-ray diffraction studies of
polymers; high pressure polymer physics

Henrik Pedersen, Professor of Chemical and Biochemical Engineering, SE;
Ph.D., Yale
Biochemical engineering; reactor design; plantcellculture

Alvinl. Salkind, Professor of Surgery, UMDNJ-RWJIMS; D.Ch.E., Polytechnic
Institute of New York
Electrochemical engineering;energy; metal recovery

Jerry 1.Scheinbeim, Professor of Chemical and Biochemical Engineering, SE;
Ph.D., Pittsburgh
Polymerelectroprocessing, structure-electroactive propertiesrelationshipsin
electroactive polymeric materials; ferroelectric, peizoelectric, pyroelectric,
dielectric,andelectrostrictive propertiesof polymers

Kathryn E. Uhrich, Assistant Professor of Chemistry, FAS-NB/SE; Ph.D., Cornell
Polymer design, synthesis,and characterization; microlithography

ShawS. Wang, Professor of Chemical and Biochemical Engineering, SE;
Ph.D.,Rutgers
Biochemical engineering; food scienceand technology

MartinL.Yarmush, Visiting Professor of Chemical and Biochemical Engineering,
SE;Ph.D.,Rockefeller
Appliedimmunology; bioseparations;artificial organsand tissue engineering

Associate Members of the Graduate Faculty

Robert Cowan, Assistant Professor of Environmental Science, CC; Ph.D.,
SUNY (Buffalo)
Environmental engineering; bioremediation; bioregenerative lifesupport

William Craelius, Associate Professor of Biomedical Engineering, SE;
Ph.D.,Northwestern
Cardiacandneuralelectrophysiology

Panagiotis G. Georgopoulos, Associate Professor of Environmental and
Community Medicine, UMDNJ-RWIJMS; Ph.D., CaliforniaInstitute
of Technology
Environmental chemical engineering; turbulenttransport; reactive flows

MarianthiG. lerapetritou, Assistant Professor of Chemical and Biochemical
Engineering, SE; Ph.D., Imperial College
Processsystemsengineering; processdesign, planningandscheduling;
uncertainty andenvironmental considerations; nonlinearand mixed
integeroptimization

Johannes G. Khinast, Assistant Professor of Chemical and Biochemical
Engineering, SE; Ph.D.,Graz
Reactionandenvironmental engineering; reactive flows; numerical analysis of
largedynamical systems

Gaetano T. Montelione, Associate Professor of Molecular Biology and
Biochemistry, FAS-NB;Ph.D., Cornell
Nuclear magnetic resonance studies of proteins; proteinmolecular design;
mechanismsofproteinfolding

Richard E. Riman, Associate Professor of Ceramic Science and Engineering, SE;
Ph.D.,Massachusetts Institute of Technology
Hydrothermal synthesis, microencapsulation, solid-state synthesis,
mixedness, reactive sol-gel halide synthesis, solution thermodynamics,
crystallization, granulation

CarlosB. Rosas, Distinguished Visiting Professor and Administrative Director,
Pharmaceutical Engineering Program; M.E., Stevens
Finechemicals, pharmaceuticals,andbiologicals

K.Venkatasubramanian, Visiting Professor of Chemical and Biochemical
Engineering, SE; Ph.D.,Rutgers
Appliedmolecularbiology; biochemical processeconomics

Adjunct Members of the Graduate Faculty

RolfR. Arands, Assistant Research Professor of Chemicaland Biochemical
Engineering, SE; Ph.D.,Rutgers
Molecularsimulationsand modeling of contaminantbehavior insoil systems
Ingeborg D. Bossert, Assistant Research Professor of Chemical and Biochemical
Engineering, SE; Ph.D.,Rutgers
Microbial processesintheenvironment: biodegradationandbioremediation



Programs

The graduate program in chemical and biochemical engineering is
composed of several major elements: engineering science, applied
chemistry, and biochemical engineering. Engineering science
includes the transport processes, with special emphasis on mass
transfer, thermodynamics, and applied mathematics. Applied chem-
istry encompasses surface chemistry, applied chemical kinetics,
catalysis, synthesis, and properties of polymers, semipermeable
membranes, and electrochemistry. Biochemical engineering deals
with microbial and enzyme technology, fermentations, applied
biochemical kinetics and catalysis, biological separations, and
applied molecular biology.

The program emphasizes integration of instruction and applica-
tion, placing great importance on individual student projects and
expressions of creativity and originality in the application of funda-
mentals to the solution of research and design problems. The use of
basic and advanced chemical and biochemical engineering principles
is stressed, together with development of practical applications
relating to industrial processing, environmental quality improvement
and regulation, and conceptual advances in the understanding
of chemical and biochemical reaction processes. Research effort is
applied to the advancement of basic scientific theories as well
as applications.

Master’s degree candidates may elect a thesis or nonthesis
option. The thesis option consists of a minimum of 24 course credits
and a total of 30 credits, including a thesis on a research or design
problem. In the nonthesis option, a candidate must complete
30 course credits and a critical essay in partial fulfillment of course
requirements. The nonthesis option is especially suited to the
student who has extensive research experience or full-time pro-
fessional responsibilities in industry. The program for the Ph.D.
normally consists of a minimum of 30 credits of course work and
24-42 credits of research beyond the B.S. degree. The total number
of credits required is 72. The course work for the Ph.D. and M.S.
degrees includes a sequence of five courses that form the core—
chemical engineering analysis; advanced transport phenomena
I and I1; advanced chemical engineering thermodynamics; and
kinetics, catalysis, and reactor design. The Master of Philosophy
degree is available to doctoral candidates. The doctoral qualifying
examination, given each year, stresses fundamentals of chemical
engineering and advancements in the profession as reflected in the
current graduate instructional program.

All students must give an oral presentation on their research or
special area of interest before their program is complete. There is
no language or residency requirement.

Faculty and students in the program are involved in a broad range
of research areas. Research in biochemical engineering includes such
topics as enzyme and microbial engineering, biomembrane trans-
port theory, plant and insect cell culture, imaging and biosensing,
mammalian cell culture, and biomedical engineering. Chemical
environmental efforts involve the use of basic chemical engineering
principles such as mass, momentum, and energy balances, reactor
theory, and system simulation to solve problems that relate
to surface water and groundwater quality, advanced biological
and physiochemical treatment systems, solid-waste management,
incineration, and hazardous substance evaluation and disposal.
Pharmaceutical engineering research focuses on topics such as
solids mixing, granular materials and particulate suspensions,
powder processing, and crystallization. Alternate fuels research
includes enhanced alcohol fermentation and electrochemical engi-
neering, with emphasis on battery failure analysis. Liquid-liquid
extraction, supercritical extraction processes, and flow simulation
in mixing processes are examples of mass transfer applications.
Work in statistical thermodynamics also is available.

Graduate assistantships and fellowships are available for both
first-year and advanced graduate students. Students participating
in the research program on a sponsored basis receive a stipend
for either a ten-month or a twelve-month period and have tuition
remitted. Support usually is associated with sponsoring grants or
contracts, and specific information on available projects should be
requested from the graduate director. It is common for an exchange
of information on assistantships or fellowships to take place during
consideration of admission, with identification of student interests
prior to entry to the program.

Graduate Courses

16:155:501. (F) ADVANCED TRANSPORT PHENOMENA | (3)
Prerequisite: Undergraduate transportphenomena.
Momentum transport processes in laminar and turbulent flow
systems. Development and application of steady and unsteady
boundary layer processes including growth, similitude principles,
and separation. Potential flow theory coupled with viscous
dissipation at boundaries. Momentum transport in fixed and fluid
bed exchangers and reactors.

16:155:502. (S) ADVANCED TRANSPORT PHENOMENA Il (3)
Prerequisite: Permission ofinstructor.

Energy balances derived from first and second law approaches

to open systems, with reaction. Conduction in fluids and solids,

both steady and unsteady examples. Convection in laminar and

turbulent flow systems. Diffusion and its treatment in stagnant and

flowing media. Two phase systems, coupled reaction and mass

transfer. Interphase transport.

16:155:503. (F) ADVANCED TRANSPORT PHENOMENA Il (3)
Pre-or corequisites: 16:155:501,502.

Advanced topics in momentum, heat, and mass transfer. Special

emphasis on computational techniques.

16:155:504. (S) MIXING: THEORY AND APPLICATIONS (3)
Prerequisite: Undergraduate fluid mechanics.

Theory of mixing processes in laminar and turbulent flows.

Practical aspects of mixing processes (equipment selection, design,

scale-up) used in industrial operations.

16:155:507. (F) ANALYTICAL METHODS IN CHEMICAL AND
BIOCHEMICAL ENGINEERING (3)
Prerequisites: Undergraduate differential and integral calculusand differential
equationsor permissionof thegraduatedirector.
Analytical solutions to deterministic mathematical models
encountered in chemical and biochemical engineering, including
environmental and safety systems. Emphasis is on purpose,
philosophy, classification, development, and analytical solutions
of models occurring in transport phenomena, thermochemical, and
reactor systems.

16:155:508. (F) CHEMICAL ENGINEERING ANALYSIS (3)
Prerequisite: Undergraduate or graduate degreeinchemical engineeringor inthe
biological or physicalsciences.
Mathematical modeling and simulation of chemical and biochemical
systems; numerical methods. Solution of ordinary and partial
differential equations. Statistical methods of linear and nonlinear
regression analysis; optimization methods. Extensive use of
digital computers.

16:155:511. (F) ADVANCED CHEMICAL ENGINEERING

THERMODYNAMICS (3)

Prerequisite: Undergraduate or graduate degreeinengineering or chemistry.
Basic principles of classical chemical thermodynamics. Chemical
and physical equilibria and their relationships in simple and
reactive systems. Estimation and correlation of thermodynamic
functions, applications of thermodynamic principles to transport
and rate processes. Irreversible and statistical thermodynamic
topics also introduced.

16:155:512. ADVANCED CHEMICAL ENGINEERING MOLECULAR
THERMODYNAMICS (3)
Prerequisite: 16:155:511 orequivalent.
Statistical ensembles; ideal and non-ideal gases; liquids; distribution
function theories; Ornstein-Zernike equation; computer simulation
methods; perturbation theories; engineering semi-empirical
equations of state; applications to chemical engineering systems.
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116:155:514. (S) KINETICS, CATALYSIS, AND REACTOR DESIGN (3)
Prerequisites: 16:155:501and 507, or equivalent.
Principles of applied chemical kinetics, reaction mechanisms and
rate laws, and engineering design of reactor vessels. Applications
to homogeneous and heterogeneous process reaction systems
with internal, transphase, and external mass transfer. Noncatalytic
gas-solid reaction and gas-liquid absorption with reaction.
Micromixing and macromixing in reactor systems.

16:155:517. ADVANCED PROCESS CONTROL (3)

Prerequisite: Processcontrol or permission ofinstructor.
Review of analysis and design of feedback control systems.
Advanced process control systems. Control systems for multi-
variable processes. Process control systems, using computers and
artificial intelligence techniques. Intelligent control laboratory.

16:155:518. (S) PROCESS SYSTEMS ENGINEERING (3)

Prerequisite: Undergraduateengineering design.
Key issues in process synthesis and design and process operations.
Mathematical modeling, algorithmic development and optimiza-
tion. Computer-aided tools. Applications: planning and scheduling
of batch/continuous processes, energy integration in industrial
plants, uncertainty evaluation and consideration in plant design.
Case studies.

16:155:531. (F) BIOCHEMICAL ENGINEERING (3)
Prerequisites: Degree or option in biochemical engineering, or01or 11:115:301
and01:119:390, orequivalent.
Integration of the principles of chemical engineering, bio-
chemistry, and microbiology. Development and application
of biochemical engineering principles. Analysis of biochemical
and microbial reactions.

16:155:532. (F) TOPICS IN BIOCHEMICAL ENGINEERING (3)
Prerequisite: 16:155:531.
An advanced course devoted to current topics of interest in
biochemical and enzyme engineering. Topics include production,
isolation, and purification of enzymes; downstream processing;
design and analysis of bioreactors; bioprocess economics; modeling,
optimization, and scale-up of biochemical systems. Content and
format may vary from year to year.

16:155:533. (S) BIOSEPARATIONS (3)

Prerequisite: Permission ofinstructor.
Fundamental problems of separation processes important to the
recovery of products from biological processes. Topics include
membrane filtration centrifugation, chromatography, extraction,
electrokinetic methods. Emphasis on protein separations.

16:155:534. (S) ENZYME ENGINEERING (3)
Prerequisite: Undergraduate or graduate degree inchemical or biochemical
engineeringorinthebiological sciences.
Application of biochemical engineering principles to enzyme
technology. Enzyme structure and function, biochemical and
biophysical properties, enzyme stability, mathematical models for
inactivation. Design and analysis of enzyme and fixed microbial
cell reactors. Use of enzymes in industrial, environmental, and
medical applications. Case studies of commercial enzyme processes.

16:155:551. (F) POLYMER SCIENCE AND ENGINEERING | (3)
Physical and chemical structure of polymers; morphology of
polymer crystals; microscopic texture. Mechanical properties;
influence of orientation; effects of temperature and environment;
engineering applications.

16:155:552. POLYMER SCIENCE AND ENGINEERING Il (3)
Prerequisite: 16:155:551.

Emphasis on a modern treatment of polymers, including

statistical mechanics scaling concepts and polymer properties

and characterization.
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16:155:553. (F) POLYMER SCIENCE AND ENGINEERING LAB (1)
Pre-orcorequisite: 16:155:551.

Basic structure-property relationships of polymeric materials

in their liquid, glassy, and crystalline states including synthesis,

molecular weight distribution, morphology, thermal and

mechanical properties.

16:155:554. POLYMER PROCESSING (3)

Newman. Prerequisites: 16:155:551,552.
Extrusion, transfer, and compression molding; injection molding,
thermoforming, and blow molding; thermoset, thermoplastics, and
elastomers. Additives and fillers, coatings, laminates, mold designs,
heat sealing, and orientation in films and fibers.

16:155:555. (F) POLYMER PHYSICS (3)

Prerequisites: 16:155:551,552.
Introduction to physics of high polymers and their properties
in the solid state; discussion of dielectric, mechanical, and nuclear
magnetic resonance phenomena and application to relaxation
behavior; theories of rubber elasticity and viscoelasticity; yield
and fracture behavior.

16:155:556. (S) POLYMER RHEOLOGY (3)

Prerequisites: 16:155:551,552.
Introduction to viscosity and rheological phenomena in high
polymers; the relation of these to molecular parameters and
their applications in polymer physics, polymer engineering, and
polymer processing.

16:155:557. (S) ADVANCED POLYMER PHYSICS (3)

Prerequisites: 16:155:554,555.
Theory of thermoelastic behavior of rubbers, calculations of surface
tension for single and multicomponent systems, Gibbs-DiMarzio
theory of the glass transitions, effect of pressure on transitions,
relaxations, viscoelastic behavior of homopolymer blends,
diffusion, viscosity.

16:155:558. (F) VIBRATIONAL SPECTROSCOPY OF POLYMERS (3)
Prerequisites: 16:155:551,552.

Physical basis for infrared absorption and Raman scattering.

Theory of molecular vibrations. Michelson interferometer with

associated optical and computational techniques. Modeling of

vibrational properties of chain molecules. Applications to synthetic

and biological macromolecules.

16:155:559. (F) SCATTERING METHODS IN POLYMER SCIENCE (3)
Prerequisites: 16:155:551,552.

Basic scattering theory and its application in studying polymers

in solution and solid state: static and dynamic light scattering,

small-angle X-ray scattering, and small-angle neutron scattering.

16:155:561. (F) APPLIED SURFACE CHEMISTRY (3)
Prerequisite: Undergraduate or graduate degree inchemical engineering or
inthebiological or physicalsciences.
Phenomena and processes relevant to chemical engineering
characterized by large interfacial area relative to phase volume.
Fundamental principles of surface chemistry and physics, such as
interfacial tension and pressure. Study of colloidal state and col-
loidal particles. Theories of electrical double layer and stability of
suspensions. Application of theory to important processes such as
foaming, emulsification, detergency, adhesion, ore flotation, and
rate processes controlled at a phase interface, including nucleation
and crystallization.

16:155:562. (S) SYNTHESIS AND PROPERTIES OF SOLID
POLYMERS (3)
Prerequisite: Undergraduate or graduate degree inchemical engineeringor
inthebiological or physicalsciences.
Advanced treatment of polymer processes and resultant polymer
properties from the interrelated points of view of reaction
engineering (including catalytic routes) and materials science
(structure-property relationships) appropriate to the modern
generation of engineering polymers.



16:155:563. (F) SEMIPERMEABLE MEMBRANES (3)
Prerequisite: Undergraduate or graduate degree inchemical engineering or
inthebiological or physicalsciences.
Applied physiochemical principles that underlie the frontier
applications of barrier diffusion.

16:155:572,573. ELECTROCHEMICAL ENGINEERING 1,11 (3,3)
Prerequisite: Undergraduate or graduate degree inchemical engineering
orchemistry.

Introduction to the principles and applications of electrochemical

engineering properties of electrodes. Electrochemical engineering,

energy conversion, and storage thermodynamics and design
features in primary and secondary fuel cells, and in metallic
corrosion, electroforming, and electrolysis.

16:155:574. (S) SOLVENT EXTRACTION ENGINEERING (3)
Prerequisite: Undergraduate or graduate degree inchemical engineering
orchemistry.

Advanced treatment of solvent extraction operations including both

practical design approaches and a systematic development based on

the fundamental aspects of mass transfer, mass transfer with reac-

tion, and dispersion modeling in various contractor configurations.

16:155:575. ELECTROCHEMICAL ENGINEERING TECHNIQUES (3)
Lec.2hrs., lab.3hrs. Prerequisites: 16:155:572,573.

Lecture-laboratory course providing theoretical and practical

experience in techniques of studying charge-transfer and mass-

transfer controlled reactions in corrosion, electroplating, battery

energy conversion, the production of chemicals, and other electro-

chemical applications.

16:155:582. (S) FUNDAMENTALS OF CONTAMINANT MASS
TRANSFER (3)
Prerequisite: Undergraduate degreeinchemical, biochemical, orenvironmental
engineering, or permission of instructor.
Theory and mathematical modeling of thermodynamics, reaction,
and diffusive and convective mass transfer for inorganic and
organic contaminants in porous media, emphasizing behavior
in sediments and saturated soils.

16:155:588. (F) SPECIAL PROBLEMS IN CHEMICAL
ENVIRONMENTAL ENGINEERING (3)
Prerequisites: 16:155:501,502, or equivalent.
Natural water bodies described by the techniques developed for
chemical and biochemical reactor analysis. Physical transport,
interfacial exchanges, and biochemical reactions. Examples drawn
from reaeration processes, surface water temperature and energy
balances, and stochastic variations in stream discharge.

16:155:601,602. CHEMICAL ENGINEERING GRADUATE

SEMINAR (N1,N1)
Graduate students make a formal presentation on their indepen-
dent study and/or research. Outside speakers also are invited.

16:155:603,604. TOPICS IN ADVANCED BIOTECHNOLOGY (1,1)
Prerequisite: Permission ofinstructor.

Oral presentations and discussions of current literature in

biotechnology. Topics selected from: tissue, genetic, and protein

engineering; growth control; receptor signaling; immunotech-

nology; neurotechnology; and others.

16:155:701,702. RESEARCH IN CHEMICAL AND BIOCHEMICAL
ENGINEERING (BA,BA)

CHEMISTRY 160

Degree Programs Offered: Master of Science, Master of Science
for Teachers, Doctor of Philosophy

Director of Graduate Program: Professor Roger A.Jones,
Wright-Rieman Laboratories, Busch Campus (732/445-3223)

Vice Chairpersonfor Graduate Studies: Professor MarthaA. Cotter,
Wright-Rieman Laboratories, Busch Campus (732/445-2259)

Members of the Graduate Faculty

Stephen Anderson, Associate Professor of Molecular Biology and Biochemistry,
FAS-NB;Ph.D.,Harvard
Proteasesand proteaseinhibitors; proteinfolding; molecular recognition

GeorgiaA. Arbuckle, Associate Professor of Chemistry, FAS-C;
Ph.D.,Pennsylvania
Synthesis/propertiesof conducting polymers; quartz crystal microbalance study
ofelectroactivesurfaces

Edward Arnold, Professor of Chemistry, FAS-NB; Ph.D., Cornell
Crystallographicstudiesofhumanvirusesand viral proteins

Jean S.Baum, Associate Professor of Chemistry, FAS-NB; Ph.D.,
California(Berkeley)
Structural studiesof proteinsby nuclear magnetic resonance techniques

Helen M. Berman, Professor of Chemistry, FAS-NB; Ph.D., Pittsburgh
X-ray crystallographicand molecular modeling studies ofbiological molecules

RobertS. Boikess, Professor of Chemistry, FAS-NB; Ph.D., Columbia
Chemicaleducation

John G.Brennan, Associate Professor of Chemistry, FAS-NB; Ph.D.,
California(Berkeley)
Solid-stateinorganicchemistry; thinfilms; nanoclusters

KennethJ. Breslauer, Professor of Chemistry, FAS-NB; Ph.D., Yale
Biopolymer structuresand drug-nucleicacid interactions

Edward Castner, Jr., Associate Professor of Chemistry, FAS-NB; Ph.D., Chicago
Photoinduced reactiondynamicsinsolution;intermolecular interactionsand
dynamicsincondensed phases

Kuang-Yu Chen, Professor of Chemistry, FAS-NB; Ph.D., Yale
Biophysicalandbiological chemistry; polyaminesincancerandaging

MarthaA. Cotter, Professor of Chemistry, FAS-NB; Ph.D., Georgetown
Theoretical studiesof liquid crystalsand micellar systems

Richard H. Ebright, Professor of Chemistry, WIM/FAS-NB; Ph.D., Harvard
Protein-DNA interaction; proteinengineering; regulation of geneexpression

EricL. Garfunkel, Professor of Chemistry, FAS-NB; Ph.D., California (Berkeley)
Surfacescience; thin-filmgrowth; molecular adsorptiononsurfaces

Millie M. Georgiadis, Assistant Professor of Chemistry, WIM/FAS-NB;
Ph.D.,California(Los Angeles)
X-ray crystallographicstudiesof retroviralenzymes

AlanS. Goldman, Professor of Chemistry, FAS-NB; Ph.D., Columbia
Organometallicreactionmechanisms, photochemistry,and catalysis

Lionel Goodman, Professor of Chemistry, FAS-NB; Ph.D., lowa State
Laserspectroscopy withemphasisonmultiphoton processes

Martha Greenblatt, Professor of Chemistry, FAS-NB; Ph.D., Polytechnic Institute
ofNewYork
Solid-state inorganicchemistry; crystal growth

GeneS. Hall, Associate Professor of Chemistry, FAS-NB; Ph.D., Virginia
Polytechnic Institute
Appliedanalytical chemistry; traceanalysis

Gregory F. Herzog, Professor of Chemistry, FAS-NB; Ph.D., Columbia
Originandevolutionof meteorites; cosmogenicradioisotopes

Jane Hinch, Associate Professor of Chemistry, FAS-NB; Ph.D.,Cambridge
Molecular beam-surface interactionsand diffractive techniques

Stephan S. Isied, Professor of Chemistry, FAS-NB; Ph.D., Stanford
Bioinorganicchemistry; long-range intramolecular electron transfer

LeslieS.Jimenez, Associate Professor of Chemistry, FAS-NB; Ph.D., California
(LosAngeles)
Molecular recognition, synthesisand characterization ofanalogs of antitumor
antibiotics, total synthesis of natural products

Roger A.Jones, Chairperson of Departmentand Professor of Chemistry, FAS-NB;
Ph.D.,Alberta
Nucleicacid synthesisand structuralanalysis; ligand-nucleicacid interactions

Spencer A. Knapp, Professor of Chemistry, FAS-NB; Ph.D., Cornell
Total synthesisof natural products; newsynthetic methods

Joachim B. Kohn, Professor of Chemistry, FAS-NB; Ph.D., Weizmann Institute
of Science
Biotechnology; bioorganicchemistry; newmethodsfordrugdelivery

JohnKrenos, Associate Professor of Chemistry, FAS-NB; Ph.D., Yale
Chemical physics, particularly molecularbeamchemistry

Karsten Krogh-Jespersen, Professor of Chemistry, FAS-NB;
Ph.D.,New York
Computational studiesof molecular electronicstructure; excited electronic states

Jeehiun Katherine Lee, Assistant Professor of Chemistry, FAS-NB;Ph.D., Harvard
Biologicaland organicreactivity, recognition,and catalysis; computational
chemistry; massspectrometry

Ronald M. Levy, Professor of Chemistry, FAS-NB; Ph.D., Harvard
Biophysical chemistry;chemical physics; dynamicsof macromolecules

Jing Li, Associate Professor of Chemistry, FAS-C; Ph.D., Cornell
Experimentaland theoretical studies ofsolid-state inorganic materials

Frederick H. Long, Assistant Professor of Chemistry, FAS-NB; Ph.D., Columbia
Optical spectroscopy ofcondensed matter

Theodore E. Madey, Professor of Physicsand Chemistry, FAS-NB; Ph.D.,
Notre Dame
Structureand reactivity of surfacesand ultrathinfilms
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Gerald S. Manning, Professor of Chemistry, FAS-NB; Ph.D., California
(SanDiego)
Theory of polyelectrolytes; ioniceffectsonbiopolymers

Gaetano T. Montelione, Associate Professor of Molecular Biology and
Biochemistry, FAS-NB; Ph.D., Cornell
Nuclear magneticresonancestudies of proteins; proteinmolecular design

Robert A. Moss, Professor of Chemistry, FAS-NB; Ph.D., Chicago
Organicchemistry inaggregates; chemistry of reactive intermediates

WilmaOlson, Professor of Chemistry, FAS-NB; Ph.D., Stanford
Theoretical studiesof nucleicacid structureand properties

Joseph A. Potenza, University Professor of Chemistry, FAS-NB; Ph.D., Harvard
Molecularstructure; X-ray diffraction; magnetic resonance

Laurence Romsted, Professor of Chemistry, FAS-NB; Ph.D., Indiana
Micellar organicchemistry; organicreaction mechanisms

Heinz D. Roth, Professor of Chemistry, FAS-NB; Ph.D., Cologne
Chemistry of reactiveintermediates

Ronald R. Sauers, Professor of Chemistry, FAS-NB; Ph.D,, lllinois
Organicphotochemistry; molecularmodeling

Harvey . Schugar, Professor of Chemistry, FAS-NB; Ph.D., Columbia
Inorganicand bioinorganicchemistry;long-rangeelectrontransfer

Stanley Stein, AdjunctProfessor of Molecular Geneticsand Microbiology,
UMDNJ-RWIMS; Ph.D.,CUNY
Methodsinanalytical biochemistry

JohnW. Taylor, Associate Professor of Chemistry, FAS-NB; Ph.D., Chicago
Synthesisofbioactive peptidesand peptide mimetics; proteinengineering

Sidney Toby, Professor of Chemistry, FAS-NB; Ph.D., McGill
Chemical kinetics; photochemistry;chemiluminescence

Kathryn E. Uhrich, Assistant Professor of Chemistry, FAS-NB; Ph.D., Cornell
Polymer synthesis; novel polymerarchitectures; biomedical polymers

Associate Member of the Graduate Faculty

Richard D. Ludescher, Associate Professor of Food Science, CC; Ph.D.,Oregon
Proteinstructure, dynamics,and function; optical spectroscopy

Programs

The program has a large and diverse faculty with strength in
biophysical, bioinorganic, bioorganic, and biological chemistry,
solid-state and surface chemistry, and theoretical chemistry, as well
as in the traditional subdisciplines of analytical, inorganic, organic,
and physical chemistry. Chemistry faculty members are engaged
in a variety of interdisciplinary research efforts, in collaboration
with researchers in other departments and institutes at Rutgers
and at the Robert Wood Johnson Medical School. Interdisciplinary
research in the areas of surface science, solid-state materials research,
and molecular biophysics and biochemistry has increased substan-
tially over the past several years due primarily to the establishment
and growth of several advanced technology centers on the Rutgers—
New Brunswick campuses: the Center for Advanced Biotechnology
and Medicine, the Center for Advanced Food Technology, the
Malcolm G. McLaren Center for Ceramic Research, the Fiber Optics
Research Center, and the Laboratory for Surface Modification.

Faculty and graduate student research is supported by in-house
shop facilities (machine, electronics, and glassblowing), a com-
prehensive chemistry library, and a full range of state-of-the-art
chemical instrumentation. Instruments of particular note include
300, 400, 500, and 600 MHz NMR spectrometers with 2-D and
3-D capabilities, 200 MHz NMR spectrometers with solid-state
capabilities, single-crystal and powder X-ray diffractometers,
macromolecular crystallization and imaging facilities, ultrahigh
vacuum surface analysis systems, and extensive laser and
calorimetric instrumentation. Computing facilities in the Wright-
Rieman Laboratories include four multiprocessor servers, more
than 45 graphics workstations, a 48 processor cluster of PC-based
workstations, presenter systems, video animation equipment,
an assortment of approximately 150 personal computers and
X-terminals, and an array of laser and color printers.

