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Chemistry is the study of the nanoworld, the world 

of atoms and molecules spanning dimensions 

from one to several thousand angstroms. Chemists 

study the architecture of this miniature universe, 

explore the changes which occur, unravel the 

principles which govern these chemical changes, 

and devise ways to create entirely new compounds 

and materials. Past triumphs of chemistry include 

the synthesis of pharmaceuticals and agricultural 

products, while current challenges include chemi-

cal memory, solar cells, superconductors, and the 

solution of numerous important problems relating 

to health and the environment.

The Department of Chemistry offers the 

Bachelor of Science, Doctor of Philosophy, and 

Doctor of Science degrees. The department’s pro-

gram of teaching and research spans the breadth of 

chemistry. General areas covered include biological 

chemistry, inorganic chemistry, organic chemistry, 

and physical chemistry. Some of the research 

activities of the department are carried out in 

association with the work of various interdisciplin-

ary laboratories and centers such as the Center for 

Materials Science and Engineering, the Harvard-

MIT Division of Health Sciences and Technology, 

the Francis Bitter National Magnet Laboratory, the 

Lincoln Laboratory, the Research Laboratory of 

Electronics, and the Spectroscopy Laboratory.

The undergraduate program aims to provide 

rigorous education in the fundamental areas 

of chemical knowledge and experimentation. 

Undergraduate students are encouraged to 

involve themselves in the Undergraduate Research 

Opportunities Program and to take graduate-level 

chemistry classes as well as subjects in other 

departments at the Institute, Harvard, or Wellesley. 

A Certification in Biochemistry by the American 

Chemical Society can be received with a bachelor’s 

degree for students interested in concentrating in 

this area.

The Department of Chemistry graduate program 

admits applicants for the Doctor of Philosophy and 

the Doctor of Science degrees. In addition to formal 

coursework, each student undertakes a research 

problem that forms the core of graduate work. 

Graduate and postgraduate level research is often 

carried out in collaboration with scientists in other 

facilities and interdisciplinary laboratories. 

For more information, see the web site at 

http://web.mit.edu/chemistry/www/.

U N D E R G R A D U A T E  S T U D Y

Bachelor of Science in Chemistry/Course 5
The department offers an undergraduate 

program sufficiently flexible in its electives to 

provide excellent preparation for careers in 

many different areas of chemistry. Course 5 is 

designed to provide an education based on 

science both for those who intend to go on to 

graduate study and for those who intend imme-

diately to pursue professional careers in either 

chemistry or an allied field in which a sound 

knowledge of chemistry is important. Students 

receive thorough instruction in the principles of 

chemistry, supplemented by a strong founda-

tion in mathematics, physics, biology, and the 

humanities. The Department of Chemistry also 

offers a full program in biochemistry resulting in 

the Certificate in Biochemistry. The departmen-

tal programs in chemistry and biochemistry are 

accredited by the American Chemical Society.

Unrestricted elective time allows students 

to extend their knowledge in areas of special 

interest. Those intending to do graduate work 

may elect subjects in the department or in other 

departments that give them more detailed 

knowledge in the areas in which they wish to 

specialize. Students who plan to enter industry 

may elect subjects that offer the fundamentals 

in a selected field of science, engineering, or 

the humanities and social sciences. Programs 

may also be elected that lead to simultaneous 

Bachelor of Science degrees in two fields of 

specialization.

The student’s faculty advisor can offer sug-

gestions for elective subjects that are of value 

in preparation for specialization in the various 

broad areas of chemistry. The proper choice of 

electives is particularly important for students 

planning to continue their education in a gradu-

ate school.

Students at all levels are encouraged to 

undertake original research under the supervi-

sion of a member of the chemistry faculty, and 

students carrying out research over at least 

three semesters have the option of preparing an 

undergraduate thesis.

Minor Program
The requirements for a Minor in Chemistry are 

as follows: 

5.03 Principles of Inorganic Chemistry I

5.12 Organic Chemistry I

5.310 Laboratory Chemistry

5.60 Thermodynamics and Kinetics

Two additional subjects from among: 

5.04 Principles of Inorganic Chemistry II

5.07 Biological Chemistry I

5.08 Biological Chemistry II 

5.13 Organic Chemistry II

5.32 Intermediate Chemical 

Experimentation

5.43 Advanced Organic Chemistry

5.61 Physical Chemistry

5.62 Physical Chemistry

For a general description of the Minor 

Program, refer to the section on Undergraduate 

Education in Part 1.

Inquiries 
Additional information may be obtained 

from the Chemistry Department, Chemistry 

Education Office, Room 2-204, MIT, Cambridge, 

MA 02139-4307, 617-253-7271.

2003–2004
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G R A D U A T E  S T U D Y

The Department of Chemistry offers the degrees 

Doctor of Philosophy and Doctor of Science. The 

subjects offered for these degrees aim to de-

velop a sound knowledge of fundamentals and 

a familiarity with current progress in the most 

active and important areas of chemistry. In ad-

dition to studying formal subjects, each student 

undertakes a research problem that forms the 

core of graduate work. Through the experience 

of conducting an investigation leading to the 

doctoral thesis, a student learns general meth-

ods of approach and acquires training in some of 

the specialized techniques of research.

The areas of research in the department 

include organic, inorganic, physical, and biologi-

cal chemistry. The thesis frequently involves 

more than one of these fields. Some of the 

research activities of the department are carried 

out in association with the work of various inter-

disciplinary laboratories and centers such as the 

Center for Materials Science and Engineering, 

the Research Laboratory of Electronics, and 

the Spectroscopy Laboratory, described in the 

section on Interdisciplinary Centers, Labs, and 

Programs in Part 1. These interdepartmental re-

search laboratories provide stimulating interac-

tion among the research programs of several MIT 

departments and give students the opportunity 

to become familiar with research work in disci-

plines other than chemistry. Detailed informa-

tion on the research activities of the faculty can 

be found in the Directory of Graduate Research 

published by the American Chemical Society.

During the first term of residence, all gradu-

ate students are encouraged to select research 

supervisors who serve as advisors for the 

balance of their graduate careers. In particular, 

the overall program of graduate subjects is 

established by each student and the research 

supervisor. In planning this program and in 

establishing the thesis problem, careful con-

sideration is given to the candidate’s academic 

record and professional experience, as well as to 

long-range objectives.

Entrance Requirements for Graduate 
Study
Students intending to pursue graduate work 

in the department should have excellent 

undergraduate preparation in chemistry. The 

Bachelor of Science in Chemistry/Course 5

General Institute Requirements (GIRs)  Subjects 
Science Requirement [one subject can be satisfied by 5.111 or 5.112 (2)in the Departmental Program] (1)  6
Humanities, Arts, and Social Sciences Requirement  8
Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by 5.12, 5.60, or 
5.61 in the Departmental Program]  2
Laboratory Requirement [can be satisfied by 5.311 in the Departmental Program]  1

Total GIR Subjects Required for SB Degree  17 

Communication Requirement  
The program for students entering in the summer of 2001 or later includes a Communication Requirement of 4 
subjects: 2 subjects designated as Communication Intensive in Humanities, Arts, and Social Sciences (CI-H); and 2 
subjects designated as Communication Intensive in the Major (CI-M).  

PLUS Departmental Program  Units 
Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics). 

Required Subjects  132 
5.03 Principles of Inorganic Chemistry I, 12; 5.12 
5.07 Biological Chemistry I, 12; 5.12 
5.111 or 5.1122 Principles of Chemical Science1, 12 
5.12 Organic Chemistry I, 12, REST; 5.111*2

5.13 Organic Chemistry II, 12; 5.12 
5.311 Introductory Chemical Experimentation, 12, LAB; 5.12 
5.32 Intermediate Chemical Experimentation, 15, CI-M; 5.311*, 5.13, 5.60 
5.33 Advanced Chemical Experimentation and Instrumentation, 21, CI-M; 5.32, 5.61 
5.60 Thermodynamics and Kinetics, 12, REST; 18.02, 5.111*2

5.61 Physical Chemistry, 12, REST; 8.02, 18.02, 5.111*2

Restricted Electives  24 
At least two of the following four subjects:
5.04 Principles of Inorganic Chemistry II, 12; 5.03
5.08 Biological Chemistry II, 12; 5.07*, 5.123

5.43 Advanced Organic Chemistry, 12; 5.13
5.62 Physical Chemistry, 12; 5.60, 5.61

Departmental Program units that also satisfy the GIRs  (36) 

Unrestricted Electives1 60 

Total Units Beyond the GIRs Required for SB Degree  180 
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both. 

Notes on Course 5
1Students who do not take 5.111 or 5.1122 to fulfill the General Institute Requirement in Chemistry will have 24 units 
in the Departmental Program that will also satisfy the General Institute Requirements and, accordingly, will have 48 
units of Unrestricted Electives instead of 60 units. 
25.11 taken prior to Fall 2000 fulfills the requirement. 
35.50 taken during Fall 2000 does not fulfill requirement.

*Alternate prerequisites are listed in the subject description. 

For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue. 
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department, however, is flexible with respect to 

the specific mathematics and physics prepara-

tion; the essential requirement is demonstration 

of ability to progress with advanced study and 

research in some area of special interest.

Mathematics and physics are important 

prerequisites for graduate work in physical 

chemistry or chemical physics, whereas less 

preparation in these areas is required for work in 

organic chemistry.

Applicants to the Department of Chemistry 

are requested to submit scores from the verbal 

and quantitative sections of the Graduate Record 

Examination. Scores on the advanced examina-

tions are optional.

Doctor of Philosophy and Doctor of 
Science
The department does not have any formal sub-

ject requirements for the doctoral degree. Each 

student, with the advice of a research supervi-

sor, pursues an individual program of study that 

is pertinent to long-range research interests.

Written major examinations are cumulative. 