The program for the master’s degree requires a minimum of
30 credits and either a critical essay or a thesis on some research
problem. The program for the Ph.D. degree requires a thesis and an
appropriate combination of course work and research credits. The
Master of Philosophy degree is available to doctoral candidates.

A Ph.D. candidate must complete a minimum of 15 credits
of course work, including 9 credits in his or her principal subfield
of study (analytical, biological, inorganic, organic, or physical
chemistry) and 6 credits chosen from among core courses in other
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subfields. The Ph.D. qualifying examination consists of a series
of written cumulative examinations and the oral presentation and
defense of a research proposal. There is no language requirement.

A Ph.D. candidate must spend not less than one academic year
as a full-time student in residence. This residence requirement may
be waived in cases of outstanding professional accomplishment
and experience.

Most graduate courses are scheduled in the late afternoon and
early evening hours. This provides an opportunity for students
who are unable to attend classes during the day because of
employment restrictions to pursue an M.S. degree.

Teaching assistantships and fellowships are available for both
first-year and advanced graduate students; virtually all full-time
doctoral students receive financial support. Teaching assistants
spend no more than six contact hours per week on their duties
and normally take 6 to 10 credits of graduate courses or research
each term. Fellowships normally do not entail special duties, and
those who hold them can devote their time to course work and
to research related to their Ph.D. dissertation. Further information
on these and other matters may be found in The Graduate Program
in Chemistry, a brochure available from the department.

Graduate Courses

16:160:501. (F) CHEMISTRY OF HETEROCYCLIC COMPOUNDS (3)
Prerequisites: 01:160:307,308, orequivalent.

Covers [-deficient (pyridine type) and [1-excessive (pyrrole

type) heterocyclic compounds. Emphasis on synthesis, reactivity,

rearrangements, utility (in general organic synthesis), and

biological activity.

16:160:503. (S) MODERN SYNTHETIC ORGANIC CHEMISTRY (3)
Prerequisite: 16:160:511.

A survey of preparative methods in organic chemistry and their

application to the synthesis of complex molecules.

16:160:504. (S) RECENT ADVANCES IN ORGANIC CHEMISTRY (3)
Prerequisite: 16:160:511.
Selected newer topics discussed at an advanced level.

16:160:509. ORGANIC CHEMISTRY OF HIGH POLYMERS (3)
Prerequisites: 01:160:307,308 and 327,328, or equivalent.

Introduction to the synthesis and reactions of macromolecules,

free-radical polymerization, stereospecific polymerization, and

stepwise polymerization.

16:160:510. INTRODUCTION TO MOLECULAR MODELING (3)
Prerequisites: 01:160:307,308, 323,324; or equivalent.

Introduction to the use of computer-assisted molecular modeling

techniques for the study of chemical problems; lectures on theoretical

principles; instruction in use of modern modeling programs;

computer projects involving solution of chemical problems.

16:160:511,512,513. ADVANCED ORGANIC CHEMISTRY L1111
(3,3,3)
Prerequisites: 01:160:307,308, orequivalent.
Advanced survey of organic chemistry; molecular orbital theory,
orbital symmetry correlations, structure and stereochemistry of
organic molecules, chemistry of reactive intermediates, structure-
reactivity relationships, molecular rearrangements.

16:160:515. (F) INTERPRETATION OF ORGANIC SPECTRA (3)
Prerequisites: 01:160:307,308, orequivalent.

Use of nuclear magnetic resonance, mass spectrometry, infrared

and ultraviolet spectroscopy for the identification of organic

compounds and the elucidation of organic reaction mechanisms.

16:160:518. (S) BIOORGANIC MECHANISMS (3)

Prerequisites: 01:160:307,308 and 327,328, or equivalent; 16:160:511.
Catalysis of organic reactions that are model systems for enzymatic
processes. Emphasis on mechanisms of enzyme-catalyzed reactions.



16:160:520. (F) MATHEMATICAL METHODS OF CHEMISTRY (3)
Selected aspects of infinite series, vectors and matrices, functions of
a complex variable, differential equations, and integral transforms
as they are used in chemistry.

16:160:521. (F) ATOMIC AND MOLECULAR STRUCTURE (3)
Prerequisites: 01:160:327,328, orequivalent.

Introduction to the ideas of quantum chemistry and their application

to the structure and properties of atoms and molecules.

16:160:522. STATISTICAL MECHANICS (3)

Prerequisites: 01:160:327,328, orequivalent.
Basic concepts and methods of equilibrium statistical mechanics.
Applications to systems and phenomena of chemical interest,
including ideal and real gases, chemical equilibria, phase transitions,
classical liquids, polymer solutions.

16:160:524. (F) MATERIALS AND MECHANISMS OF MODERN
PHOTOGRAPHIC PROCESSES (3)
Prerequisite: Bachelor’sdegree inchemistry, physics, or chemical engineering.
Chemical imaging systems from a molecular point of view.
Conventional silver halide processes and organic imaging systems.

16:160:525. (S) CHEMICAL THERMODYNAMICS (3)

Prerequisites: 01:160:327,328, orequivalent.
Principles of classical and statistical thermodynamics and their appli-
cation to the study of homogeneous and heterogeneous equilibria.

16:160:526. PHYSICAL CHEMISTRY OF SOLUTIONS (3)

Prerequisite: 16:160:525.
Thermodynamics and statistical thermodynamic properties of
solutions; Brownian motion and diffusion; Debye-Huckel theory
of electrolytes.

16:160:527,528. PHYSICAL CHEMISTRY OF HIGH POLYMERS (3,3)
Prerequisites: 01:160:327,328, orequivalent.

Introduction to the physical chemistry of macromolecules aimed at

understanding relations between molecular structure and physical

properties of high polymers.

16:160:529. MOLECULAR SPECTROSCOPY (3)

Prerequisite: 16:160:521. Pre- or corequisite: 16:160:532.
Principles of electronic and vibrational spectroscopy of polyatomic
molecules. Emphasis on the quantum-mechanical basis of the
spectra and the ways in which spectra yield information about
molecular properties.

16:160:530. INTRODUCTION TO RADIO AND NUCLEAR

CHEMISTRY (3)

Prerequisites: 01:160:327,328, orequivalent.
Fundamentals of the nuclear atom; radioactivity and decay
processes; detection of radiation; the chemical uses of radioactivity;
nuclear chemistry; hot-atom chemistry; Mossbauer effect; design
of experiments.

16:160:531. PHOTOCHEMISTRY (3)

Prerequisites: 01:160:307,308 and 327,328, or equivalent.
Absorption of light; formation of electronically excited states and
their subsequent chemical reactions; fluorescence, phosphores-
cence, and quantum yields; applications of photochemistry to
organic systems.

16:160:532. QUANTUM MECHANICS (3)

Prerequisites: 16:160:520,521.
Introduction to the principles of quantum mechanics with emphasis
on operator approaches and the angular momentum problem.
Approximate methods and application to simple examples.

16:160:533. CHEMICAL APPLICATIONS OF GROUP THEORY (3)
Prerequisite: 16:160:521 orequivalent.

Aspects and consequences of molecular symmetry; point groups

and character tables; group theory and quantum mechanics;

symmetry aspects of the electronic structure in organic and

inorganic molecules; selection rules for electronic and vibrational

spectroscopy; ligand field theory.

16:160:534. (S) CHEMICAL KINETICS (3)

Prerequisites: 01:160:327,328, orequivalent.
Chemical reaction rates, theories of molecular transformations,
and the elucidation of reaction mechanisms.

16:160:535,536. CRYSTAL AND MOLECULAR STRUCTURE I,11 (3,3)
Prerequisites: 01:160:327,328, orequivalent. See also 16:635:564.

The symmetry of crystals; point and space groups. Determination

of crystal structure by X-ray diffraction. Analysis of X-ray photo-

graphic and diffractometer data and its processing.

16:160:537. BIOPHYSICAL CHEMISTRY | (3)

Prerequisites: 01:160:327,328, orequivalent.
Introduction to the physical chemistry of proteins, nucleic acids,
and their complexes. Forces that determine biopolymer structure.
Principles of protein and nucleic acid structure. Transitions and
interactions of biopolymers.

16:160:538. BIOPHYSICAL CHEMISTRY Il (3)

Prerequisite: 16:160:537 orequivalent.
Introduction to biophysical techniques used in the study of
structure and function. Theoretical methods of macromolecular
analysis. Methods of macromolecular engineering and design.

16:160:539. PROTEIN ENGINEERING AND DESIGN (3)

Prerequisites: 01:160:307, 308,and 11:115:403,404, or equivalent,

or permission of instructor; 16:160:537 strongly recommended.
Protein structure. Protein structure-function relationships. Protein
engineering methods. Protein engineering to modify the properties
of existing useful proteins (e.g., ligand recognition, catalysis,
allostery, stability) and to create new useful proteins. Catalytic
antibodies. Semisynthetic proteins. Denovo protein design.

16:160:540. SINGLE-CRYSTAL X-RAY ANALYSIS LABORATORY (1)
Prerequisite: 16:160:535. Corequisite: 16:160:536.

Laboratory course to accompany 16:160:536. Characterization

of crystals and introduction to diffractometry.

16:160:541,542. SPECIAL TOPICS IN PHYSICAL CHEMISTRY (3,3)
Prerequisites: 01:160:327,328, orequivalent.
Advanced topics of current interest.

16:160:543,544. SPECIAL TOPICS IN BIOLOGICAL CHEMISTRY
(1-3 BA,1-3 BA)
Prerequisites: 16:160:537,538, orequivalent.

Advanced topics of current interest.

16:160:546. CHEMICAL SEPARATIONS (3)

Prerequisite: 01:160:348 orequivalent.
Principles of chemical separations by various chromato-
graphic techniques.

16:160:548. SPECIAL ANALYTICAL METHODS (3)
Prerequisite: 01:160:348 orequivalent.
Advanced topics in analytical chemistry.

16:160:549. ELECTROANALYTICAL CHEMISTRY (3)
Prerequisite: 01:160:348 orequivalent.
Application of electrochemical principles and techniques, including
modern polarographic methods, voltammetry, potentiometry,
and chronopotentiometry.

16:160:551. ANALYTICAL SPECTROSCOPY (3)

Prerequisite: 01:160:348 orequivalent.
Theory of spectroscopy and spectrophotometry, including the
analytical applications of spectrochemical methods.

16:160:565. ENERGETICS AND STRUCTURES IN INORGANIC
CHEMISTRY (3)
Prerequisite: 01:160:371 orequivalent.
Relation of molecular structure and bonding to thermo-
chemical properties.
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16:160:571. (F) ADVANCED INORGANIC CHEMISTRY (3)
Prerequisite:01:160:371orequivalent.

Survey of bonding, electronic-structural, and magnetic properties

of transition metal complexes, followed by a survey of the kinetics

and mechanisms by which such materials undergo substitution,

isomerization, and redox reactions.

16:160:575. (S) PRINCIPLES OF ORGANOMETALLIC CHEMISTRY (3)
Prerequisites: 01:160:307,308, 371, orequivalent.
Detailed survey of the mechanisms of organometallic reactions.

16:160:576. BIOINORGANIC CHEMISTRY (3)
Prerequisite:01:160:371orequivalent.

Spectroscopic, chemical, and other properties of metal-

containing biological systems such as hemoglobin, vitamin Biy,

and carboxypeptidase.

16:160:577. (S) SOLID-STATE CHEMISTRY (3)

Prerequisites: 01:160:371,421, orequivalent.
Relation between crystal structure, bonding and physical properties
of solids, imperfections in solids; nonstoichiometric compounds;
electronic and magnetic properties of various types of solids;
transformation in solids; solid-state reactions; crystal growth;
solid-state electrochemistry.

16:160:579. SPECIAL TOPICS IN INORGANIC CHEMISTRY (3)
Prerequisite:01:160:371orequivalent.
Advanced topics of current interest.

16:160:601,602. INDEPENDENT STUDIES IN CHEMISTRY (BA,BA)
Individualized instruction supervised by a faculty member.

16:160:603. INTRODUCTION TO RESEARCH (1)
Enrollmentrestricted tofirst-year Ph.D. studentsinchemistry.

Introduction to doctoral and postdoctoral research in chemistry.

Identification of research problems. Presentation of research

results. Use of chemical literature. Research proposals and funding.

Research ethics.

16:160:605,606. LABORATORY ROTATION IN CHEMISTRY I,lI
(BA 1-3,BA 1-3)
Enrollmentrestricted to Ph.D. studentsinchemistry. Nomore thanatotal
of 6creditsof laboratory rotation can be earned.
Introduction to the techniques of chemical research through
participation in research projects of selected members of the
graduate faculty.

16:160:611,612. SEMINAR IN CHEMISTRY (1,1)
Forsecond-andthird-year Ph.D.students.
Student seminars on topics of current interest in chemistry.

16:160:701,702. RESEARCH IN CHEMISTRY (BA,BA)

CIVIL AND ENVIRONMENTAL
ENGINEERING 180

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor Nenad Gucunski,
Civil and Environmental Engineering Building, Busch Campus
(732/445-2232)
Email: gucunski@dora.rutgers.edu

Members of the Graduate Faculty

Perumalsamy N.Balaguru, Professor of Civil Engineering, SE; Ph.D.,
Illinois (Chicago)
Concretestructural systems; composite materials; construction management
Nenad Gucunski, Associate Professor of Civil Engineering, SE; Ph.D., Michigan
Soil-structure interaction; nondestructive testing; numerical methods; soiland
structural dynamics, earthquakeengineering
Qizhong Guo, Associate Professor of Civiland Environmental Engineering, SE;
Ph.D.,Minnesota
Environmental hydraulics; water quality modeling; water resourcesand
environmentalengineering
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KennethY. Lee, Assistant Professor of Civil Engineering, SE; Ph.D.,
California(lrvine)
Groundwater engineering; numerical modeling; water resources;
contaminantflow

Mohamad H. Maher, Chairand Associate Professor of Civiland Environmental
Engineering, SE; Ph.D., Michigan
Soil/siteimprovement; soil composite materials; geosynthetics; soil dynamics;
environmental geotechnology

Hani H. Nassif, Assistant Professor of Civil Engineering, SE; Ph.D., Michigan
Analysisand designofbridges; reliability analysis; structural modeling
andanalysis

Edward G. Nawy, Professor of Civil Engineering, SE; D.Eng., Pisa
Structural concrete; materialsand systems; cold weather concrete construction

Kaan M.A. Ozbay, Assistant Professor of Civil Engineering, SE; Ph.D., Virginia
PolytechnicInstitute
Transportationandtrafficengineering; intelligenttransportationsystems;
network flows, trafficsimulation; real-time trafficcontrol

Trefor P. Williams, Associate Professor of Civil Engineering, SE; Ph.D., Georgia
Institute of Technology
Constructionmanagement; trafficengineering; decision supportsystems;
neuralnetworks

Yook-Kong Yong, Professor of Civil Engineering, SE; Ph.D., Princeton
Structural mechanics; computational mechanics; composite plates; finite
elementanalysis

Adjunct Members of the Graduate Faculty

Yossi Berechman, Visiting Professor of Civil Engineering, SE;
Ph.D.,Pennsylvania
Transportationeconomics; land use and transportation; transportation planning
andpolicy

ReubenKarol, Visiting Professor in Civil Engineering; M.S., Rutgers
Soilgrouting

M.H.Phillip Liu, Visiting Associate Professor in Environmental Engineering, SE;
Ph.D.,Rutgers
Environmental systemanalysis, modeling, biological waste treatment

StevenJ. Medlar, Visiting Professor of Environmental Engineering, SE; M.S., Tufts
Wastewater treatment; chemical feed; water quality and treatment

Programs

Programs of graduate study leading to the M.S. and Ph.D. degrees
may be arranged in a wide variety of areas. The fields of specializa-
tion available include structural analysis and design, computational
mechanics, structural reliability, structural optimization, structural
dynamics, concrete structures, experimental mechanics, soil
mechanics and foundations, soil dynamics, soil composite materials,
constitutive modeling of geomaterials, hydraulic engineering,
hydromechanics, coastal studies, water and wastewater treatment,
environmental fluid mechanics, water resource systems, trans-
portation engineering, intelligent transportation systems,
transportation infrastructure design operations, construction
engineering, and management.

Students with a B.S. degree from an accredited civil engineering
field may apply for direct admission to the graduate program.
Students with backgrounds in engineering programs other than
civil engineering are required to complete certain prerequisite
undergraduate courses in civil engineering.

Master of Science degree candidates may elect either a thesis or
nonthesis option. The thesis option consists of 24 credits of course
work, 6 credits of research in a specialized area, and a final thesis
presentation. In the nonthesis option, a candidate must complete
27 credits of course work, a 3-credit special project with a report,
and pass an oral final examination.

Requirements for the M.S. degree may be satisfied for all options
in a part-time evening program designed specifically for students
employed in industry and other students whose obligations
preclude full-time study. Admission and academic standards
for part-time students are the same as for full-time students. This
arrangement makes it possible for students to combine day and
evening schedules simultaneously or at different periods in their
academic careers.

The Master of Philosophy degree is available to doctoral students.

The degree of Doctor of Philosophy is primarily a research
degree and is not conferred solely as a result of the completion
of a series of prescribed courses. The requirements for the Ph.D.
degree include a minimum of 48 credits of course work beyond the
baccalaureate, a minimum of 24 credits of research beyond the M.S.



degree, and the successful completion of a research dissertation.
There is no language requirement. Ph.D. candidates normally are
required to register for at least two consecutive terms as full-time
students in residence. Exceptions to this requirement may be made
in certain special situations.

Significant computing and experimental laboratory resources
are available to graduate students. The computer resources of the
School of Engineering include three IBM RS/6000 servers, a num-
ber of IBM RS/6000 workstations, and X-stations that also serve as
a computer-aided design laboratory. Located within the School of
Engineering is the Supercomputer Remote Access and Graphics
Center, which provides facilities for development and implementa-
tion of large-scale computational programs, for high-speed access
to the National Science Foundation’s Supercomputer Centers, and
for graphical processing and display. The Department of Civil and
Environmental Engineering has a graduate Civil Engineering and
the Rutgers Intelligent Transportation Systems (RITS) computing
laboratories. Silicon Graphics O2 and Sun Ultra workstations, and
a number of UNIX/PC-based stations provide excellent computa-
tional capabilities, software packages specific to civil/environmental
engineering, and access to supercomputing resources. A number
of research laboratories are used to complement the theoretical and
analytical course work and for a wide range of doctoral and master
thesis research. The laboratories include: Concrete Structures and
Materials Laboratory, Large-Scale Structural Laboratory, Soil
Mechanics Laboratory, Soil Dynamics and Highway Materials
Laboratory, Rutgers Asphalt Pavement Laboratory (RAPL), Fluid
Mechanics and Environmental Hydraulics Laboratory, and Envi-
ronmental Engineering Laboratory. Additional research opportuni-
ties are provided through the department’s Center for Advanced
Infrastructure and Transportation (CAIT).

Degree programs in civil and environmental engineering may be
arranged with the program director. Further details may be found
inProgram Information Manual for Graduate Students, available on
request from the program office.

Graduate Courses

16:180:501. (F) ANALYTICAL METHODS IN CIVIL ENGINEERING (3)
Yong

Review of series solutions of differential equations; perturbation

methods, applications in civil engineering; derivations of well-posed

partial differential equations for engineering problems and their

classical solutions; Fourier analysis; applications of probability and

statistics to model loads and responses of engineering systems.

16:180:515. (F) STRUCTURAL ANALYSIS (3)

Balaguru
Principle of superposition as applied to statically indeterminate
structures; energy methods; approximate methods for the
analysis of trusses and frames; failure theories; plastic analysis;
introduction to matrix methods for structural analysis; analysis
of composite structures.

16:180:516. (S) ADVANCED STRUCTURAL DESIGN | (3)

Nassif
Topics include elastic and inelastic column and plate buckling;
plate girder design; bracing design; structural modeling and
analysis; bridge design; composite design, connections.

16:180:517. (F) STRUCTURAL DYNAMICS (3)

Yong
Analysis of structural members and systems subjected to dynamic
loads; single-degree-of-freedom and multi-degree-of-freedom
analytical models of civil engineering structures; free vibrations,
harmonic and transient excitation, foundation motion, response
spectrum, Lagrange’s equation; modal superposition and direct
integration methods; response by a general purpose dynamic
computer code.

16:180:519. (F) ADVANCED STRUCTURAL ANALYSIS (3)

Balaguru
Rigorous matrix formulation of the stiffness and flexibility methods
of structural analysis applied to skeletal structures. Development
of computer programs for the analysis of space and plane trusses
and frames.

16:180:522. (S) FINITE ELEMENT METHODS IN CIVIL

ENGINEERING (3)

Yong. Prerequisite: 14:180:402 or 515.
General finite element formulation of two- and three-dimensional
boundary value problems; advanced finite element techniques;
finite element formulation problems in continuum mechanics;
applications in civil engineering problems; use of a general purpose
finite element software package; introduction to the boundary
element method.

16:180:523. (S) STRUCTURAL OPTIMIZATION (3)

Prerequisite: 16:180:519.
Developments in optimal structural design. Optimality criteria
methods. Formulation of structural design problems as optimization
problems using special techniques, linear and nonlinear optimization
methods. Fully-stressed design versus optimal design.

16:180:525. STRUCTURAL RELIABILITY (3)

Nassif
Elements of probability theory and its application to structural
engineering, statistical distributions of load, probable strength
of structural elements, safety analysis and reliability prediction
of structural systems, and reliability-based design codes.

16:180:526. STRUCTURAL STABILITY (3)

Elastic and inelastic buckling of members under pure compression,
pure moment, and combined compression and moment; local
buckling; elastic and inelastic buckling of frames; design criteria.

16:180:531. (F) TRAFFIC ENGINEERING: MODELING OF THE

TRANSPORTATION SYSTEMS AND OPERATIONS (3)

Ozbay
Techniques and hardware used for real-time traffic data collection,
sources of errors and sample size determination; design parameters,
including economic and human factors and environmental
constraints; experiment design for model development and trans-
portation operations analyses; deterministic and stochastic models
of traffic processes, including queuing theory, headway distributions
and gap acceptance; stream flow characteristics, including car-
following and multilane models, bottleneck, fuel consumption,
and noise models; models for automatic vehicle control; network
operations; models for modes of traffic; traffic control, short-term
planning, and system evaluation.

16:180:532. (F) TRANSPORTATION PLANNING: INTELLIGENT
TRANSPORTATION SYSTEMS (ITS) (3)
Ozbay
ITS projects in U.S., Europe, and Japan; advanced traveler infor-
mation systems; advanced traffic management systems; automated
highway systems; commercial vehicle operations; operational field
tests; system architecture; human factors; safety; institutional and
legal issues; multimodal ITS applications; modeling Intelligent
Transportation Systems as hybrid systems; evaluation and selection
of candidate Intelligent Transportation Systems.

16:180:533. (S) TRAFFIC OPERATIONS: ANALYSIS AND CONTROL
OF TRANSPORTATION SYSTEMS OPERATIONS (3)
Ozbay
Real-time transportation operations; transportation system evalu-
ation; demand modeling; time-sensitive transportation problems,
including real-time traffic control and network-wide feedback
control; linear and nonlinear network optimization; deterministic
and stochastic queuing models of the control of rush hour traffic,
traffic signal timing, and ramp metering; incident management;
operations; strategic versus tactical transportation infrastructure
planning; operation of parking facilities; congestion management
strategies; automatic vehicle control.
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16:180:534. (S) DESIGN OF TRANSPORTATION FACILITIES:
ADVANCED TRANSPORTATION SYSTEMS DESIGN AND
EVALUATION LABORATORY (3)

Ozbay

Software and hardware to design, test, and evaluate transportation

systems; field studies, development and use of computer models,

and instrumentation of small- and full-scale hardware models;
geographic information systems, artificial intelligence, and com-
puter graphics for design and evaluation; optimization software
for vehicle scheduling and routing and traffic assignment; visual
simulation development tools for rapid prototyping of selected
transportation systems; simulation life-cycle analysis and vali-
dation techniques; data acquisition and control; advanced data
visualization tools to test and evaluate developed models.

16:180:535. (F) MECHANISTIC PAVEMENT DESIGN (3)

Staff
Pavement design principles for new and rehabilitated pavements.
Material characterization, flexible and rigid pavement design, labo-
ratory and field data collection and analysis, pavement management
practices. Deflection back calculation and pavement design software.

16:180:541. (F) ADVANCED REINFORCED CONCRETE | (3)

Nawy
Ultimate load theories in flexure, shear, diagonal tension, and
torsion of symmetrical and non-symmetrical members; behavior of
compression members in uniaxial and biaxial compression, stability
of long columns; first order and second order solutions and the
P-A effects; serviceability behavior and theories for deflection
and cracking of one-dimensional and two-dimensional members;
wind analysis and continuity in floor systems and frames; failure
mechanisms in two-way slabs and plates, energy design solutions;
seismic design of concrete structures.

16:180:542. (S) ADVANCED REINFORCED CONCRETE Il (3)

Nawy
High-strength, high-performance concretes and composites;
long-term effects; performance characteristics; biaxial and triaxial
confinement; micro and macro mechanics of concrete; fracture
mechanics theory; shear transfer in multilayered systems; limit theory
at failure of indeterminate concrete frames and continuous beams;
moment redistribution and ductility of joints; plastic hinging and
rotational capacities of confined concrete members and structural
systems; membrane and bending theories for the design and analysis
of concrete shells and folded plates including buckling behavior.

16:180:544. (S) PRESTRESSED CONCRETE (3)

Nawy
Theory of prestressed concrete; partial loss in prestressing and
long-term effects due to creep, shrinkage, and relaxation; service
load and ultimate load evaluation of pretensioned and post-
tensioned elements in flexure, shear, and torsion; camber, deflec-
tion and crack control; two-way prestressed concrete floor systems;
prestressed portal frames; post-tensioned liquid- and gas-retaining
circular tanks; prestressed shells and dome roofs for circular tanks.

16:180:545. (F) ADVANCED CONSTRUCTION ENGINEERING
MANAGEMENT 1 (3)
Williams, Balaguru. Prerequisites: 14:180:406,407, or equivalent.
Advanced techniques for financial and management control of
construction projects; construction company financial control and
accounting; project cost control; estimating and bid preparation;
equipment management; computer and expert system applications
to construction financial control.

16:180:546. (S) ADVANCED CONSTRUCTION ENGINEERING
MANAGEMENT Il (3)
Williams. Prerequisites: 14:180:406,407, or equivalent.
Analytical techniques for control of construction operations;
network scheduling techniques (CPM and PERT); computerized
scheduling; linear programming applied to construction; simulation
of construction operations; decision and risk analysis.
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16:180:553. (S) THEORY AND ANALYSIS OF PLATES AND SHELLS (3)
Yong. Prerequisite: 16:180:501.

Review of elastic equations; Kirchoff-Love and Mindlin plate

theories; classical and numerical solutions; theory and applications

of shells; finite element analysis of plate and shell structures.

16:180:561. (F) ADVANCED WATER SUPPLY AND SEWERAGE (4)
Medlar

Development of sources of water supply; information analysis;

design of collection, transmission, and distribution systems.

Hydraulics and design of sewers.

16:180:562. (S) DESIGN OF WATER AND WASTEWATER
TREATMENT (4)
Medlar
Functional study of plant loadings in relation to degree of treatment
desired; layout, analysis, and design of treatment process units;
mechanical and thermal energy requirements and equipment.

16:180:563. (F) ADVANCED HYDROLOGY (3)

Staff
Hydrologic processes and modeling—evapotranspiration, infiltra-
tion, precipitation and snow melt, overland flow, subsurface and
surface flow relations, channel and watershed routing; hydraulic
flood routing, numerical methods; watershed modeling; stochastic
processes in hydrology; flood and drought risks, flood plain
analysis and management.

16:180:564. (S) UNIT PROCESSES IN ENVIRONMENTAL
ENGINEERING (3)

Theory and laboratory experiments demonstrating the design

requirements associated with unit processes in water and sewage

treatment. Advanced methods of analysis such as spectroscopy,

potentiometry, polarography, conductivity, and chromatography.

16:180:566. (F) SEDIMENT TRANSPORT (3)

Guo
Erosion, transport, and deposition of sediment within a watershed
and, especially, the fluvial network; flow resistance in natural
channels; suspended load, bed load, and total load; noncohesive vs.
cohesive sediment; sedimentation; sediment transport as an index
of pollutant movement; numerical modeling and field sampling.