Separate examinations in biological, inorganic, 

organic, and physical chemistry are offered each 

month from October through May. The exami-

nations demonstrate an understanding of the 

important principles of each field. Six cumulative 

examinations must be passed to complete the 

written major examination. No fixed time limit is 

set for completion of this requirement; however, 

progress is reviewed periodically. No other 

general written examinations are required. In 

particular, no qualifying or entrance examina-

tions are given.

A comprehensive oral examination in the 

candidate’s major field of advanced study is 

held generally in the fourth term of residence. 

Progress in the student’s research is also exam-

ined at that time. A final oral presentation on 

the subject of the doctoral research is scheduled 

after the thesis has been submitted and evalu-

ated by a committee of examiners.

Teaching and Research Assistantships 
The department appoints a number of degree 

candidates as teaching assistants who are as-

signed either to laboratory subjects or to discus-

sion sections of lecture subjects. Many students 

receive appointments to research assistantships 

after their first year, and departmental fellow-

ships are also available. Financial support after 

the first academic year is subject to the avail-

ability of funds and provided for students who 

maintain a satisfactory record.

Inquiries 
Correspondence about the graduate program 

or appointments should be addressed to 

the Chair of the Departmental Committee on 

Graduate Students, Chemistry Graduate Office, 

Room 2-204 MIT, Cambridge, MA 02139-4307, 

617-253-1845.

F A C U L T Y  A N D  S T A F F

Faculty and Teaching Staff
Stephen James Lippard, PhD

Arthur Amos Noyes Professor of Chemistry

Head of the Department

Rick Lane Danheiser, PhD

Arthur C. Cope Professor of Chemistry

Margaret MacVicar Faculty Fellow

Associate Head of the Department

Professors
Moungi G. Bawendi, PhD

Keck Professor of Chemistry

Stephen Leffler Buchwald, PhD

Camille Dreyfus Professor of Chemistry

Sylvia Teresse Ceyer, PhD

John C. Sheehan Professor of Chemistry

Margaret MacVicar Faculty Fellow

Christopher C. Cummins, PhD

Professor of Chemistry

Alan Davison, PhD

Professor of Chemistry

John Mark Deutch, PhD, ScD

Institute Professor

Professor of Chemistry

John Martin Essigmann, PhD

Professor of Chemistry and Toxicology

Margaret MacVicar Faculty Fellow

Robert Warren Field, PhD

Robert T. Haslam and Bradley Dewey Professor 

of Chemistry

Gregory C. Fu, PhD

Professor of Chemistry

Robert G. Griffin, PhD

Professor of Chemistry

Director, Francis Bitter National Magnet 

Laboratory

Barbara Imperiali, PhD

Ellen Swallow Richards Professor of Chemistry

Professor of Biology

Daniel Schaeffer Kemp, PhD

Professor of Chemistry

Margaret MacVicar Faculty Fellow

Alexander M. Klibanov, PhD

Professor of Chemistry
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Mario J. Molina, PhD

Institute Professor

Professor of Earth, Atmospheric, and Planetary 

Sciences

Professor of Chemistry

Keith Adam Nelson, PhD

Professor of Chemistry

Daniel G. Nocera, PhD

W. M. Keck Professor of Energy

Professor of Chemistry

Richard Royce Schrock, PhD

Frederick G. Keyes Professor of Chemistry

Robert James Silbey, PhD

Class of 1942 Professor of Chemistry

Dean, School of Science

Margaret MacVicar Faculty Fellow

Jeffrey Irwin Steinfeld, PhD

Professor of Chemistry

JoAnne Stubbe, PhD

Novartis Professor of Chemistry

Professor of Biology

Timothy M. Swager, PhD

Professor of Chemistry

Steven Robert Tannenbaum, ScD

Professor of Chemistry and Toxicology

Associate  Professors
Jianshu Cao, PhD

Associate Professor of Chemistry

Andrei Tokmakoff, PhD

Associate Professor of Chemistry

Assistant  Professors
Catherine L. Drennan, PhD

Cecil and Ida Green Career Development 

Assistant Professor of Chemistry

Timothy F. Jamison, PhD

Paul M. Cook Career Development Assistant 

Professor of Chemistry

Stuart Licht, PhD

Assistant Professor of Chemistry

Mohammad Movassaghi, PhD

Assistant Professor of Chemistry

Sarah E. O’Connor, PhD

Assistant Professor of Chemistry

Joseph P. Sadighi, PhD

Assistant Professor of Chemistry

Alice Y. Ting, PhD

Pfizer-Lauback Career Development Assistant 

Professor of Chemistry

Troy Van Voorhis, PhD

Assistant Professor of Chemistry

Research Staff
Princ ipal  Research  Sc ient ist  
William M. Davis, PhD

Sponsored  Research  Technical  Staf f
David G. Bray, PhD

Experimental Applications Specialist

Li Li, BS

Research Specialist

Georgianna M. Lirot, BS

Computer Network Manager

Mark C. Wall, PhD

Director, Instrumentation Facility

Administrative Staff
Anne Cahill, BA

Financial Administrator

Mircea D. Gheorghiu, PhD

Undergraduate Laboratory Director

Krzysztof Grabarek, MA

Assistant Director, Chemistry Education

Eleonora Serotek, BA

Administrative Officer II

Darlene-Marie Slagle, BA

Personnel Administrator

Amanda Tat, BS

Fiscal Officer

Scott Wade

Operations/Facilities Administrator

Richard J. Wilk, PhD

Coordinator of Renovations

Professors Emeriti
Robert Arnold Alberty, PhD, ScD

Professor of Chemistry, Emeritus

Glenn Allen Berchtold, PhD

Professor of Chemistry, Emeritus

Klaus Biemann, PhD

Professor of Chemistry, Emeritus

Carl Wesley Garland, PhD

Professor of Chemistry, Emeritus

Frederick Davis Greene II, PhD, ScD

Professor of Chemistry, Emeritus

Har Gobind Khorana, PhD

Alfred P. Sloan Professor of Biology and 

Chemistry, Emeritus

Senior Lecturer

Satoru Masamune, PhD

Arthur C. Cope Professor of Chemistry, Emeritus

Irwin Oppenheim, PhD

Professor of Chemistry, Emeritus

William Henry Orme-Johnson, PhD

Professor of Chemistry, Emeritus

Dietmar Seyferth, PhD

Robert T. Haslam and Bradley Dewey Professor 

of Chemistry, Emeritus

John Stewart Waugh, PhD

Professor of Chemistry, Emeritus

Institute Professor, Emeritus

Gerald Norman Wogan, PhD

Professor of Chemistry, Emeritus
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The Department of Earth, Atmospheric, and 

Planetary Sciences offers the bachelor’s degree 

in earth, atmospheric, and planetary sciences, 

and the master’s and doctoral degrees in earth 

and planetary sciences, atmospheric sciences, 

oceanography, and climate physics and chem-

istry. The department also offers a professional 

master’s degree in geosystems.

Departmental programs apply physics, 

chemistry, and mathematics to the study of the 

Earth and planets in order to understand the 

processes that are active in the Earth’s interior, 

oceans, and atmosphere, as well as the interiors 

and atmospheres of other planets. The depart-

ment also uses the basic sciences to understand 

the past history of the Earth and planets. By 

combining the past history with models of pres-

ent physical and chemical processes, faculty and 

students work to develop an understanding of 

the dynamics of systems as diverse as the global 

climate system, regional tectonics and deforma-

tion, petroleum and geothermal reservoirs, and 

the solar system.

Department faculty members teach and carry 

out research through programs in atmospheres, 

oceans and climate, geochemistry, geology, 

geophysics, and planetary science. Specific 

research activities include environmental earth 

science, global climate change science, plan-

etary missions, and earthquake and exploration 

geophysics.

Modern problems in these fields are ap-

proached by field measurements, laboratory 

studies, and theory. Experimental facilities 

for training and research are available not 

only in departmental laboratories such as the 

Earth Resources Laboratory, but also in MIT’s 

interdepartmental laboratories such as the 

Center for Global Change Science, Center for 

Space Research, Lincoln Laboratory, Haystack 

Radio Observatory and Millstone Radar facility, 

and the Wallace Astrophysical and Geophysical 

Observatories (some of which are described in 

the section on Interdisciplinary Centers, Labs, 

and Programs in Part 1), and in cooperating insti-

tutions such as the Woods Hole Oceanographic 

Institution.

U N D E R G R A D U A T E  S T U D Y

Bachelor of Science in Earth, Atmospheric, 
and Planetary Sciences/Course 12
The department offers undergraduate preparation 

for professional careers in a wide range of fields 

in geoscience (which includes geology, geophys-

ics, and geochemistry), physics of atmospheres 

and oceans, environmental science, and plan-

etary science and planetary astronomy. Students 

concentrate in one of these four areas.

The curriculum for the Bachelor of Science 

in Earth, Atmospheric, and Planetary Sciences 

ensures a fundamental background through 

departmental core subjects and advanced study 

in an area of concentration that includes required 

subjects and restricted electives. Students are 

also required to take field and/or laboratory sub-

jects, and to complete an independent research 

project as part of the degree requirements.

Double-Degree Programs/Five-Year 
Programs
Studies in physics, chemistry, biology, applied 

mathematics, and electrical or civil engineering 

are directly relevant preparation for work in earth, 

atmospheric, and planetary sciences. Students 

from these departments can arrange a program of 

study in Course 12 leading to a second Bachelor 

of Science in one of the department’s areas of 

concentration.

Students with strong academic records 

from the Departments of Earth, Atmospheric, 

and Planetary Sciences; Chemistry; Physics; 

Mathematics; Civil and Environmental 

Engineering; Electrical Engineering and Computer 

Science; or Chemical Engineering, should be 

able to complete a Master of Science in Earth 

and Planetary Sciences, Atmospheric Sciences, 

and Ocean Sciences, or the Master of Science in 

Geosystems professional degree, with one year 

of additional study, particularly if programs are 

arranged for this purpose from the beginning of 

the fourth year. 

The department offers a professional Master’s 

Degree Program in Geosystems. This intense, 

quantitative program is open to highly motivated 

students with undergraduate degrees in geosci-

ence, physics, chemistry, mathematics, or engi-

neering, and can be completed in one academic 

year. The program prepares students for scientific 

and management careers in the environmental, 

natural resources, and technical consulting indus-

tries by providing skills in computer simulation 

and modeling of complex natural systems, as well 

as scientific inference and data analysis.

Applications for graduate enrollment in 

the department are considered any time after 

the beginning of the fourth year. Students may 

receive the Bachelor of Science as soon as the 

requirements are completed, or may elect to defer 

the award for simultaneous presentation with the 

Master of Science.

Minor Program
The requirements for a Minor in Earth, 

Atmospheric, and Planetary Sciences are as 

follows:

Core Subjects

Two subjects from:

12.001, 12.002, 12.003, 12.004, 12.006J, 12.102, 

12.400

One subject from:

18.03/18.034 Differential Equations

5.60 Thermodynamics and Kinetics

Restricted Electives

Two or more additional Course 12 subjects, within 

one of the EAPS concentration areas, approved by 

the Minor Advisor

and 12 units from the following:

Lab

12.115, 12.119, 12.307, 12.410J

Field and IAP

12.120, 12.141, 12.213, 12.214, 12.221, 12.265J, 

12.310, 12.311, 12.411

Independent Study

12.IND,12.UR

The department jointly offers a Minor in 

Astronomy with the Department of Physics 

(Course 8). The description of the Department of 

Physics contains a detailed description and list of 

requirements for this minor.

Inquiries
Additional information may be obtained from 

the Department of Earth, Atmospheric, and 

Planetary Sciences, Education Office, Room 

54-912, MIT, Cambridge, MA 02139-4307, 

617-253-3381. 
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Joint MIT-Woods Hole Oceanographic 
Institution Program
MIT and WHOI have established a program in 

oceanography which leads to a jointly awarded 

degree of the Master of Science, Doctor of 

Philosophy, or the Doctor of Science. For 

details of this program, see Joint Program in 

Oceanography and Applied Ocean Science and 

Engineering With the Woods Hole Oceanographic 

Institution at the end of this section.

Master of Science in Earth and Planetary 
Sciences, in Atmospheric Sciences, or in 
Ocean Sciences
The Institute requirements for the degree of 

Master of Science are described in the section 

on Graduate Education in Part 1. An individual 

program of study and research is arranged to suit 

the special background, needs, and goals of each 

student. The program is worked out in detail by 

the student with his or her faculty advisor and a 

departmental committee. There are no foreign 

language requirements for the degree. Master’s 

students in oceanography and atmospheric 

sciences have access to the facilities of the joint 

MIT-WHOI program.

Master of Science in Geosystems
The Master of Science in Geosystems degree is 

open to students with undergraduate degrees in 

geoscience, physics, chemistry, mathematics, 

or engineering. The degree can be completed 

in one academic year and prepares students 

for scientific and management careers in the 

environmental, natural resources, and techni-

cal consulting industries by providing skills in 

computer simulation and modeling of complex 

natural systems, as well as scientific inference 

and data analysis. The program requires stu-

dents to complete a 108-unit program consisting 

of nine subjects and a thesis project.

Doctor of Philosophy and Doctor of Science
Institute requirements for the degree of Doctor 

of Philosophy or Doctor of Science are given in 

the section on Graduate Education in Part 1. The 

department does not require candidates for the 

doctorate to present evidence of competence 

in a foreign language, but it strongly urges that 

candidates for the doctorate acquire intermedi-

AREA 3 Planetary Science and Planetary Astronomy
8.03 Physics III, 12, REST; 8.02*, 18.02
8.04 Quantum Physics I, 12, REST; 8.03*, 18.03*
8.044 Statistical Physics I, 12; 8.03, 18.03
12.008 Classical Mechanics: A Computational Approach, 12; 8.01, 18.03 
12.421J Physical Principles of Remote Sensing, 12; 8.03
The following laboratory subject: 
12.410J Observational Techniques of Optical Astronomy, 12, LAB, CI-M; 8.03

AREA 4 Environmental Science
12.007 Geobiology, 12
12.102 Environmental Earth Science, 12, REST
12.103 Strange Bedfellows: Science and Environmental Policy, 12, CI-M
12.550 Geosystems I, 15; 8.02, 18.03*
Three subjects in one focus area:
Biology focus:
1.018J/7.30J Fundamentals of Ecology, 12, REST; 7.012*
7.03 Genetics, 12, REST; 7.012*
5.12 Organic Chemistry I, 12, REST; 5.11*
Chemistry focus:
5.03 Principles of Inorganic Chemistry I, 12; 5.12
5.12 Organic Chemistry I, 12, REST; 5.11*
5.60 Thermodynamics and Kinetics, 12, REST; 18.02, 5.11*
Earth Science focus:
12.130 Structure of Geologic Aquifers, 12; 12.110*
12.163 Surface Processes and Landscape Evolution, 12; 18.03*, 12.001*
12.214 Environmental Geophysics, 12; 18.03
12 units from the following field or laboratory subjects:
5.310 Laboratory Chemistry, 12, LAB; 5.12
12.119 Analytical Technique for Studying Environmental and Geologic Samples, 12, LAB
12.090 Special Topics in Earth, Atmospheric, and Planetary Sciences, 12
12.120 Environmental Earth Science Field Course, 6; 12.001*
12.159 Sedimentary and Surficial Geology Investigations, 12; 12.011*
12.162 Geological Image Interpretation, 12; 12.001*
12.265J Techniques in Remote Sensing, 6
12.307 Weather and Climate Laboratory, 12, LAB, CI-M

Departmental Program Units that also Satisfy the GIRs (24-36)

Restricted Electives 6-27
One or two subjects selected with the approval of the faculty advisor from among EAPS concentration area electives, 
mathematics, and physics (24 units in Area 1,6-12 units in Areas 2, and 24-27 units in Area 3).  
AREA 1: Choose 2: 12.102, 12.104, 12.109, 12.110, 12.119, 12.130, 12.159, 12.162 J, 12.163, 12.201, 12.207J, 12.214, 
12.215 
AREA 2: Choose 1: 12.300J, 12.306, 12.310, 12.311, 12.320J
AREA 3: Choose 1: 1.00, 6.001; Choose 1: 18.04, 18.05, 18.06, 18.075 
AREA 4: Choose 2 from a focus:
Biology: 1.080, 5.07, 5.08, 5.13, 5.43, 9.20, 10.333J, 11.002J, 11.122, 12.000, 17.32
Chemistry: BE.104J, 1.080, 1.082, 5.04, 5.07, 5.13, 5.61, 5.310, 10.333, 11.002J, 11.122, 12.000, 12.300J, 17.32
Earth Science: 1.606, 1.061, 1.72, 10.333J, 10.391J, 11.002J, 11.122, 12.000, 12.002, 12.006J, 12.159, 12.213, 12.300J, 
12.320J, 12.330J, 12.333, 12.421J, 17.32

Unrestricted Electives 78

Total Units Beyond the GIRs Required for SB Degree 180
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both.

Notes on Course 12
*Alternate prerequisites are listed in the subject description. 
For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue.
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Research  Special ist s
William Heres, BS

Pillalamarri Ila, PhD

Richard Kayser, MS

Charmaine King, BS

Linda Meinke, BS

William Olszewski, PhD

Steven Slivan, PhD

Diana Spiegel, MS

Yunpeng Wang, PhD

Sponsored  Research  Administ rat ive  
Staf f
Roberta Bennett-Calorio, BCH

Helen Dietrich

Frances Goldstein, BS

Theresa Macloon, BCH

Anne M. Slinn, MS

Postdoctoral  Associates
James Buttles, PhD

Ivana Cerovecki, PhD

Daniel J. Condon, PhD

James Crowley, PhD

Benjamin de Foy, PhD

Edward Dunlea, PhD

David Ferreira, PhD

Sean Higgins, PhD

Edward Hill, PhD

Yuanlong Hu, PhD

Andrey Ivanov, PhD

Maxwell Kelley, PhD

Mika E. Latva-Kokko, PhD

Andrew Lawrence, PhD

Sergei Lebedev, PhD

Alexander E. Lobkovsky, PhD

Donald D. Lucas

Benjamin Martinez-Lopez

Payal Parekh, PhD

Stephen Parman, PhD

Jahandar Ramezani, PhD

Srinivas S. Ravela, PhD

Stefan Schroeder, PhD

Jeffery Scott, PhD

Ragothaman Sundararajan, PhD

Xifan Zhang, PhD

Postdoctoral  Fel lows
Erwin Adams, PhD

Joongmoo Byun, PhD

Annica Ekman, PhD

Emmanuelle Grosjean, PhD

Yanek Hebting, PhD

Jonathan Kane, PhD

Ingrid Kohl, PhD

Athanasios Koutavas, PhD

Mary Krasovec, PhD

Xu Li, PhD 

Thomas Loerting, PhD

Felix Ng, PhD

Madelene Ostwald, PhD

Harunur Rashid, PhD

Rainer Volkamer, PhD

Zhaohui Zhang, PhD

Yibing Zheng, PhD

Research  Af f i l ia tes
Arthur Cheng, PhD

Peter Clift, PhD

Norman Gaut, PhD

James Hirth, PhD

Laurent Montesi, PhD

Delaine Reiter, PhD

Shirley Rieven, PhD

Anca Rosa, PhD

Carolynn Vincent, PhD

Joseph B. Walsh, PhD

Wenlu Zhu, PhD

Visi t ing  Sc ient ist s
Michel Bouchon, PhD

Robert Burridge, PhD

Jesse Dann, PhD

Alan Faller, PhD

Claude Frankignoul, PhD

Agustin Garcia-Reynoso, MS

David Harkrider, PhD

George Kiladis, PhD

Sadi Kuleli, PhD

Dick Reesman, PhD

John Sogade, PhD

Roger Turpening, PhD

Administrative Staff
John Politano, MEd

Administrative Officer II

Mark Pendleton, BCH

Financial Administrator

Vicki McKenna, PhD

Education Officer

Michael Richard

Personnel Administrator

Professors Emeriti
William Francis Brace, PhD

Professor of Geology, Emeritus

Charles Claude Counselman III, PhD

Professor of Planetary Sciences, Emeritus

Edward Norton Lorenz, ScD

Professor of Meteorology, Emeritus

Theodore Richard Madden, PhD

Professor of Geophysics, Emeritus

Gordon Hemenway Pettengill, PhD

Professor of Planetary Physics, Emeritus

William F. Pinson, Jr., PhD

Associate Professor of Geology, Emeritus

Frederick A. Sanders, PhD

Professor of Meteorology, Emeritus

M. Gene Simmons, PhD

Professor of Geophysics, Emeritus

John Brelsford Southard, PhD

Professor of Geology, Emeritus
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M A T H E M A T I C S

Mathematics provides a language and tools for 

understanding the physical world around us and 

the abstract world within us. The Department 

of Mathematics is one of the strongest in the 

world, representing a broad spectrum of fields 

ranging from the traditional areas of pure mathe-

matics such as analysis, algebra, geometry, and 

topology, to applied mathematical areas such 

as combinatorics, computational biology, fluid 

dynamics, theoretical computer science, and 

theoretical physics.