16:180:567. (S) ANALYSIS OF RECEIVING WATER QUALITY (3)

Liu
Introduction to mathematical modeling of water quality;
well- versus partially-mixed water bodies; turbulent diffusion,
velocity-induced dispersion; reaction Kinetics; biological processes,
growth kinetics, BOD, dissolved oxygen, photosynthesis; develop-
ment of water quality models.

16:180:568. (S) THERMAL EFFECTS ON RECEIVING WATERS (3)
Modes of heat transfer, energy equation; heat balance in well-mixed
water bodies; heat exchange between atmosphere and water body;
temperature dynamics in well-mixed bodies; thermal stratification
in streams and reservoirs; heat dispersion; thermal jets and plumes;
cooling ponds; temperature effects on water-quality parameters.

16:180:571. (F) ADVANCED SOIL MECHANICS (3)

Gucunski
Elasticity and plasticity models; stress-strain relations for soils;
failure criteria; elastic solutions for half-space and layered
systems; one- and three-dimensional consolidation theory;
computer applications.

16:180:572. (S) SOILS ENGINEERING (3)

Maher
Earth pressure theories; stability of natural slopes and open
cuts; stability of built embankments, earthquake effects, rapid
drawdown and seepage problems, slope stabilization techniques;
retaining walls; computer application in slope stability.



16:180:574. (S) GROUNDWATER ENGINEERING (3)
Lee

Porous media; fundamental equations of groundwater flow;
confined flow; unconfined flow; hydraulics of wells; numerical
methods; groundwater contamination; investigation; remediation
and cleanup; monitoring; computer applications.

16:180:575. (F) THEORETICAL SOIL MECHANICS (3)

Gucunski. Prerequisites: 16:180:501,571.
Theory of semi-infinite elastic media; elastic equilibrium. Stress-
strain behavior of soils, constitutive models for soils. Applications
of plasticity models to compute soil behavior.

16:180:577. (F) ADVANCED FOUNDATION ENGINEERING (3)

Staff. Lec.2 hrs., designlab. 3hrs. Prerequisites: 16:180:571,572.
Subsurface investigations; site preparation and improvement;
flexible retaining structures; caissons; drilled shafts; underground
structures; pile foundations; foundations subjected to dynamic
loads; marine structures; environmental effects of construction.

16:180:578. (S) SoiL DYNAMICS (3)

Gucunski
Review of basic vibration theories as applied to soil dynamics; elastic
wave propagation in soils; elements of seismic soil explorations;
dynamic soil properties; laboratory evaluation of dynamic soil
properties; liquefaction; machine foundations; fundamentals of soil-

structure interaction; earthquake engineering; computer applications.

16:180:580. (S) ENGINEERING ROCK MECHANICS (3)

Methods of rock exploration, physical and mechanical properties
of rocks; deformation; in-situ strength; hydrothermal effects on
rocks; stability of rock masses; state of stress and strain around
tunnels, shafts, and domes; stabilization of rocks.

16:180:581. (S) PHYSICOCHEMICAL PROPERTIES AND
STABILIZATION OF SOILS (3)
Maher
Relationship between physical properties and selected chemical and
mineralogical characteristics emphasizing fine-grained and colloidal
fractions; problems affecting site use including weak, compressible
soil; high shrink-swell potential; erodibility; stabilization techniques
including compaction, earth reinforcement, drainage and erosion
control, admixture stabilization, precompression, grouting.

16:180:582. (S) EARTHQUAKE ENGINEERING: DYNAMIC
SOIL-STRUCTURE INTERACTION (3)
Gucunski
Seismicity; size of earthquakes; estimation of ground motion
parameters; seismic hazard analysis; site response analysis; design
ground-motion building-code provisions; soil-structure interaction
effects and formulation; simplified models; solutions in frequency
and time domains.

16:180:586. (S) ADVANCED FLUID MECHANICS (3)

Guo
Basic laws and equations of fluid flows; exact and approximate
solutions; potential flows; boundary layer flows; turbulent flows in
pipes and open channels; free turbulent jets and wakes; turbulence
and transport phenomena; transient flows.

16:180:588. (S) THEORY OF HYDRAULIC MODELS (3)

Geometric, kinematic, and dynamic similarity between prototypes
and models. Similarity laws; model techniques; undistorted and
distorted models; models for hydraulic structures, free-surface
flows, flows over erodible beds, and hydraulic machinery.
Environmental applications.

16:180:590. (S) COASTAL ENGINEERING (3)

Guo
Generation and propagation of tides; salinity intrusion, pollutant
flushing, and sedimentation in estuaries; circulation in the coastal
ocean; coastal water quality modeling; coastal wetlands; gravity
waves; coastal erosion; coastal structure design.

16:180:601,602. ADVANCED TOPICS IN CIVIL ENGINEERING
(BA,BA)

Selected topics of current interest in any specialized field

of civil engineering.

16:180:611,612. ADVANCED TOPICS IN ENVIRONMENTAL
ENGINEERING (BA,BA)

Selected topics of current interest in any specialized field

of environmental engineering.

16:180:691,692. SEMINAR IN CIVIL AND ENVIRONMENTAL
ENGINEERING (N O,N 0)

Contemporary developments and special topics in research

and engineering design in civil and environmental engineering

presented and discussed by faculty, students, and invited speakers.

16:180:693,694. SPECIAL PROJECT (3,3)
Nonthesis study. Special project under the supervision
of a professor. Requires a technical report.

16:180:701,702. RESEARCH IN CIVIL AND ENVIRONMENTAL
ENGINEERING (BA,BA)
Thesis work for M.S. or Ph.D. degree.

CLASSICS 190

Degree Programs Offered: Master of Arts, Master of Arts
for Teachers, Doctor of Philosophy

Director of Graduate Program: Professor Lowell Edmunds,
008 Ruth Adams Building, Douglass Campus (732/932-9797)
Web Site: http://classics.rutgers.edu

Members of the Graduate Faculty

JohnBodel, Professor of Classics, FAS-NB; Ph.D., Michigan
Latinliteratureand epigraphy; Roman history

RobertH.Bolton, Professor of Philosophy, FAS-NB; Ph.D., Michigan
Ancientphilosophy; philosophy of language; metaphysics

Jack L. Cargill, Professor of History, FAS-NB; Ph.D., California (Berkeley)
Greekhistoryandepigraphy

Lowell Edmunds, Professor of Classics, FAS-NB; Ph.D., Harvard
Greekliterature, mythology, intellectual history

Thomas. Figueira, Professor of Classics, FAS-NB; Ph.D., Pennsylvania
Greekpolitical history; the social history of classical antiquity; Greek prose

William W. Fortenbaugh, Professor of Classics, FAS-NB; Ph.D., Princeton
Ancientphilosophy

Archer St. Clair Harvey, Associate Professor of Art History, FAS-NB;
Ph.D.,Princeton
Lateantiqueandearly Christianart

JohnF.Kenfield I1l, Associate Professor of Art History, FAS-NB; Ph.D., Princeton
GreekandRomanart

David Marsh, Professor of Italian, FAS-NB; Ph.D., Harvard
Classical influenceson Renaissance literature

PierrePellegrin, Visiting Professor of Philosophy, FAS-NB; Professor of
Philosophy, CREA (France); Ph.D., Paris|
Ancientphilosophy

Stephen Reinert, Associate Professor of History, FAS-NB; Ph.D., California
(LosAngeles)
Byzantinehistory

Michael David Rohr, Associate Professor of Philosophy, FAS-N; Ph.D., Stanford
Ancientphilosophy

BarbaraA. Shailor, Professor of Classics, FAS-NBand Dean of Douglass College;
Ph.D.,Cincinnati
Medieval Latin; Latin paleography

JocelynP. Small, Professor of Art History, FAS-NB; Ph.D., Princeton
Classical artandarchaeology, iconography, Etruscology

StevenF. Walker, Professor of Comparative Literature, FAS-NB; Ph.D., Harvard
Hellenisticliterature

Shirley Werner, Assistant Professor of Classics, FAS-NB; Ph.D., Yale
Roman poetry; Latin philology; textual transmission
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Programs

Graduate training in classics, based in the Department of Classics,
focuses on the interpretation of original texts in Latin and Greek in
the light of modern literary criticism, archaeological data, and the
theories and methodologies of the disciplines that deal with ancient
Greece and Rome, e.g., ancient history, art history, philosophy,
and epigraphy.

While the examination of the original texts is central, this
program attempts to put the texts into a perspective that shows
the relevance of classics to the present day and prepares students
to apply their knowledge of classics in the general humanistic
tradition. The Ph.D. candidate is expected to have a knowledge
of all major authors; to include work beyond the Greek fifth and
fourth centuries B.C. and the Republican and Augustan periods of
Rome; to have an acquaintance with the interdependence of Greek
and Roman literature and culture; and to undertake research in
a specific aspect of classics.

Study in the program may be supplemented by work in related
programs, such as art history, comparative literature, history, or
philosophy, according to individual interests.

The M.A. candidate must demonstrate a general knowledge
of the principal ancient authors and may write a thesis (equivalent
to 6 credits). The candidate may elect to emphasize either Greek
or Latin, but must have a knowledge of both. The student also is
expected to demonstrate a reading knowledge of French, German,
or Italian. The M.A. examination tests the candidate’s knowledge
of the Greek and Latin languages, the material included in course
work, and the material on the general reading list. It consists of
three hours of translation and three hours of general knowledge
questions in history, literature, and philosophy. Students may
take the M.A. examination after completing 30 credits of graduate
work. General reading lists for both the M.A. and Ph.D. degrees
are available to all graduate students at the department office.
Reading lists for special fields and authors can be worked out with
the graduate adviser.

The M.A. program in Latin for teachers is designed to assist Latin
teachers in secondary schools. The candidate is expected to pass
a competency examination in ancient Greek or, alternatively, to
demonstrate a reading knowledge of German, French, or Italian.
The student is expected to complete a total of 30 credits, of which
24 are graduate credits and 6 are outside the field of Latin literature
(e.g., ancient history, ancient philosophy); to complete an expository
or critical essay (normally in conjunction with the course work);
and to pass a comprehensive examination based on course work
and the reading list of Latin authors.

The Ph.D. candidate is expected to complete at least 48 credits
of course work beyond the bachelor’s degree and to demonstrate
a reading knowledge of German and either French or Italian.
Course work includes Greek or Latin composition. This require-
ment may be waived upon successful completion of an equivalent
examination. The qualifying examination covers the following four
areas, with a three-hour examination in each: (1) a knowledge of
the principal Greek and Latin authors as specified on the reading
list; (2) a particular Greek or Latin author; (3) a special field, such
as a period of ancient literature, a literary genre, ancient philosophy,
or a period of Greek or Roman art and archaeology or history; and
(4) translation from Latin and Greek. The Master of Philosophy
degree is available to doctoral candidates.

An interdisciplinary Ph.D. in art history and classical archae-
ology may be worked out with advisers from both the art history
and classics programs. Students in such a program would have
to show proficiency in French, German, Greek, and Latin.

Graduate Courses

Two or three of the following courses are offered each term:
16:190:503. INTRODUCTION TO GRADUATE LITERARY STUDY:
LATIN (3)

Close readings and basic critical techniques of interpreting
Latin literature.
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16:190:504. INTRODUCTION TO GRADUATE LITERARY STUDY:
GREEK (3)

Close readings and basic critical techniques of interpreting

Greek literature.

16:190:505. STUDIES IN CLASSICS (3)
Topics in the field of classics selected for special study.

16:190:507,508. READINGS IN CLASSICS (3,3)
Readings in areas of special interest in Latin and/or Greek authors.

16:190:509. PROSEMINAR: MATERIALS AND METHODS (3)
Prerequisite: Reading knowledge of Latinand Greek.

Introduction to the discipline of classical philology. Topics covered

include bibliography, lexicography, linguistics, textual history

and criticism, geography, paleography, papyrology, epigraphy,

and literary theory.

16:190:510. HELLENISTIC LITERATURE (3)

Extensive readings in the major authors of the Hellenistic Age
(350-30 B.C.), especially those who influenced Roman literature
and thought.

16:190:511. GREEK LITERATURE OF THE ROMAN PERIOD (3)
Greek authors of the Roman period (30 B.C.—A.D. 500) selected
with a view to their influence on the literature and thought of the
Roman Empire.

16:190:519,520,521,522. LATIN LITERATURE SEMINAR (3,3,3,3)
The work of a different Latin author (e.g., Catullus, Propertius/
Tibullus, Virgil, Ovid/Petronius). Offered during Summer Session.

16:190:523. SEMINAR ON ROME AND POMPEII (3)
Research and instruction at Rutgers and in Italy on Rome and
Pompeii. Includes oral presentations and a paper.

16:190:525. HISTORIANS OF REPUBLICAN ROME (3)

Critical reading of selected fragments from Roman annalistic
writers, and an intensive study of the historical writings of Caesar
and Sallust.

16:190:526. HISTORIANS OF IMPERIAL ROME (3)
Selected major Greek and Latin texts for the history of the Roman
Empire. The periods covered by Tacitus to Ammianus Marcellinus.

16:190:530. ARISTOTLE: CONSTITUTION OF THE ATHENIANS (3)
Analysis of Aristotle’s Athenaion Politeiaand other documents
pertaining to the development of Greek political institutions.

16:190:557. HOMER (3)
The lliad and Odyssey in their historical, literary, and
cultural background.

16:190:559,560. PLATO (3,3)
Several major dialogues of Plato studied with special emphasis
on the philosophical problems they raise.

16:190:562. ATTIC HISTORIOGRAPHY (3)

Greek history of the sixth and fifth centuries B.C. in the Greek
historiographic tradition. Emphasis on detailed study of the texts,
especially Thucydides.

16:190:563,564. GREEK DRAMA (3,3)
Tragedians: Aeschylus, Sophocles, and Euripides; the comedies
of Aristophanes.

16:190:565. HERODOTUS (3)

Study of the beginnings of the Greek historiographic tradition
in the sixth and fifth centuries B.C., with primary emphasis
on Herodotus.

16:190:566,567. ANCIENT NOVELS (3,3)
Greek and Roman prose fiction of the postclassical period in its
literary and sociohistorical contexts.



16:190:569. ADVANCED GREEK PROSE COMPOSITION (3)

Study of the styles of Attic prose of the fifth and fourth centuries
and composition in the manner of select authors of classical
Attic Greek.

16:190:570. ADVANCED LATIN PROSE COMPOSITION (3)
Study of the stylistic development of Latin prose and composition
in the manner of select classical authors.

16:190:571. ROMAN DRAMA (3)
Selected works from the dramatic literature of Rome.

16:190:573. ANCIENT COMEDY (3)
Study of the conventions of Greek and Roman comedy.

16:190:575. VERGIL (3)

The Eclogues, Georgics, or Aeneid of Vergil, with attention

to literary predecessors, cultural context, influence, and ancient
and modern criticism.

16:190:579. PROBLEMS IN AUGUSTAN LITERATURE (3)
Individual topics for research and criticism involving relationships
among the elegiac poets, Horace, and Vergil.

16:190:612. GREEK AND ROMAN BIOGRAPHY (3)

Study of the development of classical biography through selected
works from major authors in Greek and Latin, including Xenophon,
Plutarch, Nepos, and Suetonius.

16:190:614. CLASSICAL EPIC (3)
A comparative study of Homer, Apollonius, Vergil, and Lucan
as epic poets.

16:190:620,621. TOPICS IN GREEK AND ROMAN
ARCHAEOLOGY (3,3)

Intensive study of special Greek and Roman archaeological

monuments and their significance for the literature, religion,

and history of the classical civilizations.

16:190:622. LATIN EPIGRAPHY (3)
A practical introduction to the study of Latin inscriptions, with
emphasis on the reading, interpretation, and editing of texts on stone.

16:190:623. LATIN PALEOGRAPHY (3)

A practical introduction to the study of Latin manuscripts from
the Middle Ages and Renaissance, with emphasis on the reading,
interpretation, editing, and transmission of Latin texts.

16:190:624. THE BOOK (3)

Study of the relationship between the media of publication and
conventions of reading in antiquity and the literary forms of
classical Greek and Latin literature.

16:190:625. ROME IN THE AGE OF AUGUSTUS (3)

An archaeological survey of urban planning, architectural and
artistic achievements in Rome and the provinces seen in the
broader perspective of Augustus’s political and cultural program.

16:190:630. CLASSICAL GREEK SCULPTURE (3)

Stylistic and thematic discussion of the works of individual
sculptors and of major monuments such as temple pediments
and friezes from 480 B.C. to the end of the fourth century.

16:190:631. ROMAN SCULPTURE (3)

The major stylistic periods of Roman sculpture in historical reliefs,
sarcophagi, and in portraiture from the late Republic to the age

of Constantine the Great.

16:190:652. NEw COMEDY AND CHARACTER STUDY (3)
Theophrastus’s Characters and at least two plays of Menander,
with emphasis on the various kinds of characters recognized in
Greek literature and their relationship to plot and dramatic action.

16:190:654. GREEK ORATORY (3)

Selected Greek public orations with emphasis on their signifi-
cance in political history and their place in the development of
Greek rhetoric.

16:190:655,656. ARISTOTLE (3,3)

Special philosophical problems studied in reference to Aristotle’s
work; emphasis on the variety of Aristotle’s interests and the
significance of his conceptual language.

16:190:671. LATIN SATIRE (3)
The continuity and development of satire in Greek and Latin
literature. Major emphasis on the Roman satirists.

16:190:674. HELLENISTIC AND ROMAN PHILOSOPHY (3)

Major developments in ancient philosophy after Aristotle. Selected
problems of philosophical significance in Stoic and Epicurean
writings, with special reference to Lucretius, Cicero, and Seneca.

16:190:675. CICERO’S WORKS (3)

Selected orations, treatises, or letters of Cicero against the
background of his private and public life, his sources in Greek
and Roman thought, and his influence on later Western tradition.

16:190:677,678. HISTORY OF LATIN LITERATURE I:

THE REPUBLIC (3,3)
The origin and development of Latin literature from its birth in the
third century B.C. down to the end of the Republic.

16:190:679,680. HISTORY OF LATIN LITERATURE II:

THE EMPIRE (3,3)
Extensive reading in the major authors of the first and second
centuries of the Roman Empire, with emphasis on the continued
development of poetry and prose.

16:190:682. ELEGIAC POETRY (3)

Historic, thematic, and stylistic consideration of the elegies
of Catullus, Propertius, Tibullus, and Ovid, and their
Greek antecedents.

16:190:701,702. RESEARCH IN CLASSICS (BA,BA)

COGNITIVE SCIENCE 185

Program Offered: Certificatein Cognitive Science

Acting Director of the Certificate Program in Cognitive Science:
Professor Zenon Pylyshyn, Rutgers Center for Cognitive Science,
Psychology Building Addition, Busch Campus (732/445-0635)
Web Site: http://ruccs.rutgers.edu

Participating Faculty

The following members and associate members of the graduate
faculty, identified more fully under the subject headings indicated,
are among those who participate in the certificate program in
cognitive science:

Saul Amarel, Computer Science

Mark Baker, Linguistics

NicholasBelkin, Communication, Informationand Library Studies
IraBlack, Physiology and Neurobiology

Alexander Borgida, Computer Science

Gretchen Chapman, Psychology

VeneetaDayal, Linguistics

Douglas DeCarlo, Computer Science, RuCCS
Viviane Deprez, Linguistics

Sven Dickinson, Computer Science, RUCCS

Frances Egan, Philosophy

JacobFeldman, Psychology, RuCCS

James Flanagan, Electricaland Computer Engineering
Jerry Fodor, Philosophy, RUCCS

Jane Grimshaw, Linguistics, RuCCS

Haym Hirsh, Computer Science

Judith Hudson, Psychology
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BelaJulesz, Psychology

llonaKovacs, Psychology

Eileen Kowler, Psychology

Casimir Kulikowski, Computer Science
ErnestLepore, Philosophy, RuCCS

Alan Leslie, Psychology, RuCCS

Michael Leyton, Psychology

Barry Loewer, Philosophy

Thorne McCarty, Computer Science

Brian McLaughlin, Philosophy

Robert Matthews, Philosophy

Thomas Papathomas, Biomedical Engineering
AlanPrince, Linguistics, RuCCS

Zenon Pylyshyn, Psychology, RuCCS
Kenneth Safir, Linguistics

Louis Sass, Psychology

Charles Schmidt, Psychology, RUCCS
Roger Schwarzschild, Linguistics
Suzanne Stevenson, Computer Science, RuCCS
Stephen Stich, Philosophy, RUCCS
Matthew Stone, Computer Science, RUCCS
Karin Stromswold, Psychology, RUCCS
Bruce Tesar, Linguistics

Hubert Truckenbrodt, Linguistics

Jerome Wakefield, Social Work

Arlene Walker-Andrews, Psychology
RobertWoolfolk, Psychology

Certificate Program

Cognitive science is an interdisciplinary area of scholarship con-
cerned with understanding the nature and development of such
intelligent capacities as perception, language, reasoning, planning,
and problem solving in both biological and artificial systems.

This area of study is well represented in various departments at
Rutgers—-New Brunswick, and the Rutgers Center for Cognitive
Science (RUCCS) at the Busch campus helps foster and coordinate
such studies. Members of the center may have joint appointments
with such participating academic departments as biomedical
engineering, computer science, linguistics, philosophy, and
psychology, as well as with such other research centers as the
Laboratory of Vision Research and the Center for Computer Aids for
Industrial Productivity.

The goal of the cognitive science certificate program is to provide
a structured way for students enrolled in various graduate programs
to study and carry out research in cognitive science with guidance
from relevant faculty advisers and to bring interested students
from different disciplines together into a common intellectual
community and research environment.

Students with an interest in any aspect of cognitive science may
pursue, in the course of their regular program of studies toward the
degree of doctor of philosophy, a special concentration in cognitive
science. Admission to the certificate program and subsequent
selection of courses and research project are subject to the approval
of the Cognitive Science Certificate Committee. Admission is based
on academic performance and interests and requires the approval
of the graduate program in which the student is enrolled.

Program Requirements

To receive the Certificate in Cognitive Science, the student must
successfully complete the requirements for a Ph.D. in the department
in which the student is registered and also must meet the following
additional requirements:

1. Successful completion of 16:185:500 Proseminar in
Cognitive Science.

2. Completion of a research project under the direction of a
participating faculty member, normally outside the program
in which the student is registered. Project proposals must be
approved by the Cognitive Science Certificate Committee.

3. A minimum of 9 additional credits from approved courses in
biomedical engineering, cognitive science, computer science,
linguistics, philosophy, and psychology. At least 9 credits
must be taken from outside the graduate program in which
the student is registered. Courses in other related fields may
be submitted by petition.
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Graduate Courses

16:185:500. PROSEMINAR IN COGNITIVE SCIENCE (3)
Multidisciplinary introduction to the core areas of cognitive
science. Promotes commonality among students’ backgrounds.
Student research interests discussed.

16:185:600,601,602,603,604. SEMINAR IN COGNITIVE SCIENCE
LILILIV,V (3 EACH)

Topical seminar conducted by participating faculty or visiting

scholars at the Center for Cognitive Science.

16:185:699. INDEPENDENT STUDIES IN COGNITIVE SCIENCE (BA)
May be used tomeet the research project requirementfor the Certificate
inCognitive Sciencewithapproval of certificatecommittee.

Supervised independent study.

COMMUNICATION, INFORMATION,
AND LIBRARY STUDIES 194

Degree Program Offered: Doctor of Philosophy

Director of Graduate Program: Professor NicholasJ. Belkin,
School of Communication, Information and Library Studies,
4 Huntington Street, College Avenue Campus (732/932-7447);
(Fax: 732/932-6916)

Members of the Graduate Faculty

JamesD. Anderson, Professor of Library and Information Science, SCILS;
D.L.S.,Columbia
Textual database designandevaluation

Jerome Aumente, Professor of Journalismand Mass Media, SCILS; Director,
Journalism Resources Institute; M.S., Columbia
Communicationandinformationtechnology

NicholasJ. Belkin, Professor of Library and Information Science, SCILS;
Ph.D.,London
Informationscienceandtechnology

Ralph Blasingame, Professor Emeritus of Library and Information Science, SCILS;
D.L.S.,Columbia
Management

Gustav W. Friedrich, Professor of Communication, SCILS; Ph.D., Kansas
Communicationtheory, instructional communication, applied communication

Radha$. Hegde, Assistant Professor of Communication, SCILS; Ph.D.,
OhioState
Cultureand interpersonal communication; ethnicadaptationand diversity

Paul B. Kantor, Professor of Library and Information Science, SCILS;
Ph.D.,Princeton
Informationand decisionsystems; informationeconomics; evaluation; interfaces

JamesE. Katz, Professor of Communication, SCILS; Ph.D., Rutgers
Societaland policy implications of telecommunicationsand new communi-
cationtechnologies

Montague Kern, Associate Professor of Journalismand Mass Media, SCILS; Ph.D.,
JohnsHopkins
Massmediaand publicpolicy; political communication

RobertW. Kubey, Associate Professor of Communication, SCILS; Ph.D., Chicago
Masscommunicationtheoryand effects

Carol C. Kuhlthau, Professor of Library and Information Science, SCILS;
Ed.D.,Rutgers
Educational media; information processes

LindaC.Lederman, Professor of Communication, SCILS;Ph.D.,Rutgers
Communication processes;communicationeducation

Jennifer S. Mandelbaum, Associate Professor of Communication, SCILS; Ph.D.,
Texas (Austin)
Interpersonal communication; conversationanalysis

Shannon Martin, Associate Professor of Journalism and Mass Media, SCILS;
Ph.D.,North Carolina
Information law; accesstofederal governmentinformation

HartmutB. Mokros, Associate Professor of Communication, SCILS; Ph.D., Chicago
Interpersonal communication; healthand communication; researchmethods

Daniel O.O’Connor, Associate Professor of Library and Information Science,
SCILS;Ph.D., Syracuse
Researchmethods; library science

RonaldRice, Professor of Communication, SCILS; Ph.D., Stanford
Socialimpactsoftelecommunications, computer-mediated communication
systems; networkanalysis; publiccommunicationcampaigns

PamelaSpence Richards, Professor of Library and Information Science, SCILS;
D.L.S.,Columbia
Informationscience and scholarly communication



BrentD.Ruben, Professor of Communication, SCILS; Ph.D., lowa
Communicationtheory;communicationand informationsystems; healthand
medicalcommunication

Tefko Saracevic, Professor of Library and Information Science, SCILS; Ph.D.,
CaseWesternReserve
Informationscience; informationeducation, management, informationseeking
andretrieving

William S. Solomon, Associate Professor of Journalismand Mass Media, SCILS;
Ph.D., California(Berkeley)

Saciology of massmedia; historical sociology; labor studies

LindaC. Steiner, Associate Professor of Journalismand Mass Media, SCILS;
Ph.D., Illinois (Urbana)

Journalism history andethics; feministand alternative media

LeaP. Stewart, Professor of Communication, SCILS; Ph.D., Purdue
Organizational communication;communicationandgender;
communicationethics

Betty J. Turock, Professor of Library and Information Science, SCILS;
Ph.D.,Rutgers
Management, informationservices

Kay E. Vandergrift, Professor of Library and Information Science, SCILS;
Ed.D.,Columbia
Libraryservicesforchildrenand youngadults; educational mediaservices;
distanceeducation

JanaVarlejs, Associate Professor of Library and Information Science, SCILS; Ph.D.,
Wisconsin(Madison)

Continuing professional education; library education

Associate Members of the Graduate Faculty

Mark Aakhus, Assistant Professor of Communication, SCILS; Ph.D., Arizona
Organizational communication; decision-makingand disputing processes;
newcommunicationtechnology

Elizabeth Boyd, Assistant Professor of Communication, SCILS; Ph.D., California
(LosAngeles)

Interactioninmedical and other institutional settings

NelsonL.Chou, Librarian I, Head, East Asian Library; Ph.D., Chicago
Libraryandinformationscience

LisaCovi, Assistant Professor of Library and Information Science, SCILS;

Ph.D., California
Social informatics, computer-supported cooperativework, digital libraries

Mark Frank, Assistant Professor of Communication, SCILS; Ph.D., Cornell
Expressionofemotionand interpersonal deception

Stephen Haas, Assistant Professor of Communication, SCILS; Ph.D., Ohio State
Healthcommunication, interpersonal/relational communication

JonL.Oliver, Assistant Dean for Networkand Information Technology, SCILS;
M.S., Rutgers
Informationretrieval and disseminationindistanceeducation

Laurie Ouellette, Assistant Professor of Journalismand Mass Media, SCILS;
Ph.D.,Massachusetts (Amherst)

Mediatheory; mediahistory;cultural studies; feministcriticism

José Perez-Carballo, Assistant Professor of Library and Information Science,
SCILS;Ph.D.,New York
Textprocessing; networked information; informationretrieval

Barbara$S. Reed, Associate Professor of Journalismand Mass Media, SCILS;
Ph.D.,Ohio
History and contemporary studiesofethnic pressand magazines

PatriciaG. Reeling, Associate Professor of Library and Information Science, SCILS;
D.L.S.,Columbia
Libraryeducation;governmentinformation policy

L.J. Shrum, Associate Professor of Marketing, SB-NB; Ph.D., Illinois (Urbana)
Cognitive processesunderlyingmediaeffects

Jeffrey K. Smith, Professor of Educational Statisticsand Measurement, GSE;
Ph.D.,Chicago
Statisticsand measurement

Maureen Taylor, Assistant Professor of Communication, SCILS; Ph.D.,Purdue
Publicrelations, international communicationand developmentcommunication

ChrisVaughan, Assistant Professor of Journalism and Mass Media, SCILS; Ph.D.,
California(Berkeley)

International communicationand history; popular culture; alternative media

SilvioWaisbord, Assistant Professor of Communication, SCILS; Ph.D., California
(SanDiego)

International communication; broadcastingandjournalism; Latin American
mediaandculture

Mark Winston, Assistant Professor of Library and Information Science, SCILS;
Ph.D., Pittsburgh
Management, informationservices

Programs

The Ph.D. program provides doctoral-level course work and

a degree program for students seeking theoretical and research
skills for scholarly activity and/or professional leadership in
communication and information fields.