Undergraduate students may elect one of 

three options leading to a degree in mathemat-

ics: applied mathematics; theoretical math-

ematics; and general mathematics. The general 

mathematics option provides a great deal of 

flexibility and is suitable for students who want 

to design their own program in conjunction with 

their advisor. Additionally, the mathematics with 

computer science degree is offered for students 

wishing to pursue their interests in mathemat-

ics and theoretical computer science within a 

single undergraduate program. Nearly one half 

of the graduating seniors in mathematics are 

double majors. Popular second majors for these 

students include EECS, physics, and economics.

At the graduate level, the department offers 

the PhD in mathematics where students learn to 

conduct original research.

After graduation, our students find a variety 

of opportunities available to them. Several go 

on to graduate school in mathematics, computer 

science, and other fields such as medicine, 

finance, and engineering. Many begin careers in 

consulting, actuarial science, software engineer-

ing, and investment banking.

For more information, see the department 

web site at http://www-math.mit.edu/.

U N D E R G R A D U A T E  S T U D Y

An undergraduate degree in mathematics 

provides an excellent basis for graduate work 

in mathematics or computer science, or for 

employment in such mathematics-related fields 

as systems analysis, operations research, or 

actuarial science.

Because the career objectives of undergradu-

ate mathematics majors are so diverse, each un-

dergraduate’s program is individually arranged 

through collaboration between the student and 

his or her faculty advisor. In general, students 

are encouraged to explore the various branches 

of mathematics, both pure and applied.

Undergraduates seriously interested in 

mathematics are encouraged to elect an up-

per-level mathematics seminar. This is normally 

done during the junior year or the first semester 

of the senior year. The experience gained from 

active participation in a seminar conducted by a 

research mathematician is particularly valuable 

for a student planning to pursue graduate work.

There are three undergraduate programs 

that lead to the degree Bachelor of Science in 

Mathematics: a General Mathematics Option, 

an Applied Mathematics Option for those who 

wish to specialize in that aspect of mathemat-

ics, and a Theoretical Mathematics Option for 

those who expect to pursue graduate work in 

pure mathematics. A fourth undergraduate 

program leads to the degree Bachelor of Science 

in Mathematics with Computer Science; it is 

intended for students seriously interested in 

theoretical computer science.

Bachelor of Science in Mathematics/
Course 18
General  Mathemat ics  Opt ion
This option is the one followed by most students 

who major in mathematics. In addition to the 

General Institute Requirements, the require-

ments consist of 18.03 Differential Equations 

or 18.034 Differential Equations, and eight 

12-unit subjects in Course 18 of essentially dif-

ferent content, including at least six advanced 

subjects (first decimal digit one or higher). This 

leaves available 84 units of unrestricted elec-

tives. The requirements are flexible in order to 

accommodate several categories of students: 

students who pursue programs that combine 

mathematics with a related field (such as 

physics, economics, or management); students 

interested in both theoretical and applied math-

ematics; and students who use mathematics as 

a general Institute major.

Appl ied  Mathemat ics  Opt ion
Applied mathematics is the mathematical study 

of general scientific concepts, principles, and 

phenomena that, because of their widespread 

occurrence and application, relate or unify 

various disciplines. The core of the program at 

MIT concerns the following principles and their 

mathematical formulations: propagation, equi-

librium, stability, optimization, computation, 

statistics, and random processes.

Sophomores interested in applied math-

ematics typically survey the field by enrolling 

in 18.310 and 18.311 Principles of Applied 

Mathematics. Subject 18.310, given only in the 

first term, is devoted to the discrete aspects of 

the study and may be taken concurrently with 

18.03. Subject 18.311, given only in the second 

term, is devoted to continuous aspects and 

makes considerable use of differential equa-

tions.

The subjects in Group I of the program 

correspond roughly to those areas of applied 

mathematics that make heavy use of discrete 

mathematics, while Group II emphasizes those 

subjects that deal mainly with continuous 

processes. Naturally, there is a good deal of 

overlap; for example, such subjects as probabil-

ity or numerical analysis have both discrete and 

continuous aspects.

Students planning to go on to graduate work 

in applied mathematics should also take some 

basic subjects in analysis and algebra.

Theoret ical  Mathemat ics  Opt ion
Theoretical mathematics (or “pure” mathemat-

ics) is the study of the basic concepts and 

structures that underlie the mathematical tools 

used in science and engineering. Its purpose 

is to search for a deeper understanding and an 

expanded knowledge of mathematics itself.

Traditionally, pure mathematics has been 

classified into three general fields: analysis, 

which deals with continuous aspects of math-

ematics; algebra, which deals with discrete 

aspects; and geometry. The undergraduate 
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program is designed so that students become 

familiar with each of these areas. Students may 

also wish to explore such other topics as logic, 

number theory, complex analysis, geometry, and 

subjects within applied mathematics.

The subject 18.100B Analysis I is basic to the 

program. Since this subject is strongly proof-

oriented, many students find an intermediate 

subject such as 18.06 Linear Algebra or 18.700 

Linear Algebra useful as preparation.

The subject 18.701 Algebra I is more 

advanced and should not be elected until the 

student has had some experience with proofs 

(as in 18.100B or 18.700).

Bachelor of Science in Mathematics with 
Computer Science/Course 18-C
Mathematics and computer science are closely 

related fields. Problems in computer science are 

often formalized and solved with mathematical 

methods. It is likely that the most important 

problems currently facing computer scientists 

will be solved by researchers skilled in algebra, 

analysis, combinatorics, logic and/or probability 

theory, as well as computer science.

The purpose of this program is to educate 

students in precisely these areas. First, the pro-

gram provides a broad background in mathemat-

ics, equivalent to that of the other mathematics 

options, but emphasizing areas of greatest 

application to computer science. Second, it 

provides a solid core of education in computer 

science, beginning with 6.001 Structure and 

Interpretation of Computer Programs, and fol-

lowed by further work in Course 6. The program 

is completed with two advanced subjects in 

theory of computation and algorithms, which 

provide an introduction to the most mathemati-

cally intensive branches of computer science.

Some flexibility is allowed in this program. 

In particular, students may substitute the more 

advanced subject 18.701 Algebra I for 18.06.

Bachelor of Science in Mathematics/Course 18

General Institute Requirements (GIRs) Subjects
Science Requirement 6
Humanities, Arts, and Social Sciences Requirement 8
Restricted Electives in Science and Technology (REST) Requirement [one subject can be satisfied by 18.03 or 18.034 
in the Departmental Program] 2
Laboratory Requirement 1

Total GIR Subjects Required for SB Degree 17

Communication Requirement  
The program for students entering in the summer of 2001 or later includes a Communication Requirement of 4 
subjects: 2 subjects designated as Communication Intensive in Humanities, Arts, and Social Sciences (CI-H); and 2 
subjects designated as Communication Intensive in the Major (CI-M).  

PLUS Departmental Program Units
Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics)

Required Subjects 12
18.03 Differential Equations, 12, REST; 18.02* or 18.014
or 
18.034 Differential Equations, 12, REST; 18.02* or 18.014

Restricted Electives 96
To satisfy the requirements that students take two CI-M subjects, students must take one of: 18.096, 18.322, 18.413, 
6.033, or 8.06
and a second subject from the above list or one of: 18.104, 18.504, 18.704, 18.904, or 18.994. 

General Mathematics Option
Eight 12-unit subjects of different content, including at least six advanced subjects (first decimal digit one or higher).

Applied Mathematics Option
18.310 Principles of Applied Mathematics, 12; 18.02*
18.311 Principles of Applied Mathematics, 12; 18.03*

One of the following two subjects: 
18.04 Complex Variables with Applications, 12; 18.03*
18.112 Functions of a Complex Variable, 12; 18.100

One of the following two subjects: 
18.06 Linear Algebra, 12, REST; 18.02* 
18.700 Linear Algebra, 12; 18.02

Four additional Course 18 subjects from the following 
two groups with at least one subject from each group1

Group I - Probability and Statistics, Combinatorics, 
Computer Science 

Group II - Numerical Analysis, Physical Mathematics, 
Nonlinear Dynamics 

Theoretical Mathematics Option
18.100B Analysis I, 12; 18.03*
18.701 Algebra I, 12; 18.700*
18.702 Algebra II, 12; 18.701
18.901 Introduction to Topology, 12; 18.100

One of the following two subj ects: 
18.101 Analysis II, 12; 18.100, 18.700* 
18.103 Fourier Analysis-Theory and Applications, 12; 

18.100B

An upper-level Mathematics Seminar2 (12 units)

Two additional Course 18  subjects of essentially differ-
ent content, with the first decimal digit one or higher 
(24 units)

Departmental Program units that also satisfy the GIRs (12)

Unrestricted Electives 84

Total Units Beyond the GIRs Required for SB Degree 180
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both.