The focus of the program is on the nature and functions of
communication and information processes, systems, institutions,
and policies, and their impact on individuals, and on social, organi-
zational, national, and international affairs. Students may elect
to focus their study in any of the following areas: communication
processes, information science, institutions and policy, library
studies, or media studies.

Course work in communication processes focuses on the study
of face-to-face and mediated communication in interpersonal,
organizational, scientific, societal, and global settings.

Information science is concerned with information behavior
and systematic responses to it. As such, it seeks to develop under-
standing of, and research capability in, human information-seeking
activity, information retrieval systems, and information structures.

Institutions and policy focuses on the study of communication
and information institutions, and the process of policy development
in organizational, national, and international contexts.

Library studies emphasizes library user behavior and the role
of libraries and library education in society. Attention is devoted
to the library environment, organization, collection development,
special services, automation, and the evaluation thereof.

Media studies is concerned with the social, psychological,
political, and economic impact of mediated communication, as
well as with cultural and historical conditions that give rise to
contemporary media.

The Ph.D. degree requires the completion of a minimum of
36 credit hours of doctoral-level course work and 24 credit hours
of dissertation research in addition to the completion of a minimum
of 24 credits of masters-level course work.

As a part of the 36-credit course work requirement, students
must take 16:194:602 Research Foundations, 16:194:603 Qualitative
Research Methods, and 16:194:604 Quantitative Research Methods.

There is no language or residency requirement, and students
may pursue the Ph.D. on either a full- or part-time basis. Students
are required to enroll for a minimum of 6 credits during each of
the first two terms in the program. Teaching and research assistant-
ships that include tuition remission and various fellowships are
available for highly qualified full-time students.

The Master of Philosophy degree is also available to doctoral
candidates. The School of Communication, Information and Library
Studies (SCILS) offers an M.L.S. degree in library and information
studies and a Master of Communication and Information Studies.
These programs are described in the SCILS catalog.

Graduate Courses

16:194:600. PH.D. CoLLoQuIuM (0)
N.Belkin.Required each termincoursework. Forumfor the presentation
of research by guestspeakers, faculty,and students.

16:194:601. INFORMATION AND COMMUNICATION PROCESSES (3)
Nature of information and communication processes, and the

role of information and communication in individual, social,

and institutional behavior. Particular emphasis on the conceptual
linkages between information and communication processes.

16:194:602. RESEARCH FOUNDATIONS (3)
Concepts, method, and practices of social science research in
relation to communication, information science, and library studies.

16:194:603. QUALITATIVE RESEARCH METHODS (3)
Qualitative approaches for examining information processes,
including information definition, acquisition, evaluation, and use.

16:194:604. QUANTITATIVE RESEARCH METHODS (3)
Prerequisite: 16:960:532 or 16:610:572.

Facets of research; problem areas; research techniques

and experiments.
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16:194:605. CURRENT RESEARCH ISSUES (3)

Prerequisites: 16:194:603and 604.
Integrative treatment of fundamental assumptions, paradigms,
and directions in contemporary research on information, commu-
nication, and information systems in various fields, particularly
information science and communication.

16:194:610. SEMINAR IN INFORMATION STUDIES (3)
Major problems, trends, and developments in information science
and technology. Critical survey of current research and findings.

16:194:612. HUMAN INFORMATION BEHAVIOR (3)

Prerequisite: 16:194:610 or permission of instructor.
Precursors to, and characteristics of, human information-seeking
behavior, individual and social, both within and outside of insti-
tutional information systems. Relations between such behavior
and information system design and relevant technologies.

16:194:614. INFORMATION RETRIEVAL THEORY (3)

Prerequisites: 16:194:610and 612, or permission of instructor.
Examines the basic problems of information retrieval from
theoretical and experimental points of view. Develops a basis
for the specification of design principles for IR systems.

16:194:617. KNOWLEDGE REPRESENTATION FOR INFORMATION
RETRIEVAL (3)

Concurrent consideration of options for knowledge representation,

methods for evaluating the effect of these options on costs and

effectiveness, and research relating to knowledge representation

for information retrieval.

16:194:619. EXPERIMENT AND EVALUATION IN INFORMATION
SYSTEMS (3)
Prerequisites: 16:194:612, 614, or permission of instructor.
Measures, models, and methods for macroevaluation of impact
of information systems within their environment and for
microevaluation of performance of system components.

16:194:620. INTERPERSONAL COMMUNICATION (3)
Contemporary theories and major lines of classic and current
research concerning interpersonal communication.

16:194:621. ORGANIZATIONAL COMMUNICATION RESEARCH (3)
Survey of major principles and research and analytic techniques
relative to organizational communication.

16:194:631. MASS COMMUNICATION THEORY AND RESEARCH (3)
Current mass communication theories and approaches analyzed
from a research perspective. Topics include audiences, uses and

gratifications, socialization processes and effects, and agenda setting.

16:194:632. SCHOLARLY AND SCIENTIFIC COMMUNICATION (3)
Study of the processes through which scholarly, scientific, and
technical ideas are communicated: mentoring; professional, national,
and international information networks; scholarly and scientific
publishing; and other aspects of specialized information transfer.

16:194:633. RESEARCH IN SCHOLARLY AND SCIENTIFIC
COMMUNICATION (3)

An interdisciplinary review and exploration of current research in

the communication, structure, processes, and products of research

and scholarship.

16:194:641. INFORMATION POLICY AND TECHNOLOGY (3)
Impact of modern revolution in information technology; related
challenges of contemporary problems in information policies

at individual, organizational, national, and international levels.
Use of information indicators.
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16:194:642. INFORMATION REGULATION AND LAW (3)
Historical and contemporary legal and regulatory issues stemming
from the application of information technology.

16:194:643. INFORMATION INDICATORS (3)

Integrated treatment of measures, indicators, and methods for
quantitative description of information and communication systems,
resources, and activities. Emphasis on drawing relations among
different measures and application to information policy studies.

16:194:645. ADVANCED CONCEPTS IN THE MANAGEMENT

OF INFORMATION ORGANIZATIONS (3)

Prerequisite: 17:610:570orequivalent.
Systematic consideration of the evolution of management theory
leading to an evaluation of contemporary theoretical and research
issues in planning, organizing, staffing, leading, and controlling the
information organization.

16:194:648. ORGANIZATIONAL ASSESSMENT AND CHANGE (3)
Offeredinalternateyears.

Systematic consideration of the theories and strategies of assess-

ment, planning, development, and change at the organizational

and programmatic level in nonprofit and profit-seeking

information organizations.

16:194:655. (S) MEASUREMENT AND EVALUATION OF LIBRARY
SERVICES (3)

Major issues, obstacles, and developments in approaches to

measurement and evaluation of information services. Emphasis

on methodology and strategies for implementation.

16:194:656. THEORIES AND ISSUES IN LIBRARY STUDIES (3)
Examination of the intellectual foundations for librarianship as

a discipline, the development of a broadened understanding of
pervasive theories and research issues, and the identification and
exploration of research literature in librarianship and pertinent
allied fields.

16:194:695. TEACHING APPRENTICESHIP (0)

Prerequisite: 9creditsinPh.D. program.
A noncredit teaching apprenticeship to provide doctoral candidates
with classroom experience.

16:194:696,697. SPECIAL TOPICS (3,3)

Possible topics include communication technology and policy,
naturalistic inquiry, human/computer interaction, history of U.S.
mass media, intercultural communication, and race, gender, and
the media.

16:194:698. INDEPENDENT STUDY (3)
16:194:699. INDEPENDENT STUDY (3)

16:194:701,702. DISSERTATION RESEARCH (BA,BA)

COMMUNICATION STUDIES
(See the catalog of the School of
Communication, Information and Library
Studies for information about programs
leading to the Master of Communication
and Information Studies.)



COMPARATIVE LITERATURE 195

Degree Programs Offered: Master of Arts, Doctor of Philosophy
Director of Graduate Program: Professor Josephine Diamond,
205 Ruth Adams Building, Douglass Campus (732/932-7606)

Members of the Graduate Faculty

Derek Attridge, Distinguished Visiting Professor of English, FAS-NB;
Ph.D.,Cambridge
Literarytheory; literary language; poetic form; JamesJoyce

Louise K. Barnett, Professor of English, FAS-NB; Ph.D., Bryn Mawr
Englishand American literature

Stephen Bronner, Professor of Political Science, FAS-NB; Ph.D.,
California(Berkeley)
Critical theory; political theory

AbenaP.A.Busia, Associate Professor of English, FAS-NB; D.Phil., Oxford
AfricanwomeninBritishand Americanfiction

Ed Cohen, Associate Professor of English, FAS-NB; Ph.D., Stanford
Culturalstudies; gender studies

DrucillaCornell, Professor of Lawand Women’s Studies, School of Law-Newark
andFAS-NB;J.D., California Law School (Los Angeles)
Feministtheory;aesthetics

Harriet A. Davidson, Associate Professor of English, FAS-NB; Ph.D., Vanderbilt
Modernand contemporary poetry; modern Britishand American literature;
criticaltheory

Marianne De Koven, Professor of English, FAS-NB; Ph.D., Stanford
Modernism;women’sstudies

ElinF. Diamond, Professor of English, FAS-NB; Ph.D., California (Davis)
Dramaand dramatictheory; feministand literary theory

Josephine Diamond, Professor of French, FAS-NB; Ph.D., Cornell
Nineteenth-and twentieth-century literature; critical theory; women’sstudies
andfeministtheory

Lowell Edmunds, Professor of Classics, FAS-NB; Ph.D., Harvard
Greek literature, mythology, intellectual history

Uri A. Eisenzweig, Professor of French, FAS-NB; Ph.D., Paris
Frenchliterature; literary theory; Western literature of the nineteenthand
twentiethcenturies

Franco Ferrucci, Professor of Italian, FAS-NB; Ph.D., Pavia
Renaissancestudies; critical theory

Jerry Aline Flieger, Professor of French, FAS-NB; Ph.D.,
California(Berkeley)
Twentieth-century literature; critical theory; women’sstudiesand feminist theory

Sandy Flitterman-Lewis, Associate Professor of English, FAS-NB;Ph.D.,
California(Berkeley)
Feministculturalanalysiswithanemphasisonfilmand literature

William Galperin, Professor of English, FAS-NB; Ph.D., Brown
Romanticliterature; literary theory; mediastudies

Mary S. Gossy, Associate Professor of Spanish, FAS-NB; Ph.D., Harvard
Spanishand Latin American literature; feministand critical theory; lesbianand
gaystudies

Peter Li, Associate Professor of Chinese, FAS-NB; Ph.D., Chicago
Chinesestudies

Jorge Marcone, Associate Professor of Spanish, FAS-NB; Ph.D., Texas
Contemporary Spanish-American literature; literacy and orality; regionalism;
critical theory

Michael McKeon, Professor of English, FAS-NB; Ph.D., Columbia
Seventeenth-and eighteenth-century literature; critical theory; historical criticism

AliciaOstriker, Professor of English, FAS-NB; Ph.D., Wisconsin
Romanticand modern literature;contemporary poetry

Gerald Pirog, Associate Professor of Slavic Languages and Literature, FAS-NB;
Ph.D., Yale
Slaviclanguagesand literatures;critical theory; poetry

Bruce Robbins, Professor of English, FAS-NB; Ph.D., Harvard
Critical theory; modernfiction

SusanaR. Rotker-Martinez, Associate Professor of Spanish, FAS-NB; Ph.D.,
Maryland (College Park)
Nineteenth-and twentieth-century Spanish-American literatureand culture;
literary theory

Louis Sass, Professor of Clinical Psychology, GSAPP; Ph.D., California (Berkeley)
Literatureand psychology; hermeneutics

Paul Schalow, Associate Professor of Japanese, FAS-NB; Ph.D., Harvard
Japanese literature (Edo period); gender and sexuality inJapanese literature;
Japanesewomen’swriting

Serge Sobolevitch, Associate Professor of Comparative Literature, FAS-NB;
Ph.D.,Princeton
Theater arts; symbolism; neoclassicism; theater history

Mary Speer, Professor of French, FAS-NB; Ph.D., Princeton
Medieval language and literature; theory and practice of editing

AntoniaTripolitis, Associate Professor of Religion, FAS-NB; Ph.D., Pennsylvania
Hellenistic Greekliteratureand thought; patristics; Neoplatonism

Ching-ITu, Professor of Chinese, FAS-NB; Ph.D., Washington
Chinesestudies; poetryand literary criticism

Janet A. Walker, Professor of Comparative Literature, FAS-NB; Ph.D., Harvard
Thenovel;comparative East-Westpoetics

StevenF. Walker, Professor of Comparative Literature, FAS-NB; Ph.D., Harvard
Renaissance, literatureand mythology; Jungiancriticism

Andrew Welsh, Associate Professor of English, FAS-NB; Ph.D., Pittsburgh
OldEnglishand medieval studies; poetry

AlanWilliams, Professor of French, FAS-NB; Ph.D., SUNY (Buffalo)
Filmhistoryandtheory; literary theory; contemporary French literature

Yael Zerubavel, Professor of History, FAS-NB, and Director of the Center
forthe Study of Jewish Life; Ph.D., Pennsylvania
Jewishstudies;folklore

Associate Member of the Graduate Faculty

LouisaSchein, Assistant Professor of Anthropology, FAS-NB; Ph.D.,
California(Berkeley)
China;culturalstudies

Programs

The graduate program in comparative literature provides the stu-
dent with an opportunity to pursue literary studies across national,
linguistic, cultural, and disciplinary boundaries. Areas of study
include genres, periods, movements, East-West poetics, colonial
and postcolonial literatures, minority and marginalized literatures,
literature and gender, and the interaction of literature with other
fields. Students may take 50 percent of their courses in other
departments. Drawing on a distinguished and diverse faculty from
many disciplines, the program seeks to combine rigor and flexi-
bility by providing a carefully structured curriculum that takes
into account students’ specific needs and interests. Each student’s
program of study is arranged individually in consultation with
the graduate director and an adviser.

Candidates for the M.A. degree must complete 30 credits of course
work, pass two foreign language examinations, and two written
examinations, one on theory and one on a genre studied within a
century or a limited period.

Candidates for the Ph.D. degree must complete 45 credits of
course work and 24 research credits. After completing 12 credits
at Rutgers and with permission of the graduate director and the
graduate dean, students entering the program with an M.A. from
another university may apply to transfer up to 24 credits. Ph.D.
candidates must pass three foreign language examinations, two
written examinations (as above), and three oral examinations. The
oral examinations are on a second genre studied over at least three
centuries, a literary movement, and a special topic examination
related to the dissertation. The degree will be conferred after
successful defense of the dissertation.

Applications requesting consideration for fellowship grants
should be submitted prior to February 1. A Guide for Graduate
Studentsin Comparative Literature isavailable inthe program office.

Graduate Courses

16:195:501. HISTORY OF LITERARY CRITICISM (3)

Required ofallgraduate studentsincomparative literature.
Readings in the major theoretical statements of literary critics and
aestheticians from Plato to the end of the nineteenth century.

16:195:502. WOMEN AND WRITING (3)
Social, aesthetic, and theoretical issues of women and writing
through representative writers, movements, texts, and contexts.

16:195:503. POETRY IN TRANSLATION (3)

Study of translation as creative interpretation, with emphasis
on Greco-Roman classics. Readings may include works by the
following: Euripides, Homer, Aristophanes, and others.

16:195:505,506. STUDIES IN MEDIEVAL LITERATURE (3,3)
Basic English and continental texts, with emphasis on relationships
with modern literature.

16:195:507,508. PROVENGCAL LANGUAGE AND LITERATURE (3,3)
Introduction to Old Provencal, with readings in major trouba-
dours, and tracing of troubadour influences on the early lyrics of
Western Europe.
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16:195:509. STUDIES IN THE RENAISSANCE (3)
Survey of intellectual currents and study of representative works,
including epic, lyric, prose fiction, and drama; analysis of stylistic
changes from the early to the late Renaissance.

16:195:511. STUDIES IN THE NEOCLASSICAL PERIOD (3)

The late sixteenth- and seventeenth-century development of neo-
classical intellectual, artistic, and literary doctrines, stressing the
Italian baroque origins of the movement, its French development,
and its English repercussions.

16:195:512. THE ENLIGHTENMENT (3)
Major authors studied with emphasis on literary and aesthetic
concerns and their link to the philosophical.

16:195:513. ROMANTICISM (3)
European romanticism as a literary movement, emphasizing the
genres of the lyric, the novel, and the drama.

16:195:514. SymMBOLISM (3)
English, German, and American roots of French symbolism; its
influence on such figures as Ruben Dario and A. Blok.

16:195:515. STUDIES IN CONTEMPORARY LITERATURE (3)
Assessment of major trends in today’s literary production, with
equal attention paid to the traditions they question and the
evolving society they illustrate.

16:195:516. ToPICS IN COMPARATIVE LITERATURE (3)

16:195:517,518. INDIVIDUAL STUDIES IN COMPARATIVE
LITERATURE (3,3)
Directed readings and frequent written analyses.

16:195:519. TOPICS IN COMPARATIVE LITERATURE AND OTHER
FIELDS (3)

16:195:521. ToPICS IN NON-WESTERN LITERATURE (3)

16:195:601. THE NOVEL (3)

Generic and thematic study of the novel as it evolved in

Europe and the Western world in general. Some attention to the
non-Western novel.

16:195:602. POETRY (3)
Studies in poetic genres.

16:195:603. DRAMA (3)
Studies in dramatic genres.

16:195:604. STUDIES IN NARRATIVE (3)
Studies in narrative genres.

16:195:605. MAJOR AUTHORS (3)
Close study, in a comparative context, of the works of one or more
major authors.

16:195:606. THEORY AND PRACTICE OF TRANSLATION (3)
Consideration of various approaches to a common text, with
attempts at creative practice.

16:195:607. STUDIES IN NONFICTIONAL PROSE (3)

From historical to scientific, to legal texts; from biography to
autobiography, to private correspondence. The rhetoric and form
of nonfictional prose and its relation to literature.

16:195:608. ADVANCED TOPICS IN COMPARATIVE LITERATURE (3)
16:195:609. COMPARATIVE LITERATURE AND OTHER FIELDS (3)

Relationships between literature and such fields as art, history,
anthropology, philosophy, and music.
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16:195:611. PSYCHOANALYTIC APPROACHES TO LITERATURE (3)
Function of literature viewed from a psychoanalytic perspective; the
(psycho)analysis of the literary text; approaches to the biography of
the artist; literary responses to modern psychoanalysis.

16:195:612. LITERATURE AND THE SOCIAL ORDER (3)
Society in the text; literary texts in society. Political and ideological
aspects of a complex interaction.

16:195:613. MINORITY LITERATURES (3)

Literary texts written and read by minority groups in various
contexts. The social, philosophical, and aesthetic implications
of the very notion of minority literature.

16:195:614. COMPARATIVE EAST-WEST POETICS (3)
Comparison of the literary systems of the Eastern and Western
worlds, including conceptions of literature, literary genres, and
critical terminology.

16:195:615. EAST-WEST LITERARY RELATIONS (3)
Literary works of Eastern and Western worlds studied in the
comparative context of actual historical meetings.

16:195:617. TOPICS IN ADVANCED LITERARY THEORY (3)
Prerequisite: 16:617:5100r itsequivalent.

16:195:621. ADVANCED TOPICS IN NON-WESTERN LITERATURE (3)

16:195:701,702. RESEARCH IN COMPARATIVE LITERATURE (BA,BA)

Interdisciplinary Graduate Course

15:617:510. INTRODUCTION TO LITERARY THEORY (3)
Flieger, Marsh, Eisenzweig, Edmunds, Galperin, Davidson, etal. Prerequisite:
Opentosecond-termgraduate students; priority giventostudentsfrom programs
participating inthe Council of Languagesand Literature.
Introduction to contemporary literary theory, including formalism,
structuralism, poststructuralism, feminism, psychoanalysis, cul-
tural studies, and other approaches. Readings of theoretical texts
and applications to short literary texts from a variety of literatures.

COMPUTER SCIENCE 198

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor Eric Allender,
H442 Hill Center, Busch Campus (732/445-3629)

Members of the Graduate Faculty

Eric Allender, Professor of Computer Science, FAS-NB; Ph.D., Georgia Institute
of Technology
Complexity theory; paralleland probabilisticcomputation

Saul Amarel, Alan M. Turing Professor of Computer Science, FAS-NB;
D.Eng.Sc.,Columbia
Artificial intelligence: representationand theory formation; computational design

B.R.Badrinath, Associate Professor of Computer Science, FAS-NB;
Ph.D.,Massachusetts
Distributed systemsand databases; mobilewirelesscomputing

Alexander Borgida, Professor of Computer Science, FAS-NB; Ph.D., Toronto
Artificial intelligence inthe design of information systems

Vasek Chvatal, Professor of Computer Science, FAS-NB; Ph.D., Waterloo
Algorithms;combinatorics; graph theory; operationsresearch

Sven Dickinson, Assistant Professor of Computer Science, FAS-NB/CCS;
Ph.D.,Maryland
Computervision;objectmodeling;artificial intelligence

Stanley Dunn, Professor of Biomedical Engineering, SE; Ph.D., Maryland
Computer vision;image understanding; pattern recognition

Martin Farach-Colton, Associate Professor of Computer Science, FAS-NB; M.D.,
JohnsHopkins; Ph.D., Maryland
Computationalbiology;designandanalysisofalgorithms

Michael L. Fredman, Professor of Computer Science, FAS-NB; Ph.D., Stanford
Datastructuresandalgorithms;computational complexity

HerbertFreeman, State of New Jersey Professor of Computer Engineering, SE;
Eng.Sc.D.,Columbia
Computerengineering: digital computer systems; computerarchitecture;image
processingandgraphics



Apostolos Gerasoulis, Professor of Computer Science, FAS-NB; Ph.D.,
SUNY (Stony Brook)
Parallel processing; algorithms; numerical analysis

Michael D. Grigoriadis, Professor of Computer Science, FAS-NB;
Ph.D.,Wisconsin
Mathematical programming;algorithms; structured and network optimization

Peter Hammer, Professor of Mathematicsand Operations Research, FAS-NB;
Ph.D.,Bucharest
Boolean methodsinoperationsresearch; discrete optimization

Haym Hirsh, Associate Professor of Computer Science, FAS-NB; Ph.D., Stanford
Atrtificialintelligence; machinelearning

Liviu Iftode, Assistant Professor of Computer Science, FAS-NB; Ph.D., Princeton
Distributed and parallel systems; operatingsystems

Tomasz Imielinski, Chairpersonand Professor of Computer Science, FAS-NB;
Ph.D.,Polish Academy of Sciences
Logicalfoundationsof databases; mobilewirelesscomputing

Jeffry Kahn, Professor of Mathematics, FAS-NB; Ph.D., Ohio State
Combinatorics

Bahman Kalantari, Associate Professor of Computer Science, FAS-NB;
Ph.D.,Minnesota
Mathematical programming; globaland discrete optimization

Kenneth R. Kaplan, Associate Professor of Computer Science, FAS-NB; Ph.D.,
Polytechnic Institute of New York
Algorithms; queueing theory; modeling; discretesimulation

Leonid Khachiyan, Professor of Computer Science, FAS-NB; Ph.D.,D.Sc., USSR
Academy of Sciences
Mathematical programming; complexity; discrete optimization

Janos Komlos, Professor of Mathematics, FAS-NB; Ph.D. Eotvos
Combinatorics; probability; theoretical computer science

Ulrich Kremer, Assistant Professor of Computer Science, FAS-NB; Ph.D., Rice
Computationtechniquesandinteractive programmingenvironmentsfor
distributed-memoryandshared-memory multiprocessor

Casimir Kulikowski, Board of Governors Professor of Computer Science, FAS-NB;
Ph.D., Hawaii
Atrtificialintelligence; pattern recognition; imaging; biomedical applications

Saul Y. Levy, Associate Professor of Computer Science, FAS-NB; Ph.D., Yeshiva
Massively parallelarchitectures;algorithms;environments

L. Thorne McCarty, Professor of Computer Scienceand Law, FAS-NB/SL-N;
J.D.,Harvard
Artificialintelligence; logic programming; legal reasoning

EvangeliaMicheli-Tzanakou, Professor of Biomedical Engineering, SE;
Ph.D.,Syracuse
Visual pattern recognition; neural networks, neural computing

Naftaly H. Minsky, Professor of Computer Science, FAS-NB; Ph.D., Hebrew
Software engineering; programming languages; systems; distributed computing

Marvin C.Paull, Professor of Computer Science, FAS-NB; B.S., Clarkson
Designandanalysisofalgorithms: principlesand practice

GerardR.Richter, Professor of Computer Science, FAS-NB; Ph.D., Harvard
Numerical solutions of differential and integral equations

BarbaraRyder, Professor of Computer Science, FAS-NB; Ph.D., Rutgers
Programming languages; softwareengineering; parallelcomputation

Michael Saks, Professor of Mathematics, FAS-NB; Ph.D., Massachusetts Institute
of Technology
Combinatorics;complexity theory;algorithms

CharlesF. Schmidt, Professor of Psychology, FAS-NB; Ph.D., lowa
Artificialintelligence; belief systems; inference; cognition

Eduardo Sontag, Professor of Mathematics, FAS-NB; Ph.D., Florida
Nonlinear control; neural networks

DianeL.Souvaine, Associate Professor of Computer Science, FAS-NB;
Ph.D.,Princeton
Designandanalysisof geometricand graph-theoreticalgorithms

William L. Steiger, Professor of Computer Science, FAS-NB; Ph.D.,
Australian National
Algorithms; parallelcomputations;computational geometry

Louis Steinberg, Associate Professor of Computer Science, FAS-NB;
Ph.D., Stanford
Atrtificialintelligence; knowledge-based design; VVLSI; machine learning

Suzanne Stevenson, Assistant Professor of Computer Science, FAS-NB/CCS;
Ph.D.,Maryland
Computational linguistics; cognitivemodeling

Endre Szemeredi, State of New Jersey Professor of Computer Science, FAS-NB;
Sc.D., Moscow
Numbertheory;extremal graphs; theoretical computer science

RobertVichnevetsky, Professor of Computer Science, FAS-NB; Ph.D., Brussels
Numerical analysis; simulation of systems; computational fluid dynamics

Associate Members of the Graduate Faculty

Douglas DeCarlo, Assistant Professor of Computer Science, FAS-NB/CCS;
Ph.D.,Pennsylvania
Computergraphics,computer vision, human-computerinteraction
CharlesL.Hedrick, Assistant Professor of Computer Science, FAS-NB; Ph.D.,
Carnegie-Mellon
Artificial intelligence; distributed computingenvironments

Richard Martin, Assistant Professor of Computer Science, FAS-NB; Ph.D.,
California(Berkeley)
High-performance network designandevaluation; parallel architectureand
languages; highthroughputl/Osystems

Miles Murdocca, Assistant Professor of Computer Science, FAS-NB;
Ph.D.,Rutgers
Optical computing; adaptivearchitectures; parallel processing

Craig Nevill-Manning, Assistant Professor of Computer Science, FAS-NB;
Ph.D.,Waikato
Bioinformatics; digital libraries; machinelearning; datacompression

ThuNguyen, Assistant Professor of Computer Science, FAS-NB;
Ph.D.,Washington
Distributed and parallel systems; networking; security

Donald E. Smith, Research Associate Professor of Computer Science, FAS-NB;
Ph.D.,Rutgers
Parallelarchitectures; VLSI; artificial intelligence

Matthew Stone, Assistant Professor of Computer Science, FAS-NB/CCS;
Ph.D.,Pennsylvania
Natural language generation, conversational dialogue agents, knowledge
representationand logicprogramming

BrettVickers, Assistant Professor of Computer Science, FAS-NB; Ph.D.,
California(lrvine)
High-speed networksand trafficcontrol; multimediasystems

Programs

The program in computer science offers a comprehensive program
of study in most areas of this field and provides a set of flexible
options for advanced study and research.