Notes on Course 18

*Alternate prerequisites are listed in the subject description. 
1A list of acceptable subjects is available in Room 2-108.
2These seminars are 18.104, 18.504, 18.704, and 18.904.

For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue.
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Minor Program
The requirements for a Minor in Mathematics 

are as follows:

Six 12-unit subjects in mathematics, beyond the 

Institute calculus requirement, of essentially dif-

ferent content, including at least four advanced 

subjects (first decimal digit one or higher).

For a general description of the Minor 

Program, refer to the section on Undergraduate 

Education in Part 1.

Inquiries
Inquiries regarding academic programs may be 

addressed to Joanne Jonsson, Undergraduate 

Mathematics Office, Room 2-108, MIT, 

Cambridge, MA 02139-4307, 617-253-2416. 

Additionally, the following information 

sheets are available in Room 2-108 and online at 

http://www-math.mit.edu/undergraduate/:

What Math Subject Shall I Take?

Careers in Mathematics

Thinking of Majoring in Mathematics?

Bachelor of Science in Mathematics with Computer Science/Course 18-C

General Institute Requirements (GIRs) Subjects
Science Requirement 6
Humanities, Arts, and Social Sciences Requirement 8
Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 18.03 or 18.034 and 6.001 in 
the Departmental Program] 2
Laboratory Requirement 1

Total GIR Subjects Required for SB Degree 17

Communication Requirement  
The program for students entering in the summer of 2001 or later includes a Communication Requirement of 4 
subjects: 2 subjects designated as Communication Intensive in Humanities, Arts, and Social Sciences (CI-H); and 2 
subjects designated as Communication Intensive in the Ma Jor (CI-M).  

PLUS Departmental Program Units
Subject names below are followed by credit units, and by prerequisites if any (corequisites in italics)

Required Subjects 87-90
18.03 Differential Equations, 12, REST; 18.02* or 18.014 
or 
18.034 Differential Equations, 12, REST; 18.02* or 18.014  

6.001 Structure and Interpretation of Computer Programs, 15, REST 
18.410 J Introduction to Algorithms, 12; 6.001, 18.062 J* 

One subject from each of the following pairs:
18.06 Linear Algebra, 12; 18.02* 
or 
18.700 Linear Algebra, 12; 18.02 

18.062 J Mathematics for Computer Science, 12; 18.02* 
or 
18.310 Principles of Applied Mathematics, 12; 18.02 

18.400 J Automata, Computability, and Complexity, 12; 6.042 J 
or 
18.404 J 1 Theory of Computation, 12; 18.062 J* 

6.033 Computer System Engineering, 12; 6.004 
or 
6.170 Laboratory in Software Engineering, 15; 6.001 

Restricted Electives 72
Four additional Course 18 subjects and two additional Course 6 subjects.
The overall program must consist of subjects of essentially different content, and must include at least five Course 
18 subjects with first decimal digit one or higher.

To satisfy the requirements that students take two CI-M subjects, students must take: 18.096, 18.322, 18.413, 6.033, 
or 8.06
and a second subject from the above list or one of: 18.104, 18.504, 18.704, 18.904, or 18.994.   

Departmental Program units that also satisfy the GIRs (27)

Unrestricted Electives 48-51

Total Units Beyond the GIRs Required for SB Degree 183
No subject can be counted both as part of the 17-subject GIRs and as part of the 183 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both. 

Notes on Course 18-C 
1 Recommended alternative

*Alternate prerequisites are listed in the subject description. 

For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue.
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G R A D U A T E  S T U D Y

The department offers programs covering a 

broad range of topics leading to the Doctor of 

Philosophy and the Doctor of Science degrees. 

Numerous formal and informal seminars, as well 

as a joint weekly mathematics colloquium spon-

sored alternately by MIT, Brandeis, Harvard, and 

Northeastern, supplement the subject offerings.

Entrance Requirements for Graduate 
Study
Students are expected to have one year of col-

lege-level natural science in addition to an un-

dergraduate mathematics program approximat-

ing that of mathematics majors at MIT. Students 

may enter the applied mathematics program 

from any undergraduate field of concentration; 

however, special consideration is given to stu-

dents with a strong scientific background.

Doctor of Philosophy and Doctor of 
Science
The Institute requirements for these degrees 

are given in the section on Graduate Education. 

The details of the departmental requirements 

are explained in a set of notes available from 

the department. In outline, the requirements 

are as follows: a general qualifying examination 

to be taken in the third semester of registration 

in the program, and completion of a minimum 

of 132 units (registration in at least 11 graduate 

subjects). The decisive requirement is conduct-

ing original research in mathematics and sum-

marizing the results of that research in a thesis. 

Doctoral candidates are also required to have 

a reading knowledge of mathematical French, 

German, Italian, Russian, Spanish, or Chinese.

For students in the pure mathematics 

program, the oral part of the general examina-

tion covers three areas chosen by the student 

in consultation with the chairperson of the 

Committee on Graduate Students. One of the 

three areas is examined in greater depth and 

normally becomes the field of specialization. 

The examiner in this area normally becomes the 

thesis advisor.

For students electing the applied mathemat-

ics program, the basic objective is a proper 

balance of specialization and diversity. A range 

of subjects is required, including at least one 

in discrete and one in continuous applied 

mathematics. By the end of the first year of 

study, each student must submit a plan of study 

for approval by the chairperson of the Applied 

Mathematics Committee. The general oral 

examination in applied mathematics tests the 

student’s competence in the area chosen for 

thesis research.

Teaching and Research Assistantships
Most graduate students in mathematics are 

supported in full or in part by teaching assistant-

ships, fellowships, or research assistantships. 

This support is renewed for students who are 

progressing satisfactorily, so that they are sup-

ported for a total of four years. Entering students 

who have not been offered aid should not expect 

aid in later years.

Inquiries
Additional information regarding academic or re-

search programs in mathematics, admissions, or 

financial aid, may be obtained from Linda Okun, 

Graduate Mathematics Office, Room 2-233, MIT, 

Cambridge, MA 02139-4307, 617-253-2689.

F A C U L T Y  A N D  S T A F F

Faculty and Teaching Staff
David Alexander Vogan, Jr., PhD

Professor of Mathematics

Head of the Department

David S. Jerison, PhD

Professor of Mathematics

Chairman, Committee on Pure Mathematics

Rodolfo Ruben Rosales, PhD

Professor of Applied Mathematics

Chairman, Committee on Applied Mathematics

Professors
Michael Artin, PhD

Professor of Mathematics

David J. Benney, PhD

Professor of Applied Mathematics

Bonnie A. Berger, PhD

Professor of Applied Mathematics

Hung Cheng, PhD

Professor of Applied Mathematics

Aise Johan de Jong, PhD

Professor of Mathematics

Richard Mansfield Dudley, PhD

Professor of Mathematics

Alan Edelman, PhD

Professor of Applied Mathematics

(On leave, fall)

Daniel Z. Freedman, PhD

Professor of Applied Mathematics

Sy David Friedman, PhD

Professor of Mathematics

(On leave)

Michel X. Goemans, PhD

Professor of Applied Mathematics

Victor William Guillemin, PhD

Professor of Mathematics

Sigurdur Helgason, PhD

Professor of Mathematics

Michael J. Hopkins, PhD

Professor of Mathematics

Victor Kač, PhD

Professor of Mathematics
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Steven Kleiman, PhD

Professor of Mathematics

(On leave, fall)

Daniel J. Kleitman, PhD

Professor of Applied Mathematics

F. Thomson Leighton, PhD

Professor of Applied Mathematics

George Lusztig, PhD

Norbert Wiener Professor of Mathematics

Arthur Paul Mattuck, PhD

Professor of Mathematics

(On leave, spring)

Richard Burt Melrose, PhD

Professor of Mathematics

Haynes R. Miller, PhD

Professor of Mathematics

Tomasz S. Mrowka, PhD

Professor of Mathematics

(On leave)

Hartley Rogers, Jr., PhD

Professor of Mathematics

Gerald Enoch Sacks, PhD

Professor of Mathematical Logic

(On leave, spring)

Peter W. Shor, PhD

Morss Professor of Applied Mathematics

Isadore Manual Singer, PhD

Institute Professor

Professor of Mathematics

Michael Sipser, PhD

Professor of Applied Mathematics

Richard P. Stanley, PhD

Levinson Professor of Applied Mathematics

W. Gilbert Strang, PhD

Professor of Mathematics

Daniel W. Stroock, PhD

Simons Professor of Mathematics

(On leave, fall)

Gang Tian, PhD

Simons Professor of Mathematics

(On leave)

Alar Toomre, PhD

Professor of Applied Mathematics

Associate  Professors
Martin Z. Bazant, PhD

Associate Professor of Applied Mathematics

Hubert L. Bray, PhD

Associate Professor of Mathematics

(On leave)

John W. Bush, PhD

Associate Professor of Applied Mathematics

Pavel I. Etingof, PhD

Associate Professor of Mathematics

Lars Hesselholt, PhD

Associate Professor of Mathematics

Daniel A. Spielman, PhD

Associate Professor of Applied Mathematics

(On leave, fall)

Gigliola Staffilani, PhD

Associate Professor of Mathematics

(On leave)

András Vasy, PhD

Associate Professor of Mathematics

(On leave, fall)

Santosh S. Vempala, PhD

Associate Professor of Applied Mathematics

Assistant  Professors
Denis S. Auroux, PhD

Assistant Professor of Mathematics

David V. Ingerman, PhD

Assistant Professor of Applied Mathematics

Kiran S. Kedlaya,  PhD

Assistant Professor of Mathematics

(On leave, fall)

Byunghan Kim, PhD

Assistant Professor of Mathematics

(On leave, fall)

Igor Pak, PhD

Assistant Professor of Applied Mathematics

Dmitriy A. Panchenko, PhD

Assistant Professor of Mathematics

Alexander Postnikov, PhD

Assistant Professor of Applied Mathematics

(On leave, fall)