In addition to the general admission criteria of the Graduate
School-New Brunswick, the program requires that applicants have
completed an accredited undergraduate program in computer
science, or at least have taken the core courses required for an under-
graduate degree in computer science. This includes a substantial
background in mathematics, especially calculus, linear algebra,
discrete mathematics, and probability/combinatorics, including at
least one term in each of these areas with a second term of calculus;
high-level languages, data structures, assembly language and
machine organization, and algorithm design and analysis, as well
as an advanced undergraduate elective course. All applicants are
required to take the Graduate Record Examination’s general and
computer science subject examinations.

A candidate for the M.S. degree must complete 30 credits of
course work and an expository essay, or 24 credits of course work
and a master’s thesis (6 credits). The candidate also must pass
the program’s master examination, which is designed to ensure
breadth of knowledge. Courses are offered to help students prepare
for the examination.

A candidate for the Ph.D. degree must complete 48 credits of
course work beyond the bachelor’s degree, including the courses
required for the M.S. degree. A student who enters the program
after earning a master’s degree may apply to transfer up to 24 of the
required 48 credits. Normally, a one-year residence in the program
is required of Ph.D. students, but, in special cases, alternatives
to full-time residence are considered. The student must pass
a qualifying examination before beginning thesis research. Thesis
research is a major part of the Ph.D. program (24 credits); the
thesis should cover original investigations in one or more problems
in computer science. A Master of Philosophy degree is available
to doctoral candidates.

Current research by the graduate faculty is expected to stimulate
doctoral research. Faculty research interests include: algorithms,
artificial intelligence, combinatorics, complexity theory, computa-
tional biology, computational geometry, computational linguistics,
data structures, distributed systems, graphics, human-computer
interaction, information systems, knowledge representation, machine
learning, mathematical programming, mobile computing. Also,
numerical analysis, networking, optimization, parallel computing
and systems, programming languages and compilers, software
engineering, and vision. All qualified graduate students are eligible
to be considered for teaching assistantships and fellowships. Also,
a number of grant-supported research projects have research
assistantships for advanced graduate students.
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Three coupled computing environments supporting faculty,
graduate students, and undergraduates are accessible from a vari-
ety of desktop workstations (e.g., Sun, Digital, NCR, Dell, Apple,
etc.). Those environments support shared printers, modems, and
Internet connections, and provide cycle and file service using
multiuser servers (e.g., Sun and SGI) over high-speed networks. All
faculty and graduate student offices are equipped with networked
workstations connected to servers that support large-memory and
massively-parallel computing. Dedicated research and instructional
laboratories composed of multiprocessors connected over a low
latency/high bandwidth network also are available. The depart-
ment’s computing facilities are run by the staff of the Laboratory
for Computer Science Research (LCSR).

All facilities are located in the CoRE (Computer Research and
Engineering) Building, which also houses the Center for Discrete
Mathematics and Theoretical Computer Science (DIMACS), and
the Hill Center for the Mathematical Sciences, which also houses
the Library of Mathematical Sciences.

Further information about these and related matters may be
found in The Graduate Program in Computer Science, abrochure avail-
ablefromthe programand ontheweb at http://www.cs.rutgers.edu.

Graduate Courses

16:198:503. (F) DATA STRUCTURES AND ALGORITHMS (3)
Kaplan. Intended for studentswho have nothad undergraduate preparationinthe
subject. May notbe taken for credittoward agraduate degree incomputer science.
Models of computation and complexity. Sorting, stacks, queues,
linked lists, trees, search trees, hashing, heaps, graphs, and
graph algorithms.

16:198:505. COMPUTER STRUCTURES (3)

Levy, Paull. Prerequisite: Admission requirements.
Brief review of combinational and sequential switching circuits.
Computer organization, memory systems, arithmetic, 1/0, control,
data communications, parallel processors, RISC architectures, and
other topics of current interest.

16:198:509. (F) FOUNDATIONS OF COMPUTER SCIENCE (3)
Allender. Prerequisite: Admissionrequirements.

Introduction to first-order logic, emphasizing methods used

in computer science. Introduction to mathematical models of

computation, especially deterministic and nondeterministic Turing

machines, computability theory, and space and time complexity

theory. P and NP.

16:198:510. NUMERICAL ANALYSIS (3)
Gerasoulis, Richter, Vichnevetsky. Prerequisites: Ability touseahigh-level
language suchasPL/10or FORTRAN IV;aminimum of four terms of
undergraduate mathematicsincludingcalculusand linearalgebra.
Derivation, analysis, and application of methods used to solve
numerical problems with computers; solution of equations by
iteration, approximation of functions, differentiation and quadrature,
differential equations, linear equations and matrices, least squares.

16:198:513. DESIGN AND ANALYSIS OF DATA STRUCTURES AND
ALGORITHMS | (3)
Chvatal, Farach-Colton, Fredman, Khachiyan, Souvaine, Steiger, Szemeredi.
Prerequisites: Admission requirements; familiarity with Primand Kruskal
minimumspanningtreealgorithmsand Dijkstrashortest pathalgorithm.
Worst case, average case, and amortized analysis. Data structures:
search trees, hash tables, heaps, Fibonacci heaps, union-find.
Algorithms: string matching, sorting and ordering statistics, graph
algorithms. NP-completeness.

16:198:514. (S) DESIGN AND ANALYSIS OF DATA STRUCTURES
AND ALGORITHMS Il (3)
Chvatal, Fredman, Khachiyan, Steiger. Prerequisite: 16:198:513.
Advanced data structures such as splay trees, link-cut dynamic
trees. Algorithms for convex hull, search, parsing, unification.
Advanced models of computation: parallelism, approximation,
probabilistic. Sample algorithms and their complexity. Algorithms
for arithmetic.
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16:198:515. (F) PROGRAMMING LANGUAGES AND COMPILERS | (3)
Borgida, Kremer, Ryder. Prerequisites: Afirstcourseincompilers (equivalentto
16:198:415) and 16:198:513 (both are possible corequisites with permission
ofinstructor).

LR parsing; attributed grammars; code generation; types and poly-

morphism; programming language paradigms: logic, functional,

object-oriented; data abstraction; formal semantics: axiomatic

-calculus, denotational.

16:198:516. (S) PROGRAMMING LANGUAGES AND COMPILERS Il (3)
Ryder.Prerequisite: 16:198:515.

Advanced topics in compiler design and modern programming

language paradigms chosen from: optimization, especially register

allocation methods; data flow analysis techniques including

interprocedural analysis; parallelization of sequential programs;

incremental compilation.

16:198:519. (F) OPERATING SYSTEMS THEORY (3)

Badrinath, Iftode, Nguyen. Prerequisite: 01:198:416 or 505, or equivalent.
Operating system basics, process management, synchronization,
memory management. Interprocess communication, pipes, sockets.
Network protocols, RPC, broadcast protocols, client-server archi-
tectures. Current trends in operating systems and case studies.

16:198:520. INTRODUCTION TO ARTIFICIAL INTELLIGENCE (3)

Dickinson, Hirsh, McCarty, Stevenson. Prerequisite: Admission requirements.
Overview of artificial intelligence. Basic problems and methods;
heuristic search, game playing, problem solving; deductive
inference, theorem proving; simple planning. Basic LISP and
Prolog programming.

16:198:521. (F) LINEAR PROGRAMMING (3)
Chvatal, Grigoriadis, Khachiyan. Prerequisites: Linearalgebraand
admissionrequirements.
Linear inequalities, extreme points and rays, fundamental theorems.
Optimality and duality. Geometric view. Primal and dual
simplex methods. Degeneracy. Primal-dual method. Sensitivity.
Basis factorization, implementation issues. Column generation.
Structured models. Unimodularity. Network simplex method.
Polynomial-time projective algorithm, affine variant. Emphasis
on theoretical and computational aspects.

16:198:522. (S) NETWORK AND COMBINATORIAL OPTIMIZATION
ALGORITHMS (3)
Grigoriadis. Prerequisites: 16:198:503 or 513 orequivalent; elementary knowledge
of linear programming; or permission of instructor.
Negative and minimum mean cycles. Maximum flows and mini-
mum cuts. Combinatorial implications. Dynamic trees and scaling.
Parametric flows. Minimum cost flow networks. Generalized,
multiterminal, and multicommodity flows. Sparsest cuts. Non-
bipartite cardinality and weighted matching. T-joins. Spanning
trees and matroids. Approximation algorithms. Emphasis on
design and analysis of fast algorithms.

16:198:523. (F) COMPUTER GRAPHICS (3)

DeCarlo. Prerequisites: 16:198:323, 344,510, or 513; fluency inCorC++.
Introduction to computer image synthesis: modeling, animation,
rendering, and geometric techniques. Topics include geometric
transformations, modeling hierarchies, viewing and visibility,
animation techniques, curve and surface design, lighting, shading,
and ray tracing.

16:198:524. (S) NONLINEAR PROGRAMMING ALGORITHMS (3)
Kalantari. Prerequisites: 16:198:521 or equivalent, four termsof calculus.
Convex sets and functions. Unconstrained and constrained
optimization. First- and second-order optimality conditions.
Duality theory. Conjugate and quasi-Newton methods. Line search
and feasible direction methods. Quadratic programming, linear
complementarity. Approaches to global optimization. Karmarkar’s
algorithm. Path-following Newton methods. Matrix scaling.



16:198:525,526. ADVANCED NUMERICAL ANALYSIS (3,3)

Richter, Vichnevetsky. Prerequisite: 16:198:510 or equivalent.
In-depth analysis of selected topics from the following: linear
algebraic systems; computation of eigenvalues and eigenvectors;
numerical solution of initial and boundary value problems for
ordinary differential equations; spline and Fourier approximation.

16:198:527. (S) COMPUTER METHODS FOR PARTIAL DIFFERENTIAL
EQUATIONS (3)

Richter, Vichnevetsky. Prerequisites: Backgroundinnumerical analysis,
computer programming,and elementary theory of partial differential equations.
Principles of advanced numerical analysis and computer program-
ming for the solution of partial differential equations. Introduction

to finite element methods. Theory of stability and accuracy of
methods for hyperbolic, parabolic, and elliptic problems. Emphasis
on applications in science and engineering.

16:198:528. (S) PARALLEL NUMERICAL COMPUTING (3)

Gerasoulis. Prerequisites: Numerical algorithms (01:198:323 or 16:198:510)

and nonnumerical algorithms (01:198:344 or 16:198:503); basics of Unix,

Fortran,orC.
Analysis of numerical algorithms for a variety of parallel architec-
tures. Parallelization of existing algorithms. Mapping of algorithms
onto various architectures. Techniques for developing fast parallel
numerical algorithms. Algorithms implemented on existing
simulators or actual parallel machines.

16:198:529. (F) COMPUTATIONAL GEOMETRY (3)

Souvaineor Steiger. Prerequisite: 16:198:513. Recommended: 16:198:514.
Design and analysis of algorithms for geometric problems. Topics
include proof of lower bounds, convex hulls, searching and point
location, plane sweep and arrangements of lines, Voronoi diagrams,
intersection problems, decomposition and partitioning, farthest-
pairs and closest-pairs, curved and rectilinear geometry.

16:198:531. (F) ARTIFICIAL INTELLIGENCE SOFTWARE:
TECHNIQUES AND LANGUAGES (3)
Steinberg. Prerequisite: 16:198:520.
Programming tools needed to write or understand Al systems.
Search, pattern matching, LISP, logic programming, objects and
frames, rules.

16:198:532. (S) LOGICAL FOUNDATIONS OF KNOWLEDGE
REPRESENTATION (3)
Borgida, McCarty. Prerequisites: 16:198:509, 520.
Knowledge representation problem in Al, with an emphasis on
the use of logical techniques. Computational logic. Modal logics of
time, action, knowledge, belief. Formal analysis of reasoning that
is not strictly deductive (e.g., nonmonotonic reasoning, abductive
reasoning). Approaches to tractable reasoning.

16:198:533. (F) NATURAL LANGUAGE PROCESSING (3)

Stevenson. Prerequisites: Either 16:198:520 or 515, or permission of instructor.
Implementation of computer-based natural language under-
standing systems. Algorithmic approaches to natural language
syntax, semantics, inferencing, use of world knowledge. Analysis
of existing systems.

16:198:534. (F) IMAGE UNDERSTANDING (3)

Dickinson. Prerequisite: 16:198:520 or permission of theinstructor.
Explores the problem of high-level computer vision (image
understanding), focusing on the tightly coupled issues of three-
dimensional object representation and recognition. Object modeling
issues include object-centered vs. viewer-centered models, physical
vs. geometrical vs. functional models, and deformable vs. rigid
models. Recognition topics include constrained search, alignment,
graph matching, and geometric hashing.

16:198:535. (F) PATTERN RECOGNITION THEORY AND

APPLICATIONS (3)

Kulikowski. Prerequisites: Linear algebra, probability, randomvariables, statistics.
Pattern recognition as an inductive process, statistical classification,
parametric and nonparametric methods, adaptive methods, error
estimation, applications in image processing, character, speech
recognition, and diagnostic decision making.

16:198:536. (F) MACHINE LEARNING (3)

Hirsh. Prerequisite: 16:198:520 or permission of instructor.
Survey of machine learning, including decision-tree and rule learn-
ing systems, neural networks, Bayesian approaches, nearest neighbor
methods, PAC-learning, genetic algorithms, reinforcement learning,
and inductive logic programming.

16:198:538. (S) COMPLEXITY OF COMPUTATION (3)
Allender.Prerequisites: 16:198:509,513.

Complexity classes, reducibilities, and complete sets. Relationships

between time and space complexity, between serial and parallel

computation, and among deterministic, probabilistic, and nondeter-

ministic computation. Complexity theoretic notions of randomness.

16:198:539. (F) THEORY OF COMPUTATION (3)

Allender. Prerequisite: 16:198:509 or equivalent.
Mathematical theory of computing machines. Computable functions,
recursive and recursively enumerable sets, recursion and fixed-point
theorems, abstract complexity and complexity theoretic analogues
of aspects of recursive function theory, algorithmic (Kolmogoroff)
complexity theory.

16:198:540. (S) COMBINATORIAL METHODS IN COMPLEXITY
THEORY (3)
Allender, Szemeredi. Prerequisites: 16:198:509, 513.
Lower bounds in circuit, communication, and proof complexity.
Interactive proof systems, approximation, and consequences.

16:198:541. (S) DATABASE SYSTEMS (3)
Borgida, Imielinski. Prerequisites: 01:198:435 or equivalent; 16:198:513.
Recommended: 16:198:509 or equivalent.
Relational data model. Relational query languages and their
expressiveness. Dependency theory and relational normalization.
Physical database design. Deductive databases and object oriented
databases. Optimization of relational queries.

16:198:556. (F) PARALLELISM: ALGORITHMS AND COMPLEXITY (3)
Fredman, Steiger, Szemeredi. Prerequisite: 16:198:513.
Recommended: 16:198:505,514.
Models of parallelism. Complexity classes. Lower bounds, simula-
tions, separation results. Algorithms: arithmetic, comparison tasks,
matrices, graphs. Routing and scheduling problems. Architectures
and structures.

16:198:580. (S) ToriCS IN COMPUTERS IN BIOMEDICINE (3)
Farach-Colton, Kulikowski, Nevill-Manning. Prerequisite: 16:198:513 or 520,
dependingontheterm,or permissionofinstructor.

A survey of computational methods in biology or medicine; topics

vary from instructor to instructor and may include computational

molecular biology, medical reasoning, and imaging.

16:198:583. (S) TOPICS IN SOFTWARE DESIGN (3)
Minsky. Prerequisites: Proficiency inatleasttwo of the following areas: database
systems, operatingsystems, programming languages,and Al.
In-depth study of selected topics in the areas of software engineering
and systems. Course leads to research in these areas.

16:198:587. (F) EXPERT SYSTEMS (3)

Kulikowski. Prerequisites: 16:198:520and permission of instructor.
Scope and characterization of expert systems. Consultation
processes and expertise. Knowledge acquisition and representation.
Methods of inference under uncertainty and problem-solving strat-
egies. Review of existing expert systems and specialized languages.

16:198:594. (S) TOPICS IN PROGRAMMING LANGUAGES (3)

Ryder. Prerequisite: 16:198:515.
Advanced topics in the design and implementation of programming
languages, e.g., compiling for parallel architectures, data flow
analysis and its applications, very high-level program optimization,
automatic programming, theory of programming languages.
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16:198:596. (S) TOPICS IN THE FOUNDATIONS OF COMPUTER
SCIENCE (3)
Allender, Fredman, Steiger, Szemeredi, Yasuhara. Prerequisites: 16:198:509and,
dependingonthetopic,16:198:538and/or539and/or 540.
Careful study of papers on the topic selected for the given term.
Examples include parallelism and zero-knowledge proofs, random-
ness and information theory, probabilistic aspects of computation,
topics in complexity theory.

16:198:598. (S) TOPICS IN PROBLEM-SOLVING METHODS (3)
Amarel. Prerequisite: Permission of instructor.

Concepts, methods, and techniques in artificial intelligence

research, with emphasis on computer problem solving. Study

of recent research in representations.

16:198:601,602,603,604,605,606. SELECTED PROBLEMS IN
COMPUTER SCIENCE (BA,BA,BA,BA,BA,BA)
Prerequisite: 6 graduate creditsin computer science with grades of B+or better.
In-depth study of a topic chosen by the student and professor.

16:198:607,608. PROBLEMS IN NUMERICAL METHODS (BA,BA)
Vichnevetsky, Gerasoulis. Prerequisites: 16:198:525 or 526 or 527 or equivalent
experience,and permissionofinstructor.

Formal lectures and individual projects under the guidance of the

instructor. Topics follow the material covered in 16:198:525,526,

and/or 527. Final project may include the implementation and

evaluation of computer programs.

16:198:671,672,673,674,675,676. SEMINAR IN COMPUTER SCIENCE
(3,3,3,3,3,3)
Foradvanced graduate studentswhohaveatleast 18 graduate creditsin
computerscience.

Current research. Several seminars are given each term.

16:198:701,702. RESEARCH IN COMPUTER SCIENCE (BA,BA)
Prerequisite: Permission of thesisadviser. For studentsworking ontheir master’s
thesesordoctoral dissertations.

ECOLOGY AND EVOLUTION 215

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor Michael Sukhdeo, Bartlett
Hall, Cook Campus (732/932-2971)

Members of the Graduate Faculty

Kenneth W. Able, Professor and Director of the Marine Field Station,
CC/FAS-NB;Ph.D., Williamand Mary
Ecology and behavior of fishes, marineandestuarineecology

JamesE. Applegate, Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,Pennsylvania
Wildlifemanagement

JoannaBurger, Professor of Biology, FAS-NB, and of Ecology, Evolution,and
Natural Resources, CC; Ph.D., Minnesota
Avianbehaviorandecology, saltmarshecology, ecological risk, reptile behavior

Timothy M. Casey, Professor of Entomology, and of Ecology, Evolution,and
Natural Resources, CC;Ph.D., California(Los Angeles)
Physiological ecology;energeticsand thermoregulation, biodiversity

Jonathanl. Cole, Associate Scientist, Institute of Ecosystem Studies; Ph.D., Cornell
Agquaticecology; biogeochemistry; microbiology

John Dighton, Professor of Biology, FAS-C; Ph.D., London
Roleoffungiinnutrientdynamicsinforestsoilsandimpacts of pollution

David W. Ehrenfeld, Professor of Biology, and of Ecology, Evolution, and Natural
Resources, CC; M.D.,Harvard;Ph.D.,Florida
Conservationecology;biology of marineturtles

Joan G.Ehrenfeld, Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,CUNY
Plantcommunityecology

DouglasE. Eveleigh, Professor of Biochemistry and Microbiology, and of Ecology,
Evolution,and Natural Resources, CC;Ph.D., Exeter
Microbial ecology, cellulose recycling,endomycorrhizae

StuartE.G. Findlay, Assistant Scientist, Institute of Ecosystem Studies;
Ph.D.,Georgia
Marine/invertebrateecology

Dunne Fong, Associate Professor of Biological Sciences, FAS-NB; Ph.D., Princeton
Biodiversity; free-livingparasite protozoa
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SusanE. Ford, Associate Research Professor of Marine and Coastal Sciences, CC;
Ph.D.,Duke
Estuarineecology, host-parasiteenvironmentinteractions

Randy Gaugler, Professor of Entomology, CC; Ph.D., Wisconsin
Invertebrate pathology; insectmating systems, vector biology

Michael Gochfeld, Professor of Environmental and Community Medicine,
UMDNJ-RWIMS; M.D., AlbertEinstein; Ph.D., CUNY (Queens)
Avianbehavioral ecology;environmental toxicology

J.Frederick Grassle, Director and Professor, Institute of Marineand Coastal
Sciences, CC; Ph.D.,Duke
Marineecology;oceanography

JudithP. Grassle, Professor of Marineand Coastal Sciences, IMCS/CC; Ph.D., Duke
Marineinvertebrateecology; populationgenetics

Edwinl. Green, Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D., VirginiaPolytechnic Institute
Forestecology; quantitative methods

Peter M. Groffman, Associate Scientist, Institute of Ecosystem Studies;
Ph.D.,Georgia
Terrestialmicrobialecology

Steven N. Handel, Professor of Ecology, Evolution, and Natural Resources, CC;
Ph.D.,Cornell
Plantpopulationecology; pollination biology; ecological genetics

Jean M. Hartman, Associate Professor of Landscape Architecture, CC;
Ph.D., Connecticut
Plantcommunity ecology; natural disturbance processes; wetlands

ColleenHatfield, Assistant Professor of Ecology, Evolution,and Natural
Resources, CC; Ph.D.,New Mexico
Spatial distribution of resources; ecosystems

Geoff Henebry, Assistant Professor of Biological Sciences, FAS-N; Ph.D.,
Texas (Dallas)
Landscapeecology, remotesensing, ecological modeling

Emanuel B. Hey, Associate Professor of Ecology, Evolution,and Natural
Resources, CC; Ph.D.,SUNY (Stony Brook)
Molecularevolution; populationgenetics

HenryB.John-Alder, Associate Professor of Animal Sciences, CC;Ph.D.,
California(Irvine)
Ecological physiologyandendocrinology; herpetology

KarlKjer, Assistant Professor of Entomology, CC; Ph.D., Minnesota
Phylogeny ofthetrichoptera; molecular phylogenetics

Eric Knox, Assistant Professor of Biological Sciences, FAS-N; Ph.D., Michigan
Systematics, biogeography, and speciation; adaptationin plants

JohnKuser, Associate Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,Oregon State
Genecology oftrees, treeimprovement

Richard G. Lathrop, Jr., Associate Professor of Ecology, Evolution,and Natural
Resources, CC:Ph.D., Wisconsin (Madison)
Remotesensing; landscapeecology

CharlesF. Leck, Associate Professor of Ecology, Evolution,and Natural Resources,
CC;Ph.D.,Cornell
Avianecology;landscapeecology;tropical biology

GeneE. Likens, Senior Scientistand Director, Institute of Ecosystems Studies;
Ph.D.,Wisconsin
Limnology;biogeochemistry of streamsand lakes; analysis of ecosystems

RobertE. Loveland, Associate Professor of Ecology, Evolution,and Natural
Resources, CC;Ph.D.,Harvard
Physiological ecology; growthand modeling; saltmarshecology

Gary M. Lovett, Associate Scientist, Institute of Ecosystem Studies;
Ph.D.,Dartmouth
Terrestrial ecosystemecology; biogeochemistry;air pollution

Richard A. Lutz, Professor of Marine and Coastal Sciences, CC; Ph.D., Maine
Marineecologyand paleoecology; shellfishecology; deep-seaecology

Michael L. May, Professor of Entomology, CC; Ph.D.,Florida
Physiologicaland behavioralecology;insectecology

Bonniel. McCay, Professor of Anthropology and Human Ecology, CC;
Ph.D.,Columbia
Humanecology; fisheriesecology

GeorgeR. McGhee, Jr., Professor of Geology, FAS-NB; Ph.D., Rochester
Community paleoecology;ecosystemevolution

Terry R.McGuire, Associate Professor of Biological Sciences, FAS-NB;
Ph.D., lllinois
Behavioraland neural genetics; behavioral ecology

Mark D. Morgan, Associate Professor of Biology, FAS-C; Ph.D., California (Davis)
Limnology;biogeochemistry; Pine Barrensecosystems

PeterJ. Morin, Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,Duke
Communityecology; herpetology;aquaticentomology

GeorgeE.B. Morren, Jr., Professor of Human Ecology, CC; Ph.D., Columbia
Humanecology;tropical ecosystems; agriculture; people-animal interactions;
remotesensing



Bertram G. Murray, Jr., Professor of Ecology, Evolution, and Natural Resources,
CC;Ph.D.,Michigan
Theoretical populationecology andevolution

Richard S. Ostfeld, Assistant Scientist, Institute of Ecosystem Studies; Ph.D.,
California(Berkeley)
Populationandbehavioral ecology; smallmammals; herbivore-plantinteractions

Michael L. Pace, Associate Scientist, Institute of Ecosystem Studies; Ph.D., Georgia
Aquaticecosystems; plankton; microbial ecology

Steward T.A. Pickett, Scientist, Institute of Ecosystem Studies; Ph.D., lllinois
Plantpopulationsand community organization; vegetation dynamics

Harry W. Power, Associate Professor of Ecology, Evolution,and Natural
Resources, CC;Ph.D., Michigan
Evolutionofsocial behavior;avianecology

JamesA.Quinn,Jr., Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,ColoradoState
Plantecology;evolutionary biology

Emily W.B. Russell, Associate Research Professor of Geological Sciences, FAS-N;
Ph.D.,Rutgers
Paleoecology; long-term plantsuccession; plantmigration

Kathleen M. Scott, Associate Professor of Biological Sciences, FAS-NB; Ph.D., Yale
Mammalogy; functional morphology; paleoecology; artiodactyl systematics

Peter E. Smouse, Professor of Theoretical and Applied Genetics,and of Ecology,
Evolution,and Natural Resources, CC; Ph.D., North Carolina State
Mathematical ecology, ecological genetics

EdmundW. Stiles, Professor of Ecology, Evolution,and Natural Resources, CC;
Ph.D.,Washington
Plant-animalinteractions; evolutionary ecology; vertebrate ecology

David L. Strayer, Assistant Scientist, Institute of Ecosystem Studies;
Ph.D.,Cornell
Freshwaterecology;energy flow; ecology of freshwater invertebrates

Michael VK. Sukhdeo, Associate Professor of Ecology, Evolution,and Natural
Resources, CC; Ph.D., McGill
Habitatselection behavior of parasitichelminths; parasite ecology

Gary L. Taghon, Associate Professor of Marineand Coastal Sciences, CC;
Ph.D.,Washington
Marinebenthicecology; feedingenergetics

Richard Triemer, Professor of Biological Sciences, FAS-NB; Ph.D., North Carolina
(Chapel Hill)
Evolutionofalgaeand protozoa

Robert Trivers, Professor of Anthropology, FAS-NB; Ph.D., Harvard
Naturalselectionandsocial theory; evolutionary genetics

Andrew P.Vayda, Professor of Anthropology and Human Ecology, CC;
Ph.D.,Columbia
Humanecology; tropical ecosystems

RobertC. Vrijenhoek, Professor of Theoretical and Applied Genetics, CC;
Ph.D., Connecticut
Evolutionary genetics; populationbiology of fishand host-parasite systems

Sam Wainright, Assistant Professor of Marine and Coastal Sciences, CC;
Ph.D.,Georgia
Aquaticecology; ecosystemsecology

Daniel Wartenberg, Associate Professor of Environmental and Community
Medicine, UMDNJ-RWIMS; Ph.D.,SUNY (Stony Brook)
Ordination;spatial pattern;epidemiology

Judith S. Weis, Professor of Biology, FAS-N; Ph.D., New York
Effectsofenvironmental factorsonthe developmentofaquaticanimals

Daniel C. Wilhoft, Professor of Biology, FAS-N; Ph.D., California (Berkeley)
Physiological ecology ofectotherms

Adjunct Members of the Graduate Faculty

Vlatcheslav Douchenkov, Research Scientist, Phytech, Inc., CC;Ph.D.,
MoscowPedagogical
Plantresponsetoheavy-metal-contaminated soils

Brian L. Howes, Assistant Scientist, Woods Hole Oceanographic Institution;
Ph.D.,Boston
Biogeochemistry of coastal wetlands

Michaell. Kennish, Research Marine Scientistin Marineand Coastal Sciences,
CC;Ph.D.,Rutgers
Marinepollution, marineecology, marinegeology

C.LavettSmith, Curator, American Museum of Natural History; Ph.D., Michigan
Fishecology

Programs

The graduate program in ecology and evolution, concerned with
the relations between organisms and the environment and with
interactions among organisms, is conducted under sponsorship
of participating faculties in the biological sciences. Normally,

a one-year residence of two full-time, consecutive terms following
the qualifying examination is required for the Ph.D. candidate.

A minimum of 72 credits (30 in course work, 42 in research) is

required. Two M.S. options are available—with a thesis or without.
Both M.S. programs require 30 credits, 18 of which must be at the
graduate level.

The program provides a broad spectrum of courses and research
opportunities to qualified students who seek careers in university
teaching and research or opportunities in governmental agencies
or private institutions.

Areas of specialization encompass the various aspects of ecology
and evolution, including: behavior, conservation biology, eco-
system ecology, evolutionary biology, marine biology, population
and community ecology, population genetics, molecular evolution,
restoration ecology, and behavior.

Graduate Courses

16:215:506. (F) ESTUARINE ECOLOGY (4)
Able, Loveland.Sem.2hrs., lab.3hrs.
Fundamental study of aquatic organisms in the estuarine waters
of coastal New Jersey; life cycles, food chains, and the relationships
of organisms to one another.

16:215:510. CONSERVATION ECOLOGY (3)

D.Ehrenfeld
Major threats to ecosystems and species; the differential responses
of different ecosystems to external perturbations; techniques
of ameliorating environmental damage and preserving species;
the role of the ecologist in conservation.

16:215:513. POPULATION GENETICS (3)

Vrijenhoek, Smouse. Prerequisite: Genetics.
Factors affecting gene frequencies in populations and leading
to the origin of new species. An introduction to the analysis
of continuously distributed polygenic traits.

16:215:514. CONSERVATION GENETICS (3)

Vrijenhoek
Focus on applications of population genetic and quantitative
genetic approaches to captive breeding and in situ conservation
of endangered species. Genetic considerations intertwined with
demographic problems facing species in decline resulting from
habitat loss or fragmentation.

16:215:515. (F) NATURAL HISTORY OF NEW JERSEY (3)
Leck.Lec.2hrs., lab.3hrs. Prerequisite: General biology.

Ecological aspects of the natural history of New Jersey. Field and

laboratory studies of special use and interest to biology teachers.

16:215:525. (F) ECOLOGY OF FRESHWATER ORGANISMS (4)
Lec.3hrs., lab.3hrs.Prerequisite: Limnology oraquaticbiology.

Detailed consideration of distribution, abundance, and metabolism

of organisms in lakes and streams. An introduction to the theory

and techniques of systems ecology.

16:215:528. (S) BEHAVIORAL ECOLOGY OF FISH (3)

Able. Prerequisite: 01:119:420.
An investigation into fish behavior, with emphasis on the ecological
significance of migrations, reproduction, feeding, habitat selection,
and antipredator strategies. Student research topics.

16:215:531. (F) ADVANCED ORNITHOLOGY (3)
Leck

A study of avian biology, including taxonomy, population
dynamics, and distribution of birds, and a critical review of current
ornithological research. The laboratory consists of field and
museum experience and independent research.

16:215:533. (S) THE BEHAVIOR OF ANIMAL POPULATIONS (3)
Burger, Leck. Prerequisite: Animalbehaviororecology.

Topics in ecological adaptations of behavior; emphasis on the

population level. Student research topics.
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16:215:546. BEHAVIORAL GENETICS (4)
McGuire. Prerequisites: Background ingenetics, behavior. Recommended:
Statistics.
Single and multiple gene effects on behavior; methods of behavior-
genetic analysis. Mechanisms of action of behavior genes. Darwinian
considerations in behavioral evolution. Evolution of social systems.

16:215:550. ADVANCED EVOLUTION (4)

Hey, Handel. Prerequisite: Genetics.
Examination of the major elements and controversies of evolu-
tionary theory. Emphasis on genetic variation, natural selection,
adaptation, and speciation.

16:215:555. ECOLOGY AND ECOLOGICAL RIsK (3)

Burger
Principles of ecology and risk analysis, environmental hazards
and resultant risk analysis.

16:215:565. COMMUNITY DYNAMICS (4)

Morin
Patterns and processes involving sets of two or more coexisting
species. Theoretical and empirical studies.

16:215:570. MOLECULAR EVOLUTION (3)
Hey
Analysis of actual data sets estimating historical process.

16:215:575. (F) QUANTITATIVE ECOLOGY AND EVOLUTION (3)
Morin. Prerequisite: Calculus. Recommended: FORTRAN programming.

The application of differential equations and linear algebra

to specific ecological phenomena, e.g., growth, competition,

predator-prey. Dynamic modeling of simple (three- and

four-component) ecosystems; students develop their own models.

16:215:582. TOPICS IN SOCIOBIOLOGY (3)

Powver. Prerequisites: Genetics, ecology,and permission ofinstructor.
The application of Darwinian reasoning and the comparative method
to the study of the evolution and expression of social behavior. Rig-
orous formation and testing of disprovable hypotheses emphasized.

16:215:588. TOPICS IN ADVANCED ECOLOGY (3)
Literature review and synthesis of a selected current topic in
applied or theoretical ecology.

16:215:590. (S) POPULATION ECOLOGY (4)

Quinn, Stiles. Lec./sem.3hrs., lab./field 3hrs. Prerequisite: Ecology.
Population dynamics and demography, natural selection and
evolution, life history strategies, population regulatory mechanisms,
species interactions and coevolution, variability among populations
and ecological differentiation, and island biogeography.

16:215:595. (F) COADAPTION OF PLANTS AND ANIMALS (3)

Stiles. Prerequisite: Botany or ecology or evolutionary biology.
Introduction to coevolution, plant-herbivore interaction, pollination
biology, seed predation, and dispersal.

16:215:601. SEMINAR IN ECOLOGY (1)

Sukhdeo
Introductory seminar required for all first year ecology and
evolution students.

16:215:603,604. SPECIAL TOPICS IN ECOLOGY (BA,BA)

16:215:605,606. ADVANCED PROBLEMS IN ECOLOGY (BA,BA)
Individual study in an area of expertise of the faculty.

16:215:650. FUNDAMENTALS OF ECOSYSTEM ECOLOGY (4)

A critical review of ecosystem ecology, including biogeochemical
cycles and budgets, ecosystem energetics, the theory and history of
ecosystem ecology, and the response of ecosystems to disturbance.

16:215:701,702. RESEARCH IN ECOLOGY (BA,BA)
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Graduate Courses in Other Programs

Descriptions for the courses listed below can be found elsewhere in
this catalog and in the graduate catalogs for Camden and Newark.
In addition to these courses taught by members and associates

of the ecology program, there are many other courses of interest to
ecology graduate students offered by the programs in entomology,
environmental sciences, geography, geological sciences, meteor-
ology, and plant science and technology.

16:070:559. EVOLUTION OF BEHAVIOR (3)

16:070:567. HUMAN VARIATION (3)

56:120:503. ESTUARINE BIOLOGY (3)

56:120:505. MARINE BIOLOGY (4)

56:120:507. PLANT GEOGRAPHY (4)

56:120:590. POPULATION ECOLOGY (3)

16:370:507. BIOLOGICAL CONTROL OF INSECT PESTS (3)
16:370:525. INSECT ECOLOGY (3)

16:450:617. SEMINAR IN REMOTE SENSING OF THE BIOSPHERE (3)
16:460:538. EVOLUTIONARY PALEOECOLOGY (3)
16:681:502. MICROBIAL AND MOLECULAR GENETICS (3)
16:681:572. MICROBIAL ECOLOGY (4)

16:681:580. FUNDAMENTALS OF MOLECULAR GENETICS (3)
16:761:520. ENVIRONMENTAL PHYSIOLOGY (3)

16:765:522. APPLIED PLANT SCIENCE (3)

16:960:582. INTRODUCTION TO METHODS AND THEORY
OF PROBABILITY (3)

16:960:590. DESIGN OF EXPERIMENTS (3)

ECONOMICS 220

Degree Programs Offered: Master of Arts, Doctor of Philosophy
Director of Graduate Program: Professor Barry Sopher,
New Jersey Hall, College Avenue Campus (732/932-7451)

Members of the Graduate Faculty

RobertJ. Alexander, Professor Emeritus of Economics, FAS-NB;
Ph.D.,Columbia
Latin Americaneconomicdevelopmentand politics; history of radical movement

Rosanne Altshuler, Associate Professor of Economics, FAS-NB;
Ph.D.,Pennsylvania
Taxpolicyanalysis

Monroe Berkowitz, Professor Emeritus of Economics, FAS-NB;
Ph.D.,Columbia
Economicsofdisability programs

Douglas H.Blair, Professor of Economics, FAS-NB; Ph.D., Yale
Microeconomictheory;social choice theory

Michael D.Bordo, Professor of Economics, FAS-NB; Ph.D., Chicago
Monetary historyandtheory

JohnF.Burton,Jr., Dean of the School of Managementand Labor Relationsand
Professor of Industrial Relationsand Human Resources, SMLR; Ph.D., Michigan
Social insurance;employmentlaw; collective bargaining

Manoranjan Dutta, Professor of Economics, FAS-NB; Ph.D., Pennsylvania
U.S.-Asiaeconomics;econometric models; macroeconomics—new perspectives

IraN. Gang, Professor of Economics, FAS-NB; Ph.D., Cornell
Economicdevelopment

Gary A. Gigliotti, Professor of Economics, FAS-NB; Ph.D., Columbia
Economictheoryandsocial choice

Norman Glickman, Director, Center for Urban Policy Research and State of
New Jersey Professor of Urban Planningand Policy Research, EJBSPPP;
Ph.D.,Pennsylvania
Urbanandregional economics

H. Peter Gray, Professor Emeritus of Economics; Ph.D., California
International trade; businessand finance

MarkR. Killingsworth, Professor of Economics, FAS-NB; D.Phil., Oxford
Laboreconomics

Roger W.Klein, Professor of Economics, FAS-NB; Ph.D., Yale
Econometrics

Cheng-few Lee, Professor of Finance, SB-NB; Ph.D.,SUNY (Buffalo)
Applyingeconometricsand economictheory infinanceandaccounting research



Peter D. Loeb, Professor of Economics, FAS-N; Ph.D.,Rutgers
Appliedeconometricsand transportationeconomics

Richard P. McLean, Professor of Economics, FAS-NB; Ph.D., SUNY (Stony Brook)
Gametheoryanditsapplications

Matityahu Marcus, Professor of Economics, FAS-NB; Ph.D., Brown
Competitioninregulated industries; costof capital of public utilities

Bruce Mizrach, Associate Professor of Economics, FAS-NB; Ph.D., Pennsylvania
Macroeconomics; international finance; timeserieseconometrics

Peter]. Parks, Associate Professor of Agricultural Economics, CC; Ph.D.,
California(Berkeley)
Environmental and resource economics; policy analysis; applied econometrics

Martin K. Perry, Chairand Professor of Economics, FAS-NB; Ph.D., Stanford
Vertical integrationand controls; monopolisticcompetition

Carl E. Pray, Professor of Agricultural Economics, CC; Ph.D., Pennsylvania
Technicalchangein LDCagriculture;scienceand technology policy

ThomasJ. Prusa, Associate Professor of Economics, FAS-NB; Ph.D., Stanford
International trade; trade policy

Hugh T.Rockoff, Professor of Economics, FAS-NB; Ph.D., Chicago
Americaneconomichistory

Jeffrey Rubin, Professor of Economics, FAS-NB; Ph.D., Duke
Healtheconomics

LouiseB.Russell, Professor of Economics, FAS-NB; Ph.D., Harvard
Economicsof medical care; cost-effectivenessand cost-benefitanalysis

Kazuo Sato, Professor of Economics, FAS-NB; Ph.D., Yale
Macroeconomictheoryand international economics

Josephl. Seneca, Professor of Economics, FAS-NB; University Vice President
for Academic Affairs; Ph.D.,Pennsylvania
Environmental economics; stateand local economic policy

Neil Sheflin, Associate Professor of Economics, FAS-NB; Ph.D., Rutgers
Appliedeconometrics; financial economics

Leslie E. Small, Professor of Agricultural Economics, CC; Ph.D., Cornell
Irrigationmanagementandagricultural developmentin Asia

Barry Sopher, Associate Professor of Economics, FAS-NB; Ph.D., lowa
Experimentaleconomics

RobertC. Stuart, Professor of Economics, FAS-NB; Ph.D., Wisconsin
Comparativeeconomicsystems

ShantiS. Tangri, Professor Emeritus of Economics, FAS-NB; Ph.D.,
California(Berkeley)
Population;development;environmentaleconomics

Michael K. Taussig, Professor Emeritus of Economics, FAS-NB; Ph.D.,
Massachusetts Institute of Technology
Incomeandwealthdistributions

Hiroki Tsurumi, Professor of Economics, FAS-NB; Ph.D., Pennsylvania
Bayesianeconometricsand statistical inference

Francis G.M. Vella, Associate Professor of Economics, FAS-NB; Ph.D., Rochester
Appliedeconometrics

Eugene N. White, Professor of Economics, FAS-NB; Ph.D., lllinois
Monetaryand financial history

John D.Worrall, Professor of Economics, FAS-C; Ph.D.,Rutgers
Laborsupply; Workers’ Compensation Insurance;economicsof disability

Associate Members of the Graduate Faculty

Adesoji O. Adelaja, Professor of Agricultural Economics, CC; Ph.D.,
WestVirginia
Productioneconomics; econometrics; economicsof food firms; agricultural policy
attheurbanfringe

ColinCampbell, Assistant Professor of Economics, FAS-NB; Ph.D., Northwestern
Industrial organization

Sewin Chan, Assistant Professor of Economics, FAS-NB; Ph.D., Columbia
Publiceconomics; householdbehavior

SimonJ. Evenett, Assistant Professor of Economics, FAS-NB; Ph.D., Yale
International trade

EricFriedman, Assistant Professor of Economics, FAS-NB; Ph.D.,
California(Berkeley)
Microeconomics,gametheory, costallocation learning

Jessie C. Hartline, Associate Professor of Economics, FAS-NB; Ph.D., Rutgers
Finance; international finance development; service sector productivity

Joseph P. Hughes, Associate Professor of Economics, FAS-NB; Ph.D.,
NorthCarolina
Productioneconomics, efficiency measurement, banking

DouglasL.Kruse, Associate Professor of Human Resource Management,
SMLR;Ph.D.,Harvard
Profitsharing;employee ownership; worker displacement; wage
differentials; disability

Jinpeng Ma, Assistant Professor of Economics, FAS-C; Ph.D., SUNY
(StonyBrook)
Economictheory

Oded Palmon, Associate Professor of Finance, SB-NB; Ph.D., Chicago
Publicfinance; applied microeconomics;corporate finance

ArgiaM. Sbordone, Assistant Professor of Economics, FAS-NB; Ph.D., Chicago
Macroeconomics; business-cycleanalysis; monetary economics

Stephanie Schmitt-Grohe, Assistant Professor of Economics, FAS-NB;
Ph.D.,Chicago
Macroeconomics

Hilary Sigman, Assistant Professor of Economics, FAS-NB; Ph.D., Massachusetts
Institute of Technology
Environmentaleconomics

Yanni Tournas, Assistant Professor of Economics, FAS-N; Ph.D., Northwestern
Theory ofthefirm;informationeconomics; industrial organization;
bargainingtheory

Programs

The M.A. and Ph.D. are full-time day programs. Entering M.A. and
Ph.D. students are expected to have a basic knowledge of calculus
(differential and integral) and linear algebra, which are used in the
basic microeconomics and statistics courses. 16:220:506 Advanced
Economic Statistics is a required course, but entering students
may satisfy the requirement by passing a proficiency examination.
Courses 16:220:500,501, 502, 503, 504, 505, 506, and 507 are pre-
requisites for each elective field course.

The M.A. program can be completed by fulfilling one of the
following options: (1) 27 credits of course work and 3 credits of
directed research leading to a master’s essay. The oral examination
in defense of the essay includes tests of economic theory and quanti-
tative methods and serves as the comprehensive examination for the
master’s degree. Students in the M.A. program are required to take
one term course each in microeconomic theory and macroeconomic
theory and one course in statistical methods and two courses in
econometrics. (2) Students who complete 30 credits and pass the
theory portions of the Ph.D. qualifying examinations are eligible
for the M.A. degree without writing a master’s essay.

The Ph.D. program consists of course work, qualifying examina-
tions, and the dissertation. The Ph.D. requires 48 credits of course
work (sixteen courses). Students are not permitted to take more
than four courses a term; thus, course work for the Ph.D. requires
at least two academic years to complete. Graduate and teaching
assistants normally are not permitted to take more than three courses
a term. The Master of Philosophy degree is available to doctoral
candidates. Ph.D. students take one course in mathematical
methods, two courses in microeconomic theory, two courses in
macroeconomic theory, 6 credits in statistical methods and econo-
metrics, one course in economic history, and one course in either
applied microeconometrics or macroeconometrics. The balance of
the course of study is chosen with regard to the student’s individual
requirements. To ensure breadth of coverage, each Ph.D. student
is required to take at least two courses in two elective fields offered
in the program.

There are nine elective fields: economic theory, econometrics,
economic history, monetary theory, public finance, development
economics and economic systems, international economics, labor
and human resources, and industrial organization.

The first part of the Ph.D. qualifying examination is a written test
in microeconomic theory and macroeconomic theory. Students are
expected to take this part after one year of course work. The second
part of the qualifying exam, consisting of exams in two elective
fields, must be taken within 18 months of successful completion
of the microeconomic and macroeconomic theory examinations.

A student who fails any written examination must retake it at the
next examination period. (Examinations are given twice yearly.)

Doctoral students also are required to complete a second-year
research paper over the summer of their second year and write
a dissertation proposal in the summer of their third year. The
dissertation is written under the supervision of a faculty com-
mittee and must be defended in a final examination before the
student’s committee.

Graduate Courses

16:220:500. MATHEMATICAL METHODS FOR MICROECONOMICS (3)
Prerequisites: Backgroundincalculusand linearalgebra.

Basic mathematical tools for consumer and producer theory.

Compact sets; differentiability; convex sets; separation theorems;

constrained optimization and the Kuhn-Tucker theorem;

applications in consumer and producer theory.
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16:220:501. MICROECONOMIC THEORY | (3)

Prerequisite: 16:220:500 or permission of instructor.
General equilibrium theory; the Arrow-Debreu model, decision
making under uncertainty; the von Neumann-Morgenstern theory,
risk aversion, applications to insurance problems and portfolio
choice, applications to competitive equilibrium with uncertainty.

16:220:502. MICROECONOMIC THEORY Il (3)

Prerequisite: 16:220:501.
Introduction to the theory of games and related economic models
with informational asymmetries. Topics include noncooperative
games and models of moral hazard and adverse selection.

16:220:503. MATHEMATICAL METHODS FOR MACROECONOMICS (3)
Prerequisites: Backgroundincalculusand linearalgebra.

Basic mathematical tools for dynamic economic models. Linear

algebra from echelon form to projection operators; quadratic

forms; linear difference and differential equations; dynamic

programming and control theory; applications to dynamic models

of macroeconomics; growth and human capital.

16:220:504. MACROECONOMIC THEORY | (3)

Prerequisite: 16:220:503 or permission of instructor.
Introduction to economic dynamics, economic growth, business
cycles, and the role of macroeconomic policy.

16:220:505. MACROECONOMIC THEORY Il (3)

Prerequisite: 16:220:504.
General equilibrium modeling of the macroeconomy. Topics
include the stochastic growth model and multiple equilibrium.
Empirical validation is stressed.

16:220:506. ADVANCED ECONOMIC STATISTICS (3)

Prerequisites: Backgroundincalculusand linearalgebra.
Background in statistical inferential procedures used in economic
data analyses. Sampling theory and Bayesian viewpoints.
Probability, random variables and distributions, estimation,
testing hypotheses, and sampling distribution of estimators.

16:220:507. ECONOMETRICS | (3)

Prerequisite: 16:220:506 or equivalent.
Focus on measurement of economic parameters. Statistical estima-
tion and inference of regression equation models. Properties of
OLS, GLS, JGLS, 2SLS, 3SLS, and Maximum Likelihood Estimators.
Introduction to time-series analysis and quantitative response
models. Use of linear algebra and statistical packages. Emphasis
is on theory.

16:220:508. ECONOMETRICS Il (3)

Prerequisite: 16:220:507.
Estimation and testing in simultaneous equation systems.
Multivariate methods and time series analysis. Bayesian inference
in econometrics.

16:220:509. APPLIED ECONOMETRICS FOR MICROECONOMICS (3)
Prerequisite: 16:220:507 or permission of instructor.

Econometric tools for empirical microeconomic models. Parametric

and nonparametric qualitative choice models; survival analysis.

Recent papers discussed.

16:220:510. APPLIED ECONOMETRICS FOR MACROECONOMICS (3)
Prerequisite: 16:220:507 or permission of instructor.

Econometric tools for empirical macroeconometric time-series models.

Exogeneity tests; spectral analysis; non-stationarity; state-space

models; structural shifts and prediction. Recent papers discussed.

16:220:513. MONETARY THEORY (3)
Theories of the role of money in relation to the volume of economic
activity and the price level.

16:220:514. STRUCTURE OF THE FINANCIAL SYSTEM (3)

The financial system and its relationship to the real sector, including
portfolio theory, the term structure of interest rates, and other
theoretical and empirical issues in finance.
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16:220:515. PuBLIC EcoNoMICS | (3)
Welfare theory, collective action, externalities, public goods,
benefit-cost analysis, social welfare programs, social insurance.

16:220:516. PusLIC EcoNoMmics 1l (3)

Tax policy analysis. Optimal taxation; tax incidence analysis;

the efficiency costs of taxation; and the measurement of the effects
of taxation on economic behavior.

16:220:517. THE ECONOMICS OF THE STATE AND LOCAL

PUBLIC SECTOR (3)
Economics of state and local governments. Evolution of federalism;
expenditure and revenue decisions and intergovernmental grants;
stabilization and distributional aspects of state/local finances.
Several specific state/local problems.

16:220:518. INTERNATIONAL ECONOMICS | (3)

Major determinants of international trade flows, including techno-
logical differences, factor endowments, and monopolistic com-
petition. Recent theoretical and empirical innovations, including
theories of tariff formation and the political economy of trade
policy, and evaluations of competing explanations of trade flows.

16:220:519. INTERNATIONAL EcoNoMICS 1l (3)

Open economy macroeconomics. Theory of the balance of
payments and balance-of-payments adjustment. International
business cycles; current account and fiscal policy; exchange-rate
based inflation stabilization.

16:220:520. ECONOMICS OF THE LABOR MARKET (3)

Theory and evidence on labor supply, static and dynamic. Theory
and evidence on labor demand. Wage differentials and unemploy-
ment. Applications to policy problems: economics of the welfare
system; low-income labor markets. Economics of trade unions.

16:220:521. ECONOMICS OF HUMAN RESOURCES (3)

Analysis of advanced topics in labor economics, with emphasis on
prospects for original research. Topics may include: investment in
human capital; job search, matching, and turnover; labor contracts;
race and sex discrimination; bargaining and strikes; economics

of the family; population economics; unemployment; distribution
of earnings.

16:220:522. INDUSTRIAL ORGANIZATION 1 (3)

Models of imperfect competition. Applications to price discrimi-
nation, vertical integration, product quality, advertising, and
research and development. Strategic models of entry deterrence
and contracting. Implications for antitrust policy. Empirical research
on industry structure, conduct, and performance.

16:220:523. INDUSTRIAL ORGANIZATION Il (3)

Natural monopoly and rate of return regulation. Optimal pricing
including Ramsey, nonlinear, and peak-load pricing. Regulation
models with uncertainty or asymmetric information. Regulation

of price, entry, product quality, health, safety, and the environment.
Empirical research on performance in regulated industries.

16:220:525. ECONOMIC SYSTEMS (3)

Analysis of differing economic systems with special emphasis
on plan/market comparisons, performance, economic reform,
and contemporary issues of transition.

16:220:526. ECONOMIC DEVELOPMENT | (3)
Problems of resource allocation for promoting economic growth
and structural change in the context of poverty and inequality.

16:220:527. ECONOMIC DEVELOPMENT Il (3)
Selected topics in contemporary development economics.

16:220:540. EUROPEAN ECONOMIC HISTORY (3)
Origins and spread of industrialization; world war and depression;
economic integration, and European union.



16:220:541. AMERICAN ECONOMIC HISTORY (3)

The colonial economy; economics of slavery and race; industriali-
zation; development of agriculture; banking and financial markets;
the Great Depression; the role of government, and long-term
economic growth.

16:220:545. UNCERTAINTY AND IMPERFECT INFORMATION (3)

Blair, McLean. Prerequisite: 16:220:501.
Theory of choice under risk and uncertainty, risk aversion, stochastic
dominance. Selected applications include contingent claims, rational
expectations, screening, search, adverse selection, moral hazard,
agency, common knowledge, and games of incomplete information.

16:220:546. ToPICS IN GAME THEORY (3)
Introduction to topics in noncooperative and cooperative game
theory that are of relevance to economic problems.

16:220:547. THEORY OF SOCIAL CHOICE AND VOTING (3)
Selected problems in the design and economic analysis of voting
systems. Emphasis on the role of voting institutions in various
applied contexts in micro- and macroeconomics.

16:220:548. ADVANCED TOPICS IN MICROECONOMICS (3)
Topics chosen by instructor may include theory of optimal control,
general equilibrium, natural resources, incomplete markets.

16:220:549. EXPERIMENTAL ECONOMICS (3)

Introduction to analysis by experimental methods of selected prob-
lems in economic theory, focusing on theory of individual choice
under uncertainty and game theory, as well as bargaining theory,
industrial organization, social choice theory, and financial markets.

16:220:602. SEMINAR IN ECONOMETRICS (3)

Statistical inference in econometrics from Bayesian and non-Bayesian
points of view. Special topics may include inference on structural
shifts, model selection, Kalman-filter models, and qualitative
choice models.

16:220:603. SEMINAR IN MONETARY THEORY (3)

16:220:604. SEMINAR IN PUBLIC ECONOMICS (3)
Advanced topics with emphasis on the main current controversies
in the field.

16:220:605. SEMINAR IN LABOR AND HUMAN RESOURCES (3)
Special topics. Topics have included economics of transfer
programs, economics of health, economics of fertility.

16:220:606. SEMINAR IN INTERNATIONAL ECONOMICS (3)
16:220:607. SEMINAR IN ECONOMICS OF LATIN AMERICA (3)

16:220:608. SEMINAR IN ECONOMIC SYSTEMS (3)
Analysis of selected topics relating to the comparison of planned
and market economic systems and related issues of transition.

16:220:609. SEMINAR IN ECONOMIC DEVELOPMENT (3)
Advanced topics in development economics emphasizing skills
of modeling and estimation.

16:220:610. SEMINAR IN MICROECONOMICS (3)
Papers by students, faculty, and visiting scholars on topics
selected by the seminar participants.

16:220:612. SEMINAR IN MACROECONOMICS (3)

Topics and controversies at the frontier of macroeconomics.
Emphasis on development of analytical skills and use of empirical
and theoretical tools.

16:220:613. SEMINAR IN APPLIED ECONOMETRICS (3)
Applied work in macroeconometrics and microeconometrics;
use of data and standard statistical packages.

16:220:614. SEMINAR IN ECONOMIC HISTORY (3)
Selected topics in recent research in economic history.