Jason M. Starr, PhD

Assistant Professor of Mathematics

Jeff A. Viaclovsky, PhD

Assistant Professor of Mathematics

Visi t ing  Facul ty
Neil J. Balmforth, PhD

Associate Professor of Applied Mathematics

Jonathan D. Farley, PhD

Associate Professor of Applied Mathematics

Senior Lecturer
John B. Lewis, PhD

C.L .E .  Moore  Instructors
Itay Ben-Yaacov, PhD

Mark J. Behrens, PhD

Emma E. Carberry, PhD (On leave)

Bohui Chen, PhD

Sunhi Choi, PhD

Michael C. Dafermos, PhD

Stephen M. Devlin, PhD

Wee Liang Gan, PhD (On leave, spring)

David A. Glickenstein, PhD (On leave)

Shelly L. Harvey, PhD 

C. Inwon Kim, PhD

Anna V. Lachowska, PhD

Anton Malkin, PhD

Elizabeth D. Mann, PhD

Rahim N. Moosa, PhD

Martin C. Olsson, PhD

Daniel S. Rogalski, PhD 

Yann C. Rollin, PhD

Joao P. Santos, PhD (On leave, fall)

Alexander Scorichenko, PhD

Christine J. Taylor, PhD

Akshay Venkatesh, PhD

Xiaodong Wang, PhD

Neshan G. Wickramasekera, PhD
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Instructors  in  Appl ied  Mathemat ics
Kevin K. H. Cheung, PhD

Matthew J. Hancock, PhD

Plamen S. Koev, PhD

Ross A. Lippert, PhD

Dionisios Margetis, PhD

Rom Pinchasi, PhD (On leave, fall)

Roman Stocker, PhD

Instructor in  Pure  Mathemat ics
Alexander Retakh, PhD

Research Staff
Senior Postdoctoral  Research  
Associate
Catherine H. O’Neil, PhD

Postdoctoral  Fel lows
Maxim Vybornov, PhD

Administrative Staff
Camille Capozzi Carino, EdM

Personnel Coordinator

Paula F. Duggins, MA

Administrative Officer

Sonia Franklin-Sparrock

Financial Administrator

Joanne E. Jonsson, BS

Academic Administrator

Tivon N. Luker

Systems Coordinator

Linda E. Okun, MA

Graduate Administrator

Dennis L. Porche, BA

Assistant to the Department Head

Professors Emeriti
Herman Chernoff, PhD

Professor of Applied Mathematics, Emeritus

Harvey Philip Greenspan, PhD

Professor of Applied Mathematics, Emeritus

Kenneth Myron Hoffman, PhD

Professor of Mathematics, Emeritus

Louis Norberg Howard, PhD

Professor of Applied Mathematics, Emeritus

Daniel Marinus Kan, PhD

Professor of Mathematics, Emeritus

Bertram Kostant, PhD

Professor of Mathematics, Emeritus

Chia-Chiao Lin, PhD

Institute Professor, Emeritus

Professor of Applied Mathematics, Emeritus

Willem V. R. Malkus, PhD

Professor of Applied Mathematics, Emeritus

William Ted Martin, PhD

Professor of Education and Mathematics, 

Emeritus

James Raymond Munkres, PhD

Professor of Mathematics, Emeritus

Richard Donald Schafer, PhD

Professor of Mathematics, Emeritus

George Brinton Thomas, Jr., PhD

Professor of Mathematics, Emeritus

George William Whitehead, PhD

Professor of Mathematics, Emeritus
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The Department of Physics offers undergradu-

ate, graduate, and postgraduate training, with a 

wide range of options for specialization.

The emphasis of both the undergraduate cur-

riculum and the graduate program is on under-

standing the fundamental principles that appear 

to govern the behavior of the physical world, 

from phenomena in the small-scale domain of 

subatomic particles to the large-scale struc-

ture of the universe, spanning a spatial range 

stretching from 10-18 m to 1026 m. At each level 

of structural organization, active and exciting 

areas of investigation abound. Topics range from 

the basic constituents of matter (elementary 

particles), atomic and nuclear structure, through 

thermonuclear plasmas, physics at extremely 

low temperatures or extremely high pressures, 

to the evolution of stars, the large-scale struc-

ture of the universe, and the mystery of gravity.

The department has extensive facilities for 

experimental research, as described in the sec-

tion on graduate study. Many of these are acces-

sible to interested undergraduates in the context 

of the Undergraduate Research Opportunities 

Program. Students are encouraged to enrich 

their curriculum by taking advantage of this 

opportunity.

U N D E R G R A D U A T E  S T U D Y

Bachelor of Science in Physics/Course 8
An undergraduate degree in physics provides 

an excellent basis not only for graduate study in 

physics and related fields, but also for profes-

sional work in such fields as astrophysics, 

biophysics, engineering and applied physics, 

and geophysics. The undergraduate curriculum 

in physics offers students the opportunity to 

acquire basic competence in the fundamentals 

of both experimental and theoretical physics. 

The central core of requirements for the Bachelor 

of Science is designed not only to accomplish 

this objective but also to provide a considerable 

amount of time for exploration through elec-

tives. Students proceed at the pace and degree 

of specialization best suited to their individual 

capabilities.

In the second year, a student is exposed to 

8.03 Physics III (mechanical and electromagnetic 

waves), 8.033 Relativity, 8.04 Quantum Physics 

I, and 8.044 Statistical Physics I. Important skills 

for experimentation in physics may be acquired 

by starting a UROP.

In the third year, students normally take 

laboratory subjects 8.13 and 8.14 Experimental 

Physics I and II, 8.05 Quantum Physics II and 

8.06 Quantum Physics III. Students should 

also begin to sign up for the restricted elective 

subjects, one in mathematics and at least two in 

physics. The subjects 18.04 Complex Variables 

with Applications,18.075 Advanced Calculus for 

Engineers, or 18.06 Linear Algebra are of particu-

lar interest to physics majors. Topical elective 

subjects in astrophysics, condensed matter, 

plasma and atomic physics, as well as nuclear 

and particle physics, allow students to obtain a 

closer acquaintance with these fields. Students 

intending to continue with graduate studies in 

physics are encouraged to take the theoretical 

physics sequence 8.07 Electromagnetism II, 

8.08 Statistical Physics II, and 8.09 Classical 

Mechanics II.

An important component of the Course 

8 program is the thesis, which is a physics 

research project carried out under the guid-

ance of a faculty member. Many thesis projects 

in the recent past have grown out of the 

Undergraduate Research Opportunities Program. 

Students should have some idea of a thesis 

topic by the middle of their junior year. A thesis 

proposal must be submitted before registering 

for thesis units and by Add Date of the fall term 

of the senior year. In order to introduce students 

to the research activities in the department, 

undergraduate physics colloquia are occasion-

ally scheduled.

A relatively large amount of elective time 

usually becomes available during the fourth 

year and can be used effectively in a variety of 

ways, in physics or in other subjects. For further 

information contact Professor Thomas  J. Greytak.

Physics with Electrical Engineering 8-A 
Program
This program, offered in cooperation with 

the Department of Electrical Engineering and 

Computer Science, is designed for students who 

wish to supplement the regular physics curricu-

lum with intensive study in the field of electrical 

engineering. Students completing this program 

receive the degree of Bachelor of Science in 

Physics and a letter from both participating 

departments certifying successful completion of 

the program.

The program should be of particular interest 

to physics majors who wish to broaden their 

career options after receiving the bachelor’s de-

gree and to those who plan graduate work in ex-

perimental physics. Students acquire a thorough 

foundation in both the theory and application of 

analog and digital electronic systems.

To receive certification, a student must 

complete the following subjects in addition to 

the required subjects in the regular physics pro-

gram. This program requires a total of 183 units 

beyond the GIRs.

6.001 Structure and Interpretation of 

Computer Programs

6.002 Circuits and Electronics

6.003 Signals and Systems

6.012 Microelectronic Devices and Circuits

8.07 Electromagnetism II

Depending upon career objectives, a student 

may wish to take 6.111 Introductory Digital 

Systems Laboratory.
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Bachelor of Science in Physics/ Course 8-B
The Course 8-B program is designed for students 

who wish to develop a strong background in the 

fundamentals of physics and then build on this 

foundation as they prepare for career paths that 

may not involve a graduate degree in physics. In 

the past, many students have found an under-

standing of the basic concepts of physics and an 

appreciation of the physicist’s approach to prob-

lem-solving an excellent preparation for careers 

in business, law, medicine, or engineering. This 

option should be even more attactive today in 

light of the growing spectrum of non-traditional, 

technology-related career opportunities.

The 8-B program begins with the core sub-

jects 8.01, 8.02, 8.03, 8.044, and 8.04. Students 

round out their foundation material with either 

an additional quantum mechanics subject, 8.05, 

or a subject in relativity, 8.20 or 8.033. There is 

an experimental requirement of 8.13 or, with the 

approval of the department, a laboratory subject 

of similar intensity in another department, an 

experimental research project or senior thesis, 

or an experimentally oriented summer extern-

ship. An exploration requirement consists of one 

elective subject in physics.

All 8-B students must complete a focus 

requirement—three subjects forming one intel-

lectually coherent unit in some area (not neces-

sarily physics), subject to the approval of the 

department and separate from those used by the 

student to satisfy the HASS requirement. Possible 

areas of focus include astronomy, biology, com-

putational physics, law, medicine, nanotechnol-

ogy, history of science, science and technology 

policy, philosophy, and science teaching. Some 

students may choose to satisfy their experimental 

and exploration requirements in the same area as 

their focus; others may opt for greater breadth by 

choosing other fields for these requirements.

The department recommends that 8-B 

students satisfy the departmental portion of the 

Communication Requirement by taking 8.13 and 

8.225 J. The department may accept substitutions 

for either or both of these subjects by CI-M sub-

jects from other departments if they form a natu-

ral part of the student’s individual 8-B program.