16:220:620. INDIVIDUAL STUDIES IN ECONOMICS (3)

16:220:701,702. RESEARCH IN ECONOMICS (BA,BA)

EDUCATION 300

Degree Program Offered: Doctor of Philosophy
Director of Graduate Program: Professor Richard DeL.isi, 10 Seminary
Place, College Avenue Campus (732/932-7496, ext. 104)

Members of the Graduate Faculty

StevenBarnett, Professor of Educational Theory, Policy,and Administration, GSE;
Ph.D.,Michigan
Economicsofeducation;educational policy;evaluation

Harold Beder, Professor of Educational Theory, Policy,and Administration, GSE;
Ed.D.,Columbia
Adultliteracy policy; adulteducation

Sarane Boocock, Professor of Educational Theory, Policy,and Administration,
GSE;Ph.D.,JohnsHopkins
Saciology of education; sociology of children; cross-cultural analysisof child care
andearlychildhoodeducation

Gregory Camilli, Professor of Educational Psychology, GSE; Ph.D., Colorado
Statisticsand measurement

J.J.Chambliss, Professor of Educational Theory, Policy,and Administration, GSE;
Ph.D., lllinois
History of philosophy ofeducation

Clark Chinn, Assistant Professor of Educational Psychology, GSE; Ph.D.,
Illinois (Champaign)
Educational psychology

Amy Cohen, Professor of Mathematics, FAS-NB; Ph.D., California (Berkeley)
Mathematics

Richard DeLisi, Professor of Educational Psychology, GSE; Ph.D., Catholic
Developmental psychology

Judith Diamondstone, Assistant Professor of Learningand Teaching, GSE;
Ed.D.,Harvard
Literacy (discourse practices)

BariErlichson, Assistant Professor of Public Policy, EJBSPPP; Ph.D., Stanford
Americangovernment;education policy

EugeniaEtkina, Assistant Professor of Learningand Teaching, GSE; Ph.D.,
Moscow State Pedagogical
Mathematicsandscienceeducation

RichardFalk, Professor of Mathematics, FAS-NB; Ph.D., Cornell
Applied mathematics; numerical analysis

William Firestone, Professor of Educational Theory, Policy,and Administration,
GSE;Ph.D.,Chicago
Educational policy; policy implementation; math standardsimplementation

William Garner, Associate Professor of Educational Theory, Policy,and
Administration, GSE; Ed.D.,PennsylvaniaState
Educationadministration; finance policy

Martin Gliserman, Associate Professor of English, FAS-NB; Ph.D., Indiana
Psychoanalysis/literature (narrative)

Susan Golbeck, Associate Professor of Educational Psychology, GSE; Ph.D.,
Pennsylvania State
Cognitive development

Gerald Goldin, Professor of Learning and Teaching, GSE; Ph.D., Princeton
Mathematics

Josephine Goldsmith-Phillips, Associate Professor of Educational Psychology,
GSE; Ed.D., Psy.D., Rutgers
Learning disabilities; biological bases educability

David Guston, Assistant Professor of Public Policy, EJBSPPP; Ph.D.,
Massachusetts Institute of Technology
Public policy; role of experts

Sandra Harris, Professor of Psychology, FAS-NB/GSAPP, and Dean, Graduate
School of Applied and Professional Psychology; Ph.D., New York (Buffalo)
Education of autistic children

Cindy Hmelo, Assistant Professor of Educational Psychology, GSE;
Ph.D., Vanderbilt
Cognitive and instructional strategies

Ivan Z. Holowinsky, Professor of Educational Psychology, GSE; Ed.D., Temple
Mental retardation; developmental disability

Gay lvey, Assistant Professor of Learning and Teaching, GSE; Ph.D., Georgia
Literacy education

Anthony Kelly, Associate Professor of Learning and Teaching, GSE;
Ph.D., Stanford
Instructional applications of technology
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Linda Lederman, Professor of Communications, SCILS; Ph.D., Rutgers
Communication and experiential learning; qualitative research methods

Barbara Lee, Professor of Human Resource Management, SMLR; Ph.D., Ohio State
Policy; managementindustrial relations and human resources

Michael Lewis, Professor of Psychology, UMDNJ-RWIMS; Ph.D., Pennsylvania
Developmental psychology

Catherine Lugg, Assistant Professor of Educational Theory, Policy, and
Administration, GSE; Ph.D., Pennsylvania
Education policy/politics

Carolyn Maher, Professor of Learning and Teaching, GSE; Ed.D., Rutgers
Mathematics education

Lorraine McCune, Associate Professor of Educational Psychology, GSE;
Ed.D., Rutgers
Developmental psychology

Richard Miller, Assistant Professor of English, FAS-NB; Ph.D., Pittsburgh
Pedagogy; composition theory; history of educational reform

Naftaly Minsky, Professor of Computer Science, FAS-NB; Ph.D., Hebrew
Computer science

Lesley Morrow, Professor of Learning and Teaching, GSE; Ph.D., Fordham
Literacy development

Joseph Naus, Professor of Statistics, FAS-NB; Ph.D., Harvard
Statistics and probability

Angela O’Donnell, Associate Professor of Educational Psychology, GSE; Ph.D.,
Texas Christian
Educational psychology

Douglas Penfield, Professor of Educational Psychology, GSE; Ph.D.,
California (Berkeley)
Educational statistics and measurement

Carole Pistole, Assistant Professor of Educational Psychology, GSE; Ph.D., Georgia
Adultattachment; family counseling

Wallis Reid, Associate Professor of Learning and Teaching, GSE; Ph.D., Columbia
Linguistics

Joseph Rosenstein, Professor of Mathematics, FAS-NB; Ph.D., Cornell
Mathematics education

Alan Rosenthal, Professor of Public Policy, EJBSPPP; Ph.D., Princeton
Political science

Sharon Ryan, Assistant Professor of Learning and Teaching, GSE; Ph.D., Columbia
Early childhood education

Larry Scanlon, Associate Professor of English, FAS-NB; Ph.D., Johns Hopkins
Medieval studies theory; pedagogy; humanities computing

Nobuo Shimahara, Professor of Educational Theory, Policy, and Administration,
GSE; Ed.D., Boston
Anthropology of education; ethnographic research methods; comparative education

Jeffrey Smith, Professor of Educational Psychology, GSE; Ph.D., Chicago
Measurement; research methods

Michael Smith, Associate Professor of Learning and Teaching, GSE; Ph.D., Chicago
Secondary English education

Leslie Soodak, Assistant Professor of Educational Psychology, GSE; Ph.D.,
New York
Special education; assessment; educational psychology

Dorothy Strickland, State of New Jersey Professor of Reading, GSE; Ph.D.,
New York
Literacy: reading and writing development

Saundra Tomlinson-Clarke, Associate Professor of Educational Psychology, GSE;
Ph.D., Florida State
Multicultural, psychosocial development

Barbara Turnbull, Assistant Professor of Educational Psychology, GSE; Ph.D.,
British Columbia
Evaluation and measurement

Kay Vandergrift, Professor of Library and Information Science, SCILS;
Ed.D., Columbia
Library services for children; educational media services

Carl Van Horn, Professor of Public Policy, EJBSPPP; Ph.D., Ohio State
Employment policy and public policy

Stanley Vitello, Professor of Educational Psychology, GSE; Ph.D., Columbia
Special education law and policy

Carol Weinstein, Professor of Learning and Teaching, GSE; Ed.D., Harvard
Classroom management; learning to teach

Louise Wilkinson, Professor of Educational Psychology and Dean of the Graduate
School of Education, Ed.D., Harvard
Language and social development

Robert Wilson, Professor of Mathematics, FAS-NB; Ph.D., Yale
Mathematics

Nancy Wolff, Assistant Professor of Urban Studies and Community Health,
EJBSPPP; Ph.D., lowa
Methodology; costing methods; program evaluation

JohnYoung, Associate Professor of Educational Psychology, GSE; Ph.D., Stanford
Educational statistics and measurement
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Programs

The Ph.D. in Education prepares individuals to assume faculty and
research positions in academia, government, and the private sector.
Students may choose from among these four areas of focus: Edu-
cational policy, mathematics education, literacy education, and
educational psychology.

The educational policy focus prepares scholars to assume faculty
and research positions in academic and governmental settings, as
well as within private organizations. Students conduct research on
educational policies in specific areas, the processes by which those
policies are formulated and implemented, and the intended and
unintended outcomes of educational policies.

The mathematics education focus prepares individuals to con-
duct basic research on understanding students’ thinking, grounded
in mathematics, at all age levels. Students conduct fundamental
research in the psychology of learning mathematics and problem
solving. A strong background in the study of mathematics (or sta-
tistics or computer science) is required for admission. The program
is designed to attract a select pool of students who intend to follow
an academic career, as compared with the Ed.D. program, which
prepares school leaders in mathematics education.

The literacy focus prepares scholars to discover, create, and
interpret knowledge relating to the development of students’ lit-
eracy competencies. Students investigate the range of literacies in
a global, multicultural society; the curricular choices and instruc-
tional strategies that foster learning from a variety of texts and
authoritative uses of language in a wide variety of settings; and
the history and politics of literacy education, with attention to the
effects of culture, social class, and status on the ways that language
is used, valued, and understood. The Ph.D. program is centered
on basic research, in contrast to the Ed.D., which emphasizes the
application and interpretation of new knowledge.

The educational psychology focus prepares students to conduct
research to advance psychological theory through empirical inquiry
and to apply the results for the improvement of educational prac-
tice. Scientific research is used both to advance theory, such as
explaining how people learn, teach, and differ from one another,
and to improve practice, such as determining how to improve
learning. Students are prepared to conduct research concerned
with the discovery and validation of psychological processes and
principles that have the potential to optimize human development
and learning. A strong background in research methodology is
critical to theory building and testing, and to the application of
new knowledge to practice.

The first Ph.D. students in education are to be admitted to the
program in September 2000. Only students who have demonstrated
the potential for outstanding research are selected for the program.
Among the experiences and credentials to be considered are a
baccalaureate degree in a relevant area; undergraduate cumulative
grade-point average of at least a 3.0; a cumulative graduate grade-
point average of at least a 3.5 (if applicable); strong performance
on the Graduate Record Examination Test; a personal statement
reflecting prior experience or an interest in independent scholar-
ship; three letters of recommendation from former professors or
employers; and, for foreign applicants, a TOEFL score indicative
of proficiency. Current Ed.D. students who meet the admission
criteria are eligible to apply to the Ph.D. program in education.
Additional criteria may be set by each focus track.

Students must complete at least 48 credits of course work, to
be distributed as follows: 6 credits in prethesis research in the
education concentration (policy, mathematics, literacy, educational
psychology); 6 credits in the education core (educational theory,
research, and practice); at least 12 credits in research methods,
including courses in both quantitative and qualitative method-
ologies; at least 18 credits in the education concentration; and at
least 6 credits in the appropriate cognate disciplines. An additional
24 credits of dissertation research is required. Students must
maintain a cumulative GPA of at least 3.25 in their doctoral course
work. Students may petition the faculty of the Ph.D. in Education
to transfer up to 18 graduate credits from course work taken
elsewhere toward these requirements.



Each Ph.D. student is assigned a research adviser. Students must
complete at least two research projects prior to admission to disser-
tation candidacy, and must pass a qualifying examination written
and evaluated by a faculty committee in the area of concentration.
Students are admitted to dissertation candidacy by the faculty
after they have successfully completed the above requirements.

In addition, students must provide evidence of successful teaching
experience, which is documented by a portfolio for evaluation by
the faculty.

Graduate Courses *

16:300:501. PROSEMINAR IN EDUCATIONAL THEORIES AND
PRACTICE (3)

Examines fundamental issues in education through the reading

of major theoretical texts. Explores how those issues inform

current research.

16:300:503. PROSEMINAR IN EDUCATIONAL RESEARCH (3)

Explores selected contemporary educational issues through reading
research conducted from a variety of methodological perspectives.
Explores assumptions through commentaries on the conduct of
educational research.

16:300:509. QUALITATIVE RESEARCH METHODS IN EDUCATION I:
INTRODUCTION (3)

Introduction to qualitative research techniques, examining their

potential and limitations for investigating educational questions

and issues. Topics include interviews, field notes, and observations.

16:300:511. QUANTITATIVE RESEARCH METHODS IN EDUCATION I:
INTRODUCTION (3)

Introduction to quantitative research techniques, examining their

potential and limitations for investigating educational questions

and issues. Topics include one- and two-sample tests of hypoth-

eses, analysis of variance, multiple comparison procedures,

regression, and effect size.

16:300:513. QUALITATIVE RESEARCH METHODS IN EDUCATION II:
DESIGN AND ANALYSIS (3)

Critical examination of the philosophy and techniques of qualita-

tive methods; design of studies and analysis of qualitative data.

16:300:515. QUANTITATIVE RESEARCH METHODS IN EDUCATION
II: DESIGN OF EXPERIMENTS (3)

Critical examination of sampling distributions, analysis of vari-

ance models, planned and posthoc comparisons, trend analysis,

randomized block designs, within-subject designs, and higher-

order factorials.

16:300:517. QUALITATIVE RESEARCH METHODS IN EDUCATION IlI:
EDUCATIONAL ETHNOGRAPHY (3)

Intensive survey and application of methods and strategies in

ethnography available to educational researchers; emphasis on

field work employing ethnographic data-gathering techniques

that involve participant observation and interview.

16:300:519. QUANTITATIVE RESEARCH METHODS IN EDUCATION
I1l: ANALYSIS OF NONEXPERIMENTAL DATA (3)

Techniques for analyzing data gathered in nonexperimental

studies, including matrix algebra, multiple regression, partial

and semipartial correlations, variance partitioning, dummy and

effect coding, and analysis of covariance.

16:300:600,601. PRETHESIS RESEARCH (BA,BA)
Students engage in educational research under the supervision of
faculty mentors.

16:300:701,702. RESEARCH IN EDUCATION (BA,BA)

* The Ph.D. program in education was approved during the Spring 1999
term. A complete course list was still in preparation as this catalog went to
press. For a more complete list of courses, please contact the director of the
graduate program.

EDUCATIONAL PSYCHOLOGY;
EDUCATIONAL THEORY, POLICY,
AND ADMINISTRATION; LEARNING
AND TEACHING
(See the catalog of the Graduate School
of Education for information on the Ed.M.,
Ed.D., and Ed.S. degrees.)

ELECTRICAL AND COMPUTER
ENGINEERING 332

Degree Programs Offered: Master of Science, Doctor of Philosophy
Director of Graduate Program: Professor David Daut, 134 Electrical
Engineering Building, Busch Campus (732/445-5393)
Email: daut@ece.rutgers.edu

Members of the Graduate Faculty

Grigore C.Burdea, Associate Professor of Electricaland Computer Engineering,
SE;Ph.D.,New York
Roboticcomplexsensors;assemblywith task unknowns;compliance

Michael L. Bushnell, Professor of Electrical and Computer Engineering, SE; Ph.D.,
Carnegie-Mellon
Computerengineering: computer-aided design of VLSl integrated circuits;silicon
compilers;artificial intelligence techniques

David G. Daut, Professor of Electrical and Computer Engineering, SE; Ph.D.,
Rensselaer Polytechnic Institute
Communicationsand information processing: digital communication system
designandanalysis;image codingand transmission

JamesL.Flanagan, Board of GovernorsProfessor of Electrical and Computer
Engineering, SE; Sc.D., Massachusetts Institute of Technology
Speechandimage processing; multimediasystems; parallel computing

Herbert Freeman, State of New Jersey Professor of Computer Engineering, SE;
Eng.Sc.D., Columbia
Computerengineering: digital computer systems;computer architecture;image
processingandgraphics

ZoranR. Gajic, Associate Professor of Electrical and Computer Engineering, SE;
Ph.D., Michigan State
Systemsand control

DavidJ. Goodman, Professor of Electricaland Computer Engineering, SE; Ph.D.,
Imperial College (London)
Wirelessaccesstoinformationnetworks

Joseph Yu-Ngai Hui, Professor of Electricaland Computer Engineering, SE;
Ph.D.,Massachusetts Institute of Technology
Wirelessinformationandbroadband integrated networks,communications

JohnK.-J. Li, Professor of Biomedical Engineering, SE; Ph.D., Pennsylvania
Circulatory dynamics; instrumentation; physiological control

Yicheng Lu, Associate Professor of Electricaland Computer Engineering, SE;
Ph.D.,Colorado
Metal-semiconductor contacts; thindielectricfiles; VLS| processing

Richard Mammone, Professor of Electricaland Computer Engineering, SE;
Ph.D.,CUNY
Digital signal processing: image restoration; speech recognition; medicalimaging

Thomas G. Marshall, Professor of Electricaland Computer Engineering, SE;
Ph.D.,Chalmers(Gothenburg)
Digitalsignal processing: algorithmsand specialized signal processing computers

Sigrid R. McAfee, Associate Professor of Electricaland Computer Engineering, SE;
Ph.D., Polytechnic Institute of New York
Solid-stateelectronics: deep levelsinsemiconductors; molecular beamepitaxy and
MO-CVD Gallium Arsenide, AlGaAs, and GaAsonsilicon

Peter Meer, Associate Professor of Electricaland Computer Engineering, SE;
D.Sc., Technion (Israel)
Computer vision;image processing; pattern recognition

EvangeliaMicheli-Tzanakou, Professor of Biomedical Engineering, SE;
Ph.D.,Syracuse
Visual patternrecognition;evoked potentials; image quality

Andrew T.Ogielski, Research Professor, DIMACS; Ph.D., Wroclaw
Communication networksand protocols; Internet protocols; packet radio networks;
networkmodelingand parallel simulations

SophoclesJ. Orfanidis, Associate Professor of Electrical and Computer
Engineering, SE; Ph.D., Yale
Adaptivesignal processing; spectrumestimation; neural networks
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Paul Panayotatos, Professor of Electricaland Computer Engineering, SE;
Eng.Sc.D.,Columbia
Solid state electronics: organicsemiconductor p-n heterojunctionsolar cells
NarindraN. Puri, Professor of Electricaland Computer Engineering, SE;
Ph.D.,Pennsylvania
Systemsand controls: optimal adaptive control systems
Christopher Rose, Associate Professor of Electrical and Computer Engineering, SE;
Ph.D., Massachusetts Institute of Technology
Dynamicbehavior of multi-elementnetworks: communications, neural, etc.
Peddapullaiah Sannuti, Professor of Electrical and Computer Engineering, SE;
Ph.D., lllinois
Communicationand control systems: singular perturbationanalysis of Kalman
filterwithweak measurementnoise
George K. Shoane, Professor of Biomedical Engineering, SE; Ph.D.,
California(Berkeley)
Binocularvision; vergence;accommodation model;amblyopia
DeborahE.Silver, Associate Professor of Electricaland Computer Engineering, SE;
Ph.D.,Princeton
Visualization;computer graphics; computational geometry; numerical analysis
Edwardo D. Sontag, Professor of Mathematics, FAS-NB; Ph.D., Florida
Linearand nonlinear control; neural networks; feedback design
JosephWilder, Research Professor of Electrical and Computer Engineering, SE;
Ph.D.,Pennsylvania
Image processing; patternrecognition; machine vision
Roy D. Yates, Associate Professor of Electrical and Computer Engineering, SE;
Ph.D.,Massachusetts Institute of Technology
Datanetworks; queueing;stochastic processes
JianH. Zhao, Professor of Electrical and Computer Engineering, SE; Ph.D.,
Carnegie-Mellon
Semiconductor heteroepitaxial growthand optoelectronicdevices

Associate Members of the Graduate Faculty

Michael F. Caggiano, Assistant Professor of Electrical and Computer Engineering,
SE; Ph.D., California(Los Angeles)
High performanceand microwave ICdevice packaging

Stanley M. Dunn, Professor of Biomedical Engineering, SE; Ph.D., Maryland
Computerengineering: image processing; pattern recognition; machinevision;
softwareengineering

Michael Hsiao, Assistant Professor of Electrical and Computer Engineering, SE;
Ph.D., lllinois
VLSl circuitsautomatic test pattern generation for combinational and sequential
circuits; faultsimulation; computerarchitecture

Narayan B. Mandayam, Assistant Professor of Electricaland Computer
Engineering, SE; Ph.D.,Rice
Communicationtheory;spread spectrum;wirelesssystems; multi-access protocols

Ivan Marsic, Assistant Professor of Electricaland Computer Engineering, SE;
Ph.D.,Rutgers
Distributed systemsfor collaborative/information processingand learning;image
reconstruction; machinevision

Manish Parashar, Assistant Professor of Electrical and Computer Engineering, SE;
Ph.D.,Syracuse
Paralleland distributed computing; softwareengineering

Steve Petrucelli, Professor of Biomedical Engineering, SE; Ph.D.,Rutgers
Electronics: pulsecircuits designand analysis; analytical instrumentation

Programs

The graduate program in electrical and computer engineering

has facilities for education and research in the following areas:
computer engineering, control systems, digital signal processing,
communications, and solid-state electronics. Computer engineering
involves the architecture and design of computing machines, infor-
mation processing, and software engineering. Control systems is
concerned with the design, analysis, simulation, and mathematical
modeling of systems to assure that an automatic process, e.g., robot
or spacecraft, meets and maintains certain criteria. Digital signal
processing deals with discrete-time information processing, digital
filter design, spectral analysis, and special-purpose signal proces-
sors. Electrical communications systems analysis and design is
concentrated in the areas of source and channel encoding, analog
and digital modulation methods, information theory, and telecom-
munication networks. Wireless communications and wireless infor-
mation networks focus on analysis, measurement, and simulations.
Solid state electronics encompasses the areas of microwave switch-
ing devices, semiconductor lasers, electro-optical modulation, solar
cells, integrated circuits, and characterization of semiconductor
materials and devices. This broad base of research areas provides
students with the flexibility to tailor individual programs of study.
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Students with a B.S. degree from an accredited electrical engi-
neering school may apply for direct admission to the graduate
program. Students with backgrounds in other concentrations,
such as physics, mathematics, and computer science, or in engi-
neering programs other than electrical engineering, are required
to pass certain prerequisite undergraduate courses in electrical engi-
neering. Students from electrical technology programs may be
required to take a number of undergraduate courses in addition to
the graduate program requirements. The Graduate Record Exami-
nation general test is required for admission to the program.

Masters of Science degree candidates may elect either a thesis
or nonthesis option. The thesis option consists of 24 credits of
course work, 6 credits of research in a specialized area, and a final
thesis presentation. In the nonthesis option, a candidate must
complete 30 credits of course work, pass a written comprehensive
examination, and submit a satisfactory tutorial paper. The M.S.
comprehensive examination is given twice a year.

Requirements for the M.S. degree may be satisfied for all options
in a part-time evening program designed specifically for students
employed in industry and other students whose obligations
preclude full-time study. Admission and academic standards
for part-time students are the same as for full-time students. This
arrangement makes it possible for students to combine day and
evening schedules simultaneously or at different periods in their
academic careers. Students completing the requirements for the
M.S. degree or the Ph.D. degree also are eligible for the Certificate
in Wireless Communications; see the Wireless Communications
subject heading for further information and requirements for
this certificate.

Admission into the Ph.D. program requires an M.S. degree in
electrical engineering. Applicants having an M.S. degree in a closely
related discipline may be admitted into the doctoral program
provided their preparation has no significant deficiencies. Students
are considered to be Ph.D. candidates after satisfactory completion
of the qualifying examination and presentation of their dissertation
topic. The Ph.D. qualifying examination normally consists of four
preliminary oral exams, a major oral exam, and a thesis proposal
presentation. The oral qualifying examination is generally given
twice a year. A Ph.D. candidate, in conjunction with an adviser,
is required to select a dissertation committee, submit a plan of study,
and orally present a dissertation proposal.

Minimum requirements for the Ph.D. degree include 48 credits
beyond the baccalaureate degree in courses approved by the
dissertation adviser, in addition to 24 credits of dissertation research
beyond the M.S. degree. A public defense serves as the final Ph.D.
dissertation examination. There is no foreign language requirement.
The residence requirement depends upon the area of specialization.
The Master of Philosophy degree is available to doctoral candidates.

Graduate Courses

16:332:501. (F) SYSTEM ANALYSIS (3)

Fundamental system concepts, solution of linear differential and
difference equations. Transform methods involving Fourier and
Laplace transforms, double-sided Laplace transforms, Z-transforms,
Hilbert transforms, convolution in time and frequency domain.
Complex variables and application of Residue Theorem for trans-
form inversion. Review of matrix algebra involving similarity
transformations. Cayley-Hamilton theorem; state space concepts,
controllability, observability, minimal realization.

16:332:503,504. ELECTRIC NETWORK THEORY LI (3,3)

Prerequisite: 16:332:501.
Network synthesis of driving point and transfer impedances using
Foster, Bott-Duffin, Brune, and Darlington techniques; topological
methods for analysis of active and passive networks; flow-graph
techniques; state-space formulation of general networks; computer-
aided network design.



16:332:505. (S) CONTROL SYSTEM THEORY | (3)

Prerequisite: 16:332:501.
Transform theory and transfer function concepts; Nyquist and
Bode plots. Nyquist and Hurwitz criterion of stability and design
techniques involving Hall and Nichols charts. Design of compen-
sating networks via root locus technique. State-space formulation
of control systems. Definition of stability in time domain for general
systems; methods of finding stability constraints. Discrete systems;
z-transforms; difference equations; stability criterion.

16:332:506. (F) CONTROL SYSTEM THEORY Il (3)

Prerequisite: 16:332:505.
Review of state-space techniques; transfer function matrices;
concepts of controllability, observability, and identifiability.
Identification algorithms for multivariable systems; minimal
realization of a system and its construction from experimental
data. State-space theory of digital systems. Design of a three-mode
controller via spectral factorization.

16:332:508. (S) SAMPLED DATA CONTROL SYSTEMS (3)

Prerequisite: 16:332:505.
Methods of analysis and synthesis of discrete time systems; various
transformations and semigraphical techniques applied to both digital
and digitally controlled continuous processes with deterministic
and/or random signals.

16:332:510. (S) SYNTHESIS OF OPTIMUM CONTROL SYSTEMS (3)
Prerequisites: 16:332:505,506.
Formulation of both deterministic and stochastic optimal control
problems. Various performance indices; calculus of variations;
derivation of Euler-Lagrange and Hamilton-Jacobi equations and
their connection to two-point boundary value problems, linear
regulator and the Riccati equations. Pontryagin’s maximum
principle, its application to minimum time, minimum fuel,
and bang-bang control. Numerical techniques for Hamiltonian
minimization. Bellman dynamic programming; maximum principle
and invariant imbedding.

16:332:512. (S) NONLINEAR AND ADAPTIVE CONTROL THEORY (3)
Prerequisite: 16:332:505.
Nonlinear servo systems; general nonlinearities; describing function
and other linearization methods; phase plane analysis and Poincare
theorems. Liapunov’s method of stability; Popov criterion; circle
criterion for stability. Adaptive and learning systems; identification
algorithms and observer theory; input adaptive, model reference
adaptive, and self-optimizing systems. Estimation and adaptive
algorithms via stochastic approximation. Multivariable systems
under uncertain environment.

16:332:514. (S) STATISTICAL DESIGN OF AUTOMATIC CONTROL
SYSTEMS (3)
Prerequisite: 16:332:505.
Response of linear and nonlinear systems to random inputs.
Determination of statistical character of linear and nonlinear filter
outputs. Correlation functions; performance indices for stochastic
systems; design of optimal physically realizable transfer functions.
Wiener-Hopf equations; formulation of the filtering and estimation
problems; Wiener-Kalman filter. Instabilities of Kalman filter
and appropriate modifications for stable mechanization. System
identification and modeling in presence of measurement noise.

16:332:519. ADVANCED TOPICS IN SYSTEMS ENGINEERING (3)
Prerequisite: Permission ofinstructor.
Advanced study of various aspects of automatic control systems.
Possible topics include identification, filtering, optimal and adaptive
control, learning systems, digital and sampled data implementations,
singular perturbation theory, large-scale systems, game theory,
geometric control theory, and control of large flexible structures.
Topics vary from year to year.

16:332:521. (F) DIGITAL SIGNALS AND FILTERS (3)

Corequisite: 16:332:501.
Sampling and quantization of analog signals; z-transforms; digital
filter structures and hardware realizations; digital filter design
methods; DFT and FFT methods and their application to fast
convolution and spectrum estimation; introduction to discrete-time
random signals.

16:332:525. (F) OPTIMUM SIGNAL PROCESSING (3)

Prerequisite: 16:332:521; or permission of instructor.
Block processing and adaptive signal processing techniques
for optimum filtering, linear prediction, signal modeling, and
high-resolution spectral analysis. Lattice filters for linear prediction
and Wiener filtering. Levinson and Schur algorithms and their split
versions. Fast Cholesky factorizations. Periodogram and parametric
spectrum estimation and superresolution array processing. LMS,
RLS, and lattice adaptive filters and their applications. Adaptation
algorithms for multilayer neural nets.

16:332:526. (S) ROBOTIC SYSTEMS ENGINEERING (3)

Introduction to robotics; robot kinematics and dynamics. Trajectory
planning and control. Systems with force, touch, and vision sensors.
Telemanipulation. Programming languages for industrial robots.
Robotic simulation examples.

16:332:527. (S) DIGITAL SPEECH PROCESSING (3)

Prerequisite: 16:332:521.
Acoustics of speech generation; perceptual criteria for digital rep-
resentation of audio signals; signal processing methods for speech
analysis; waveform coders; vocoders; linear prediction; differential
coders (DPCM, delta modulation); speech synthesis; automatic
speech recognition; voice-interactive information systems.

16:332:529. (S) IMAGE CODING AND PROCESSING (3)
Prerequisites: 16:332:521, 16:642:550. Recommended: 16:332:535.

Visual information, image restoration, coding for compression

and error control, motion compensation, advanced television.