Students who wish to pursue this degree 

should inform their departmental advisor of 

this choice during their sophomore year in 

Bachelor of Science in Physics/Course 8

General Institute Requirements (GIRs)  Subjects 
Science Requirement  6
Humanities, Arts, and Social Sciences Requirement  8
Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 8.03 or 8.04 and 18.03 or 
18.034 in the Departmental Program]  2
Laboratory Requirement [satisfied by 8.13 or 8.14 in the Departmental Program]  1

Total GIR Subjects Required for SB Degree  17 

Communication Requirement  
The program for students entering in the summer of 2001 or later includes a Communication Requirement of 4 
subjects: 2 subjects designated as Communication Intensive in Humanities, Arts, and Social Sciences (CI-H); and 2 
subjects designated as Communication Intensive in the Major (CI-M).  

PLUS Departmental Program  Units 
Subject names below are followed by credit units, and by prerequisites if any (corequisites are indicated in italics 
and subjects given only in the Independent Activities Period are indicated as IAP). 

Required Subjects  132 
8.03 Physics III, 12, REST; 8.02*, 18.02 

18.03 Differential Equations, 12, REST; 18.02 or 18.014
or
18.034 Differential Equations, 12, REST; 18.02  or 18.014 

8.033 Relativity, 12; 8.01, 18.02 
8.04 Quantum Physics I, 12, REST; 8.03*, 18.03* 
8.044 Statistical Physics I, 12; 8.03, 18.03 
8.05 Quantum Physics II, 12; 8.04 
8.06 Quantum Physics III, 12, CI-M; 8.05 
8.13 Experimental Physics I, 18, LAB, CI-M; 8.04 
8.14 Experimental Physics II, 18, LAB; 8.05, 8.13 
8.ThU Thesis (12 units)1

Restricted Electives  36 
One subject given by the Department of Mathematics beyond 18.03 (12 units)
Two additional subjects offered by the department, including at least one of the following: 8.07, 8.08, and 8.092

Departmental Program units that also satisfy the GIRs  (36) 

Unrestricted Electives  48 

Total Units Beyond the GIRs Required for SB Degree  180 
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both. 

Notes on Course 8
1A thesis of 12 units is required. Not more than 30 units of thesis credit may be included in the minimum of 180 units 
beyond the General Institute Requirements required for the SB degree. 
2Catalogue descriptions indicate subjects which cannot be used for this purpose. 

*Alternate prerequisites are listed in the subject description. 

For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue. 
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order to have enough time to design a complete 

program. Specific plans for the experimental and 

focus requirements require the written approval 

of the department’s 8-B coordinator.

Minor Program
The Minor Program in Physics provides a solid 

foundation for the pursuit of a broad range of 

professional activities in science and engineer-

ing. The requirements are 18.03 or 18.034, plus 

any five Course 8 subjects beyond the General 

Institute Requirements.

Students should submit a completed Minor 

Application Form to the Physics Education 

Office, Room 4-352. The Physics Department 

minor coordinator is Brian Canavan. For more 

information on Minor Programs, see the section 

on Undergraduate Education in Part 1.

The Minor Program in Astronomy, of-

fered jointly with the Department of Earth, 

Atmospheric, and Planetary Sciences, covers 

the observational and theoretical foundations of 

astronomy. The minor requires seven subjects 

as follows:

Astronomy, Mathematics, and Physics

Required subjects: 8.03; 8.282 J/12.402 J; 18.03 

or 18.034

Astrophysics

Choose one: 8.284, 8.286, 8.292 J/12.330 J

Planetary Astronomy

Choose one: 12.004, 12.008

Observations

8.287/12.410

Independent Project

Choose one: 8.UR, 8.ThU, 12.UR, 12.ThU, 12.411

Four of the subjects used to satisfy the re-

quirements for the astronomy minor may not be 

used to satisfy any other minor or major.

Inquiries
Additional information concerning degree pro-

grams and research activities may be obtained 

by writing to Professor Thomas  J. Greytak or to 

the Physics Education Office, Room 4-352, MIT, 

Cambridge, MA 02139-4307, 617-253-4841.

Bachelor of Science in Physics/Course 8-B

General Institute Requirements (GIRs)  Subjects 
Science Requirement  6
Humanities, Arts, and Social Sciences Requirement  8
Restricted Electives in Science and Technology (REST) Requirement [can be satisfied by 8.03 or 8.04 and 18.03 or 
18.034 in the Departmental Program]  2
Laboratory Requirement  1

Total GIR Subjects Required for SB Degree  17 

Communication Requirement  
The program for students entering in the summer of 2001 or later includes a Communication Requirement of 4 
subjects: 2 subjects designated as Communication Intensive in Humanities, Arts, and Social Sciences (CI-H); and 2 
subjects designated as Communication Intensive in the Major (CI-M).  

PLUS Departmental Program  Units 
Subject names below are followed by credit units, and by prerequisites if any (corequisites are indicated in italics 
and subjects given only in the Independent Activities Period are indicated as IAP). 

Required Subjects  75-78 
8.03 Physics III, 12, REST; 8.02*, 18.02 

18.03 Differential Equations, 12, REST; 18.02 or 18.014
or
18.034 Differential Equations, 12, REST; 18.02 or 18.014 

8.04 Quantum Physics I, 12, REST; 8.03*, 18.03* 
8.044 Statistical Physics I, 12; 8.03, 18.03 

One of the following subjects
8.05 Quantum Physics II, 12; 8.04
8.20 Introduction to Special Relativity, 9, REST; 8.01, 18.01
8.033 Relativity, 12; 8.01, 18.02 

One of
8.13 Experimental Physics I, 18, LAB, CI-M; 8.04 
or a laboratory subject of similar intensity in another department,
or an experimental research project or senior thesis,
or an experimentally oriented summer externship 

Restricted Electives  48 
At least one subject given by the Department of Physics in addition to those listed above (12 units)1

Three subjects forming one intellectually coherent unit in some area, not necessarily in physics, subject to the ap-
proval of the Department (36 units) 

Departmental Program units that also satisfy the GIRs  (24) 

Unrestricted Electives  78-81 

Total Units Beyond the GIRs Required for SB Degree  180 
No subject can be counted both as part of the 17-subject GIRs and as part of the 180 units required beyond the GIRs. 
Every subject in the student’s departmental program will count toward one or the other, but not both. 

Notes on Course 8-B
1Catalogue descriptions indicate subjects which cannot be used for this purpose. 

*Alternate prerequisites are listed in the subject description. 

For an explanation of credit units, or hours, please refer to the Explanatory Notes in Part 3 of this catalogue. 
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G R A D U A T E  S T U D Y

The department offers programs leading to the 

degrees of Master of Science in Physics, Doctor 

of Philosophy, and Doctor of Science.

Entrance Requirements for Graduate Study
Students intending to pursue graduate work 

in physics should have as a background the 

equivalent of the requirements for the Bachelor of 

Science in Physics from MIT. However, students 

may make up some deficiencies over the course 

of their graduate work.

Master of Science in Physics
The requirements for the Master of Science in 

Physics are the General Institute Requirements 

listed in the section on Graduate Education in 

Part 1. The master’s thesis must represent a 

piece of independent research work in any of the 

fields described below, and must be carried out 

under the supervision of a department faculty 

member. No fixed time is set for the completion 

of a master’s program; two years of work is a 

rough guideline. There is no language require-

ment for this degree.

Doctor of Philosophy and Doctor of Science
Candidates for the Doctor of Philosophy or 

Doctor of Science are expected to enroll in those 

basic graduate subjects that prepare them for 

the General Examination, which must be passed 

no later than in the seventh term after initial 

enrollment. No specific subjects of study are pre-

scribed, except for the requirement of two sub-

jects in the candidate’s doctoral research area 

and two subjects outside the candidate’s field of 

specialization (breadth requirement). Half of the 

breadth requirement may be satisfied through a 

departmentally approved industrial internship. 

The doctoral thesis must represent a substantial 

piece of original research, carried out under the 

supervision of a department faculty member.

The department faculty offer subjects of in-

struction and are engaged in research in a variety 

of fields in experimental and theoretical physics. 

This broad spectrum of activities is organized in 

the divisional structure of the department, pre-

sented below. Graduate students are encouraged 

to contact faculty in the division of their choice 

to inquire about opportunities for research, and 

to pass through an apprenticeship (by signing 

up for 8.391, 8.392 Special Problems in Graduate 

Physics) as a first step toward an engagement in 

independent research for a doctoral thesis.

Research Divisions
The Astrophysics Division of the department has 

a varied program of instrument development and 

ground-based and satellite observations across 

the entire electromagnetic spectrum, with prin-

cipal emphasis on the radio, optical, and X-ray 

bands. Theoretical work emphasizes high energy 

phenomena, stellar evolution, galactic structure, 

solar oscillations, and cosmology. Other areas 

of study include interplanetary and astrophysi-

cal plasmas, gravitational radiation, and the 

cosmic microwave background. See also the 

listing for  Haystack Observatory in the section on 

Interdisciplinary Centers, Labs, and Programs.

Research activities in the Division of Nuclei 

and Particles include the broad fields of nuclear 

reaction and heavy ion physics, intermediate-en-

ergy nuclear structure physics, and high-energy 

fundamental particle physics. The experimental 

research in these areas is based on MIT’s 1 GeV 

Bates Linear Accelerator and on the accelerators 

at Brookhaven National Laboratory, the Fermi 

National Accelerator Laboratory in Batavia, Illinois, 

the Stanford Linear Accelerator, CERN (Geneva), 

the electron-positron collider at DESY (Hamburg, 

Germany), and the Gran Sasso underground 

laboratory at Frascati (Italy). Further informa-

tion appears in the listing for the  Laboratory for 

Nuclear Science in the section on Interdisciplinary 

Centers, Labs, and Programs in Part 1.

The large and dynamic program in Condensed 

Matter, Atomic, and Plasma Physics provides 

students with a wide spectrum of research op-

portunities. Current topics in condensed matter 

include electron transport and critical phenomena 

in one, two, and three dimensions, mesoscope 

physics, and high temperature superconductivity. 