16:332:533. (S) COMPUTATIONAL METHODS FOR SIGNAL
RECOVERY (3)
Prerequisites: 16:332:521,541.
Linear shift varying systems; discrete constrained estimation
techniques; applications in image restoration; image recon-
struction; spectral estimation and channel equalization using
decision feedback.

16:332:535. (F) MULTIRESOLUTION SIGNAL PROCESSING
ALGORITHMS (3)
Prerequisite: 16:332:521 or permission of instructor. Corequisite: 16:642:550.
Algebraic models and algorithms, sampling lattices, multiresolution
transforms, filters, rate conversion, deconvolution and projection.

16:332:539. ADVANCED TOPICS IN DIGITAL SIGNAL
PROCESSING (3)
Prerequisite: Permission ofinstructor.
Emphasis on current research areas. Advanced treatment
of such topics as digital filter design, digital filtering of random
signals, discrete spectral analysis methods, and digital signal
processor architectures.

16:332:541. (F) STOCHASTIC SIGNALS AND SYSTEMS (3)
Corequisite: 16:332:501.

Axioms of probability; conditional probability and independence;

random variables and functions thereof; mathematical expectation;

characteristic functions; conditional expectation; Gaussian random

vectors; mean square estimation; convergence of a sequence

of random variables; laws of large numbers and Central Limit

Theorem; stochastic processes, stationarity, autocorrelation, and

power spectral density; linear systems with stochastic inputs;

linear estimation; independent increment, Markov, Wiener,

and Poisson processes.
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16:332:542. (S) INFORMATION THEORY AND CODING (3)
Prerequisite: 16:332:541.
Noiseless channels and channel capacity; entropy, mutual informa-
tion, Kullback-Leibler distance, and other measures of information;
typical sequences, asymptotic equipartition theorem; prefix codes,
block codes, data compression, optimal codes, Huffman, Shannon-
Fano-Elias, arithmetic coding; memoryless channel capacity, coding
theorem and converse; Hamming, BCH, cyclic codes; Gaussian
channels and capacity; coding for channels with input constraint;
introduction to source coding with a fidelity criterion.

16:332:543. (F) COMMUNICATION NETWORKS | (3)

Prerequisite: 14:332:349 orequivalent.
Introduction to telephony and integrated networks. Multiplexing
schematics. Circuit and packet switching networks. Telephone
switches and fast packet switches. Teletraffic characterization.
Delay and blocking analysis. Queuing network analysis.

16:332:544. (S) COMMUNICATION NETWORKS Il (3)

Prerequisite: 16:332:543.
Network and protocol architectures. Layered connection manage-
ment, including network design, path dimensioning, dynamic
routing, flow control, and random access algorithms. Protocols
for error control, signaling, addressing, fault management, and
security control.

16:332:545. (S) COMMUNICATION THEORY (3)

Prerequisite: 16:332:541.
Orthonormal expansions, effect of additive noise in electrical
communications, vector channels, waveform channels, matched
filters, band width, and dimensionality. Optimum receiver struc-
tures, probability of error, bit and block signaling, introduction
to coding techniques.

16:332:547. (F) DIGITAL COMMUNICATIONS | (3)

Prerequisite: 16:332:545.
The functional characterization of digital signals and transmission
facilities, band-limited and time-limited signals, modulation and
demodulation techniques for digital signals, error probability,
intersymbol interference and its effects, equalization and optimiza-
tion of baseband binary and M-ary signaling schemes. Application
to satellite and space communication systems emphasized.

16:332:548. (S) DIGITAL COMMUNICATIONS Il (3)
Prerequisite: 16:332:547. Corequisite: 16:332:542.

Continuation of 16:332:547. Application of information-theoretic

principles to communication system analysis and design. Source

and channel coding considerations, rudiments of rate-distortion

theory. Probabilistic error control coding impact on system

performance. Introduction to various channel models of practical

interest, spread spectrum communication fundamentals. Current

practices in modern digital communication system design

and operation.

16:332:549. (S) DETECTION AND ESTIMATION THEORY (3)
Prerequisite: 16:332:541.
Statistical decision theory, hypothesis testing, detection of known
signals and signals with unknown parameters in noise, receiver
performance and error probability, applications to radar and
communications. Statistical estimation theory, performance
measures and bounds, efficient estimators. Estimation of unknown
signal parameters, optimum demodulation, applications. Linear
estimation, Wiener filtering, Kalman filtering.

16:332:551. (S) FADING COMMUNICATION CHANNELS (3)
Prerequisite: 16:332:548.

The characterization and modeling of fading and/or dispersive
channels, analog and digital communication system performance,
diversity reception, optimum demodulators for channel memory
effects. Applications include troposcatter, HF, atmospheric scatter-
ing, and optical channels. Emphasis on analysis of space commu-
nication and optical communication system performance.
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16:332:555. (F) MICROWAVE CIRCUITS: DESIGN AND
ENGINEERING (3)
Prerequisite: 16:332:580 orequivalent.
Overview of modern microwave engineering including transmission
line, network analysis, integrated circuits, diodes, amplifier and
oscillator design.

16:332:556. (S) MICROWAVE SYSTEMS (3)

Prerequisite: 16:332:580 or equivalent.
Microwave subsystems including front-end and transmitter com-
ponents, antennas, radar, terrestrial communications, and satellites.

16:332:559. ADVANCED TOPICS IN COMMUNICATIONS
ENGINEERING (3)
Prerequisite: Permission ofinstructor.
Topics such as source and channel coding, modern modulation tech-
niques, telecommunication networks, and information processing.

16:332:560. (F) COMPUTER GRAPHICS (3)

Computer display systems, algorithms, and languages for inter-
active graphics. Vector, curve, and surface generation algorithms.
Hidden-line and hidden-surface elimination. Free-form curve and
surface modeling. High-realism image rendering.

16:332:561. (F) MACHINE VISION (3)

Prerequisite: 16:332:501.
Image processing and pattern recognition. Principles of image
understanding. Image formation, boundary detection, region
growing, texture, and characterization of shape. Shape from
monocular cues, stereo, and motion. Representation and recognition
of 3-D structure.

16:332:562. (S) VISUALIZATION AND ADVANCED COMPUTER
GRAPHICS (3)
Prerequisite: 16:332:560.
Advanced visualization techniques, including volume representation,
volume rendering, ray tracing, composition, surface representation,
advanced data structures. User interface design, parallel and
object-oriented graphic techniques, advanced modeling techniques.

16:332:563. (F) COMPUTER ARCHITECTURE | (3)

Fundamentals of computer architecture using quantitative and
qualitative principles. Instruction set design with examples and
measurements of use, basic processor implementation: hardwired
logic and microcode, pipelining; hazards and dynamic scheduling,
vector processors, memory hierarchy; caching, main memory

and virtual memory, input/output, and introduction to parallel
processors; SIMD and MIMD organizations.

16:332:564. (S) COMPUTER ARCHITECTURE Il (3)

Prerequisite: 16:332:563.
Advanced hardware and software issues in mainstream computer
architecture design and evaluation. Register architecture and
design, instruction sequencing and fetching, cross-branch fetching,
advanced software pipelining, acyclic scheduling, execution effi-
ciency, predication analysis, speculative execution, memory access
ordering, prefetch and preloading, cache efficiency, low-power
architecture, and issues in multiprocessors.

16:332:565. (F) NEUROCOMPUTER SYSTEM DESIGN (3)
Prerequisite: 16:332:563.

Principles of neural-based computers, data acquisition, hardware

architectures for multilayer, tree, and competitive learning neural

networks, applications in speech recognition, machine vision,

target identification, and robotics.

16:332:566. (S) PARALLEL AND DISTRIBUTED COMPUTING (3)
Prerequisites: 16:332:563,564.

Supercomputer architectures; pipelined and vector processors;

parallel processors; structures and algorithms for vector and

parallel computers; shared and distributed memory architectures;

data flow architectures; application-oriented architectures.



16:332:567. (F) SOFTWARE ENGINEERING | (3)

Overview of software development process. Formal techniques

for requirements analysis, system specification, and system testing.
Distributed systems, system security, and system reliability.
Software models and metrics. Case studies.

16:332:568. (S) SOFTWARE ENGINEERING Il (3)

Prerequisite: 16:332:567.
Program development and software design methodologies.
Abstract data types, information hiding, program documentation.
Program testing and reusability. Axiomatic and functional models.
Case studies.

16:332:569. (F) DATABASE SYSTEM ENGINEERING (3)

Relational data model, relational database management system,
relational query languages, parallel database systems, database
computers, and distributed database systems.

16:332:570. (S) RoBUST COMPUTER VISION (3)

Prerequisite: 16:332:561.
A toolbox of advanced methods for computer vision, using
robust estimation, clustering, probabilistic techniques, invariance.
Applications include feature extraction, image segmentation,
object recognition, and 3-D recovery.

16:332:571. (S) VIRTUAL REALITY TECHNOLOGY (3)
Prerequisite: 16:332:560.

Introduction to virtual reality. Input/output tools. Computing

architecture. Modeling. Virtual reality programming. Human

factors. Applications. Future systems.

16:332:574. (F) COMPUTER-AIDED DIGITAL VLSI DESIGN (3)
Advanced computer-aided digital VLSI chip design, CMOS
technology, domino logic, precharged busses, case studies

of chips, floor planning, layout synthesis, routing, compaction
circuit extraction, multilevel circuit simulation, circuit modeling,
fabrication processes and other computer-aided design tools.

16:332:575. (S) VLSI ARRAY PROCESSORS (3)

Prerequisite: 16:332:574.
VLSI technology and algorithms; systolic and wavefront array
architecture; bit-serial pipelined architecture; DSP architecture;
transputer; interconnection networks; wafer-scale integration;
neural networks.

16:332:576. (S) TESTING OF ULTRA LARGE SCALE CIRCUITS (3)
Prerequisite: 16:332:563.

Algorithms for test-pattern generation for combinational, sequential,

and CMOS circuits. Design of circuits for easy testability. Design

of built-in self-testing circuits.

16:332:579. ADVANCED TOPICS IN COMPUTER ENGINEERING (3)
Prerequisite: Permission ofinstructor.

In-depth study of topics pertaining to computer engineering,

such as microprocessor system design; fault-tolerant computing;

real-time system design. Subject areas vary from year to year.

16:332:580. (F) ELECTRIC WAVES AND RADIATION (3)
Prerequisite: Elementary electromagnetics.

Static boundary value problems, dielectrics, wave equations,

propagation in lossless and lossy media, boundary problems,

waveguides and resonators, radiation fields, antenna patterns

and parameters, arrays, transmit-receive systems, antenna types.

16:332:581. (F) INTRODUCTION TO SOLID-STATE ELECTRONICS (3)
Introduction to quantum mechanics; WKB method; perturbation
theory; hydrogen atom; identical particles; chemical bonding;
crystal structures; statistical mechanics; free-electron model;
quantum theory of electrons in periodic lattices.

16:332:583. (F) SEMICONDUCTOR DEVICES | (3)

Charge transport, diffusion and drift current, injection, lifetime,
recombination, and generation processes, p-n junction devices,
transient behavior, FET’s, |-V, and frequency characteristics,
MOS devices C-V, C-f, and I-V characteristics, operation

of bipolar transistors.

16:332:584. (S) SEMICONDUCTOR DEVICES Il (3)

Prerequisite: 16:332:583.
Review of microwave devices, O- and M-type devices, microwave
diodes, Gunn, IMPATT, TRAPATT, etc., scattering parameters and
microwave amplifiers, heterostructures and I11-V compound-based
BJTs and FETSs.

16:332:587. (F) TRANSISTOR CIRCUIT DESIGN (3)

Design of discrete transistor circuits; amplifiers for L.F., H.F.,
tuned, and power applications biasing; computer-aided design;
noise; switching applications; operational amplifiers; linear circuits.

16:332:588. (S) INTEGRATED TRANSISTOR CIRCUIT DESIGN (3)
Prerequisite: 16:332:587.

Design of digital integrated circuits based on NMOS, CMOS, bipolar,

BiCMOS and GaAs FETSs; fabrication and modeling; analysis of satu-

rating and nonsaturating digital circuits, sequential logic circuits,

semiconductor memories, gate arrays, PLA and GaAs LSI circuits.

16:332:590. (S) INTEGRATED CIRCUITS (3)

Prerequisite: 16:332:583.
Basic processing of IC’s, diffusion, and ion implantation; isolation
methods; integrated resistors and inductors; junction capacitors;
diodes, FET, MOS and bipolar transistors; thermal effects and basic
linear integrated circuits.

16:332:591. (F) OPTOELECTRONICS | (3)

Prerequisites: 16:332:580,and 581 or 583.
Principles of laser action, efficiency, CW and pulse operation, mode
locking, output coupling, equivalent circuits, gaseous and molecular
lasers, solid-state lasers, single and double heterojunction lasers,
different geometrics, fabrication, degradation, and application
to holography, communication, medicine, and fusion.

16:332:592. (S) OPTOELECTRONICS Il (3)

Prerequisite: 16:332:591.
Photodetectors including avalanche, Schottky, p-i-n, and multi-
element detectors; display devices including semiconductor,
liquid crystals, electrochromics, electroluminescent panels;
optoisolaters; fiber optics communication and optoelectronics
in information systems.

16:332:594. (F) SOLAR CELLS (3)

Prerequisite: 16:332:583 orequivalent.
Photovoltaic material and devices, efficiency criteria, Schottky
barrier, p-n diode, heterojunction and MOS devices, processing
technology, concentrator systems, power system designs,
and storage.

16:332:596. (S) SEMICONDUCTOR SURFACES (3)

Surface composition and structure of semiconductor, ultra-high
vacuum technology, Auger electron spectroscopy, low-energy
electron diffraction, photoemission spectroscopy, secondary ion
mass-spectroscopy.

16:332:597. (S) MATERIAL ASPECTS OF SEMICONDUCTORS (3)
Prerequisite: 16:332:581.

Preparation of elemental and compound semiconductors. Bulk

crystal growth techniques. Epitaxial growth techniques. Impurities

and defects and their incorporation. Characterization techniques

to study the structural, electrical, and optical properties.

16:332:599. ADVANCED TOPICS IN SOLID-STATE ELECTRONICS (3)
Prerequisite: Permission ofinstructor.

Topics vary and include semiconductor materials, surfaces, and

devices; optoelectronic devices; sensors; photovoltaics; fiber optics;

and analog/digital circuit design.
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16:332:601,602. SPECIAL PROBLEMS (BA,BA)
Prerequisite: Permission ofinstructor.
Investigation in selected areas of electrical engineering.

16:332:618. SEMINAR IN SYSTEMS ENGINEERING (1)
Presentation involving current research given by advanced
students and invited speakers. Term papers required.

16:332:638. SEMINAR IN DIGITAL SIGNAL PROCESSING (1)
Presentation involving current research given by advanced
students and invited speakers. Term papers required.

16:332:658. SEMINAR IN COMMUNICATIONS ENGINEERING (1)
Presentation involving current research given by advanced
students and invited speakers. Term papers required.

16:332:678. SEMINAR IN COMPUTER ENGINEERING (1)
Presentation involving current research given by advanced
students and invited speakers. Term papers required.

16:332:698. SEMINAR IN SOLID-STATE ELECTRONICS (1)
Presentation involving current research given by advanced
students and invited speakers. Term papers required.

16:332:701,702. RESEARCH IN ELECTRICAL ENGINEERING (3,3)

ENGLISH, LITERATURES IN
(English 350, American Literature 352)

Degree Programs Offered: Master of Arts, Doctor of Philosophy
Director of Graduate Program: Professor Carol Smith,
Murray Hall, College Avenue Campus (732/932-7674)

Members of the Graduate Faculty

Derek Attridge, Distinguished Visiting Professor of English, FAS-NB;
Ph.D.,Cambridge
Literary theory; modernism; poetics

Louise K. Barnett, Professor of English, FAS-NB; Ph.D., Bryn Mawr
Nineteenth- and twentieth-century American novel; nineteenth-century American
culture;women’sstudies

Emily Bartels, Associate Professor of English, FAS-NB; Ph.D., Harvard
Renaissance dramaticliterature; colonialistdiscourse

John H.Belton, Professor of English, FAS-NB; Ph.D., Harvard
Cinemastudies; cultural studies

Wesley C. Brown, Professor of English, FAS-NB; M.A., CUNY
Nineteenth-and twentieth-century American literature; moderndrama

AbenaP.A.Busia, Associate Professor of English, FAS-NB; D.Phil., Oxford
African-Americanand African diasporaliterature

Elaine Chang, Assistant Professor of English, FAS-NB; Ph.D., Stanford
Twentieth-century Anglophone novel; postcolonial studies; women’sstudies

Maurice Charney, Professor of English, FAS-NB; Ph.D., Princeton
Renaissance drama;comedy

Christine Chism, Assistant Professor of English, FAS-NB; Ph.D., Duke
Medieval literature, medieval drama, women’sstudies, cultural
studies, historiography

Ed Cohen, Associate Professor of English, FAS-NB; Ph.D., Stanford
Literaryandsocial theory; gay and gender studies; late Victorian culture

AnnBaynes Coiro, Associate Professor of English, FAS-NB; Ph.D., Maryland
Renaissance and seventeenth-century literature; women’sstudies

Anne Cotterill, Assistant Professor of English, FAS-NB; Ph.D., Washington
Early modernEnglish literature; Renaissance womenwriters; poetics

Susan Crane, Professor of English, FAS-NB; Ph.D., California (Berkeley)
Medievalstudies; cultural studies; women’sstudies

Alice C.Crozier, Associate Professor of English, FAS-NB; Ph.D., Harvard
Americanliterature

Harriet A. Davidson, Associate Professor of English, FAS-NB; Ph.D., Vanderbilt
Modernand contemporary poetry;critical theory

Marianne DeKoven, Professor of English, FAS-NB; Ph.D., Stanford
Modernism;women’sstudies

Elin Diamond, Professor of English, FAS-NB; Ph.D., California (Davis)
Dramaand dramatictheory; feministand literary theory

William C. Dowling, Professor of English, FAS-NB; Ph.D., Harvard
Eighteenth-century literature; colonial-Americanliteratureand literature of the
early American republic;critical theory

BrentEdwards, Assistant Professor of English, FAS-NB; Ph.D., Columbia
African-American literature; Francophone literature; twentieth-century poetry
ofthe Americas; musicand literature; cultural studies
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KatherineEllis, Associate Professor of English, FAS-NB; Ph.D., Columbia
Women’sstudies; eighteenth-centuryfiction

Sandy Flitterman-Lewis, Associate Professor of English, FAS-NB; Ph.D.,
California(Berkeley)
Cinemastudies; feministcritical analysis

William H. Galperin, Professor of English, FAS-NB; Ph.D., Brown
Romanticliterature; literary theory; mediastudies

Donald Gibson, Professor of English, FAS-NB; Ph.D., Brown
Americanand African-American literature

James Guetti, Professor of English, FAS-NB; Ph.D., Cornell
American literature; language, philosophy, and literary theory

Daniel Harris, Professor of English, FAS-NB; Ph.D., Yale
Victorianand modernliterature; Jewishstudies

Marjorie Howes, Associate Professor of English, FAS-NB; Ph.D., Princeton
Anglo-Irishand modernBritish literature; critical theory

Marcialan, Associate Professor of English, FAS-NB; Ph.D., Virginia
ModernBritishand American literatures; critical theory; the novel

VirginiaJackson, Assistant Professor of English, FAS-NB; Ph.D., Princeton
Theoryand history of lyric; nineteenth-century American poetry and culture;
history ofliterary criticism; feminist theory

Myralehlen, Board of Governors Professor of Literatureand Culture, FAS-NB;
Ph.D.,California(Berkeley)
American literature; feministcriticism; cultural history

SamiraKawash, Assistant Professor of English, FAS-NB; Ph.D., Duke
Nineteenth-and twentieth-century minority and African-American literature;
literary and cultural theory; race and ethnicity

George Kearns, Professor of English, FAS-NB; Ph.D., Boston
Modernism

Stacey Klein, Assistant Professor of English, FAS-NB; Ph.D., Ohio State
OldEnglishand medieval studies; gender and sexuality

Richard Koszarski, Assistant Professor of English, FAS-NB; Ph.D., New York
Cinemastudies

Jonathan Brody Kramnick, Assistant Professor of English, FAS-NB; Ph.D.,
JohnsHopkins
Renaissance and eighteenth-century literatureand culture; history of criticism;
Marxistand post-Marxist cultural theory

Daphne Lamothe, Assistant Professor of English, FAS-NB; Ph.D.,
California(Berkeley)
African-Americanfiction; Black Atlantic culture and theories of migration;
ethnography; folkculture

Ronald Levao, Associate Professor of English, FAS-NB; Ph.D.,
California(Berkeley)
English Renaissance literatureand intellectual history

George Levine, Kenneth Burke Professor of English, FAS-NB/CCACC;
Ph.D.,Minnesota
Victorian literature; literatureand science

Bridget GellertLyons, Professor of English, FAS-NB;Ph.D., Columbia
Renaissanceliterature

Marc K. Manganaro, Associate Professor of English, FAS-NB; Ph.D.,
North Carolina(Chapel Hill)
Modernliterature/literary theory and anthropology; folkloreand myth

John A.McClure, Professor of English, FAS-NB; Ph.D., Stanford
Contemporary Americanfiction;colonial and postcolonial discourse

Meredith L. McGill, Assistant Professor of English, FAS-NB; Ph.D.,
JohnsHopkins
Nineteenth-century American literature, the history of the book, American poetry

Michael McKeon, Board of Governors Professor of English, FAS-NB;
Ph.D.,Columbia
Seventeenth-andeighteenth-century literature

Jacqueline T. Miller, Associate Professor of English, FAS-NB; Ph.D.,
JohnsHopkins
Renaissanceliterature

Richard Miller, Associate Professor of English, FAS-NB; Ph.D., Pittsburgh
Composition; pedagogy; cultural studies

AliciaOstriker, Professor of English, FAS-NB; Ph.D., Wisconsin
Romantic, modern,and contemporary poetry; women’sstudies

Barry V. Qualls, Professor of English, FAS-NB; Ph.D., Northwestern
Victorian literature

Bruce Robbins, Professor of English, FAS-NB; Ph.D., Harvard
Literary theory; Marxism; cultural studies

Larry Scanlon, Associate Professor of English, FAS-NB; Ph.D.,Johns Hopkins
Medievalstudies; cultural studies; literary theory

Carol H. Smith, Professor of English, FAS-NB; Ph.D., Michigan
Modernliterature; women’sstudies

KurtSpellmeyer, Associate Professor of English, FAS-NB; Ph.D., Washington
Compositionand rhetoric; seventeenth-century literature

PatriciaL. Tobin, Associate Professor of English, FAS-NB; Ph.D., Pittsburgh
Thenovel;critical theory

William Vesterman, Associate Professor of English, FAS-NB; Ph.D., Rutgers
Eighteenth-centuryand Americanliterature

CherylWall, Professor of English, FAS-NB; Ph.D., Harvard
Americanand African-American literature; women’sstudies

William Walling, Professor of English, FAS-NB; Ph.D., New York
Englishromantics



Michael D. Warner, Professor of English, FAS-NB; Ph.D.,Johns Hopkins
Colonialand nineteenth-century American literature; queer theory; social theory

Andrew Welsh, Associate Professor of English, FAS-NB; Ph.D., Pittsburgh
OldEnglishand medieval studies; poetry

CarolynS. Williams, Associate Professor of English, FAS-NB; Ph.D., Virginia
Victorian literature; women’sstudies; cultural studies

Associate Member of the Graduate Faculty

RobertBarton, Associate Professor of English, FAS-NB; Ph.D., Stanford
Medievalstudies

Programs

The M.A. and Ph.D. programs are open to students with outstanding
academic records and other evidence of critical and scholarly talents.
Applicationsfor Septemberadmissiontothe NewBrunswick programs
mustbe completed by January 20. Students who have already earned
an M.A. degree at another institution are welcome to apply for
admission to the Ph.D. program.

The principal aim of the master’s program is to ensure that
students have a historically, culturally, and intellectually broad
foundation in literary studies as a basis for more concentrated work
in the Ph.D. program. Because the two programs are integrally
related, only students intending to proceed to the doctoral program
are eligible for admission to the master’s program. For students
continuing on to the Ph.D., attainment of the M.A. degree comes
with the completion of 30 credits of graduate study and the foreign
language requirement. For the minority of students who do not
proceed to the doctoral program, the M.A. degree is attained
by successfully completing 30 credits including the distribution
requirements, 16:350:517 Critical Reading, the foreign language
requirement, and a written master’s examination.

Eight 3-credit courses are required specifically for the M.A.
degree, in addition to two 1.5-credit courses (16:350:517 Critical
Reading and 16:350:518 Introduction to Advanced Research) and
the expository writing requirement (16:352:552 Teaching Writing:
Theory and Practice). Six of the eight courses must be taken to sat-
isfy the M.A. distribution requirements. The remaining two courses
are electives. The distribution requirements fall into three general
types. First, students must choose at least one course in four of the
following five categories: (1) medieval studies, (2) Renaissance
studies, (3) Restoration and Enlightenment studies (British) or Puri-
tan and colonial studies (American), (4) nineteenth-century studies,
and (5) twentieth-century studies. Second, students must choose
at least one course in theory, defined for these purposes as courses
whose central study is of texts in literary and critical theory and
philosophy rather than of literary texts. Third, students must
choose at least one course whose central study is of a significant
body of literature traditionally neglected in academic curricula.
This category would include courses in African-American/African
diaspora literature, writing by women, ethnic studies, gay and
lesbian writing, popular culture, and working-class literature. In
addition, all students are required to take, among their courses at
the M.A. level, at least one course in American literature. In all
cases, students’ selections of courses are made in close consultation
with their advisers.

The Ph.D. requires 48 credits of course work (at least fourteen
courses) including the course work done for the M.A. degree
and 6 credits of supervised reading and study in preparation for
the qualifying examination. The normal full-time course load is
three courses per term. Part-time study also is permitted. Three
specific courses are required. All students are required to take
16:352:552 Teaching Writing: Theory and Practice for credit if they
intend to teach at any stage of their tenure in the graduate program
or as an audit if they do not teach. In addition, all students are
required to take two 1.5-credit courses that together equal one full
course of the required fourteen: 16:350:517 Critical Reading in their
first term of graduate work and 16:350:518 Introduction to Advanced
Research, which may be taken as early as their second or as late as
their sixth term of study. Each 1.5-credit course may be taken on
top of the normal three-course per term course load.

Graduate courses in the 500 series are designed to treat subjects
that are important to graduate English literary studies, in a way
that makes the material accessible to sophisticated students who may

have had no college experience of it. The 600-level concentration
seminars allow more advanced and concentrated work in more
particularized areas of study.

The foreign language requirement for either the M.A. or Ph.D.
degree is formulated so as to emphasize the relationship between
the knowledge of foreign languages and the study of literature.
Students are asked to apply to take a written exam on a language of
their choice (subject to approval by the Graduate Foreign Language
Committee). As far as possible, students should choose a language
they anticipate will be relevant to their eventual areas of concentra-
tion. Students will be urged to take the exam as soon as possible,
but in any case before the conclusion of their course work.

The Ph.D. qualifying examination consists of two hours of oral
questioning in four concentration categories: (1) a chronological
period or periods, (2) a form or discursive tradition, (3) a method-
ological procedure(s) or theoretical framework(s), (4) an author or
authors. A central purpose of the exam, that it provide an occasion
for specialized and concentrated study, is served by the coextensive
or overlapping nature of the four chosen concentration categories.
However, the exam also aims to test the student’s knowledge of the
broader terrain of the four categories (the other productions of the
period(s) and author(s), the larger history of the form or discourse,
the wider implications and applications of the method or theory).
Within three months of the Ph.D. qualifying exam, the student
submits a dissertation prospectus to the prospective dissertation
director. Once students fulfill the language and course requirements,
pass the qualifying examination, and submit a dissertation proposal
approved by the students’ dissertation committee, which consists
of three members of the program’s faculty and one outside reader,
they are admitted to candidacy for the Ph.D. degree. After the
completed dissertation has been approved by the dissertation
committee for submission to defense, the student participates in
a one- to two-hour defense with the committee.

All applicants are strongly urged to contact the Graduate Program
in Literatures in English for further information, including infor-
mation about financial assistance and fuller details of the program
structure (giveninthebooklet The Graduate Programin Literaturesin
English), by calling or writing to the Graduate Program in Literatures
in English, Rutgers, The State University of New Jersey, 510 George
Street, New Brunswick, NJ 08901-1167 (732/932-7674).

Graduate Courses (350)

16:350:501,502. INDIVIDUAL STUDIES IN BRITISH AND AMERICAN
LITERATURE (3,3)

An independent study course in directed readings available only

by special arrangement.

16:350:507. STUDIES IN FICTION (3)
Types of narrative—the tale, legend, romance, epic—and their
relation to the novel.

16:350:508. CRITICAL THEORY (3)
Study of twentieth-century