Atomic physics in the division involves ultra-high 

resolution laser spectroscopy, the trapping and 

cooling of atoms with lasers, and Bose-Einstein 

condensation. There are strong plasma programs 

in magnetically confined fusion and free electron 

lasers. Several faculty are applying the tech-

niques of modern physics to current problems 

in medicine and biology. Extensive facilities are 

available on campus for the preparation and char-

acterization of advanced materials and for work 

with high magnetic fields, low temperatures, and 

sub-micron structures. Scattering studies are be-

ing carried out at the Advanced Proton Source at 

Argonne National Laboratory and the NIST Center 

for Neutron Research in Gaithersberg, Maryland.

The chief emphasis of the Nuclear and Particle 

Theory research at the Center for Theoretical 

Physics is on understanding the fundamental 

particles of nature, as revealed by their interac-

tions and by their decay, and on the characteristic 

quantum modes of motion systems composed 

of strongly interacting particles such as atomic 

nuclei. Work is also conducted on theoretical 

astrophysics as well as on the properties of other 

forms of matter. In all of this research, close 

contact is maintained with experimentalists, both 

within MIT and elsewhere.

The Center for Theoretical Physics houses a 

fairly large group of theorists including profession-

al staff, postdoctoral fellows, senior visitors, and 

graduate students engaged in research in theory. 

Opportunities for communication and collaboration 

are maximized within the center; lively interaction 

among the many specialists in the various areas of 

interest is characteristic of this group and is one of 

the major sources of the center’s strength.

Much of the research in the department 

is carried out as part of the work of various 

interdepartmental laboratories and centers, 

including the Laboratory for Nuclear Science, 

Research Laboratory of Electronics, Spectroscopy 

Laboratory, Center for Materials Science and 

Engineering, Center for Space Research, Francis 

Bitter Magnet Laboratory, Microsystems 

Technology Laboratories, Plasma Science and 

Fusion Center, and the Program on Sciences and 

Technology and International Security. These fa-

cilities, most of which are described in the section 

on Interdisciplinary Centers, Labs, and Programs 

in Part 1, provide close relationships among the 

research activities of a number of MIT depart-

ments and give students opportunities for contact 

with research carried out in disciplines other than 

physics.

Inquiries
Additional information on degree programs, 

research activities, admissions, financial aid, 

teaching and research assistantships may be ob-

tained by writing to Professor Thomas  J. Greytak, 

Room 6-109, MIT, Cambridge, MA 02139-4307, 

617-253-6818.

2003–2004



3 2 6

P H Y S I C S C O U R S E  8

P
a

r
t

2 3 2 7

P H Y S I C S C O U R S E  8

F A C U L T Y  A N D  S T A F F

Faculty and Teaching Staff
Marc Aaron Kastner, PhD

Donner Professor of Science

Head of the Department

Thomas John Greytak, PhD

Professor of Physics

Associate Head for Education

Margaret MacVicar Faculty Fellow

Professors
Ulrich Justus Becker, PhD

Professor of Physics

John Winston Belcher, PhD

Professor of Physics

Class of 1960 Faculty Fellow

Margaret MacVicar Faculty Fellow

George Bernard Benedek, PhD

Alfred H. Caspary Professor of Physics and 

Biological Physics

Ahmet Nihat Berker, PhD

Professor of Physics

(On leave)

William Bertozzi, PhD

Professor of Physics

Edmund W. Bertschinger, PhD

Professor of Physics

Wit Busza, PhD

Francis L. Friedman Professor of Physics

Margaret MacVicar Faculty Fellow

(On leave)

Claude Roger Canizares, PhD

Bruno Rossi Professor of Physics

Director, Center for Space Research

Associate Provost

Min Chen, PhD

Professor of Physics

Bruno Coppi, PhD

Professor of Physics

(On leave, spring)

Mildred Spiewak Dresselhaus, PhD

Institute Professor

Professor of Electrical Engineering and Physics

James Ludlow Elliot, PhD

Professor of Astronomy and Physics

Director, George R. Wallace, Jr. Astrophysical 

Observatory

Edward Henry Farhi, PhD

Professor of Physics

Michael Stephen Feld, PhD

Professor of Physics

Director, Spectroscopy Laboratory

Peter H. Fisher, PhD

Professor of Physics

Daniel Freedman, PhD

Professor of Physics and Mathematics

Jerome Isaac Friedman, PhD

Institute Professor

Professor of Physics

Jeffrey Goldstone, PhD

Cecil and Ida Green Professor of Physics

(On leave, spring)

Alan Harvey Guth, PhD

Victor F. Weisskopf Professor of Physics

(On leave, fall)

Jacqueline N. Hewitt, PhD

Professor of Physics

Erich Peter Ippen, PhD

Elihu Thomson Professor of Electrical 

Engineering and Physics

Roman Wladimir Jackiw, PhD

Jerrold Zacharias Professor of Physics

(On leave)

Robert Loren Jaffe, PhD

Professor of Physics

Otto and Jane Morningstar Professor of Science

Director, Center for Theoretical Physics

Margaret MacVicar Faculty Fellow

John Dimitris Joannopoulos, PhD

Francis Wright Davis Professor of Physics

(On leave)

Paul Christopher Joss, PhD

Professor of Physics

Mehran Kardar, PhD

Professor of Physics

Arthur Kent Kerman, PhD

Professor of Physics

Wolfgang Ketterle, PhD

John D. MacArthur Professor of Physics

Stanley Benedict Kowalski, PhD

Professor of Physics

Patrick A. Lee, PhD

William and Emma Rogers Professor of Physics

Leonid S. Levitov, PhD

Professor of Physics

Walter Hendrik Gustav Lewin, DrTechSci

Professor of Physics

James David Litster, PhD

Professor of Physics

June Lorraine Matthews, PhD

Professor of Physics

Director, Laboratory for Nuclear Science

Richard G. Milner, PhD

Professor of Physics

Director, Bates Linear Accelerator Center

Ernest J. Moniz, PhD

Professor of Physics

John William Negele, PhD

William A. Coolidge Professor of Physics

Miklos Porkolab, PhD

Professor of Physics

Director, Plasma Science and Fusion Center

David Edward Pritchard, PhD

Cecil and Ida B. Green Professor of Physics

Professor of Physics

Saul Alan Rappaport, PhD

Professor of Physics

Robert Page Redwine, PhD

Professor of Physics

Dean for Undergraduate Education

Paul Schechter, PhD

William A. M. Burden Professor of Astrophysics

Washington Taylor IV, PhD

Class of 1942 Career Development Professor

Professor of Physics

Alfred P. Sloan Research Fellow
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Samuel C. C. Ting, PhD

Professor of Physics

Thomas Dudley Cabot Professor of Physics

Xiao-Gang Wen, PhD

Professor of Physics

Uwe-Jens Wiese, PhD

Professor of Physics

(On leave)

Frank Wilczek, PhD

Herman Feshbach Professor of Physics

Boleslaw Wyslouch, PhD

Professor of Physics

Richard Kumeo Yamamoto, PhD

Professor of Physics

Barton Zwiebach, PhD

Professor of Physics

(On leave, fall)

Associate  Professors
Raymond C. Ashoori, PhD

Associate Professor of Physics

Isaac Chuang, PhD

Associate Professor of Media Arts and Sciences 

and Associate Professor of Physics

Haiyan Gao, PhD

Associate Professor of Physics

(On leave)

Amihay Hanany, PhD

Associate Professor of Physics

Krishna Rajagopal, PhD

Associate Professor of Physics

H. Sebastian Seung, PhD

Robert A. Swanson Career Development 

Professor in Life Sciences

Associate Professor of Physics

Assistant  Professors
Scott Michael Burles, PhD

Assistant Professor of Physics

Deepto Chakrabarty, PhD

Assistant Professor of Physics

Alfred P. Sloan Research Fellow

Eric Hudson, PhD

Assistant Professor of Physics

Scott Hughes, PhD

Assistant Professor of Physics

Erotokritos Katsavounidis, PhD

Assistant Professor of Physics

Bruce Knuteson, PhD

Assistant Professor of Physics

Young Sang Lee, PhD

Assistant Professor of Physics

Hong Liu, PhD

Assistant Professor of Physics

Nergis Mavalvala, PhD

Cecil and Ida Green Career Development 

Assistant Professor of Physics

Leonid Mirny, PhD

Assistant Professor of Health Sciences & 

Technology and Associate Professor of Physics

Alfred P. Sloan Fellow

Christoph M. E. Paus, PhD

Assistant Professor of Physics

Gunther Roland, PhD

Assistant Professor of Physics

Kate Scholberg, PhD

Mitsui Career Development Chair Assistant 

Professor of Physics

Gabriella Sciolla, PhD

Assistant Professor of Physics

Iain W. Stewart, PhD

Assistant Professor of Physics

Senthil Todadri, PhD

Assistant Professor of Physics

Alfred P. Sloan Research Fellow

Alexander van Oudenaarden, PhD

W. M. Keck Career Development Assistant 

Professor in Biomedical Engineering

Vladan Vuletic, PhD

Assistant Professor of Physics

Senior Lecturers
Peter Dourmashkin, PhD

Jordan Kirsch, PhD

George S. F. Stephans, PhD

Edwin F. Taylor

Lecturers
David Kaiser, PhD

Scott Sewell, PhD

Senior Research  Sc ient ist s
Thomas William Donnelly, PhD

Earl S. Marmar, PhD

Frank E. Taylor, PhD

Richard J. Temkin, PhD

Research  Associates
Aleksey Lomakin, PhD

Jayanti Pande, PhD

Technical  Instructors
Markos Hankin, BS

Andrew Neely, BS

Patrick Ragsdale, BS

Adam Reynolds, BS

William Sanford, BS

Administrative Staff
Carol Breen

Communications/Pappalardo Fellowship 

Program Administrator

Brian E. Canavan, MEd

Education Administrator

Elizabeth Chadis, BA

Development Officer

Virginia Esau, ABD

Space and Renovation Manager

Kathy Krysiak, JD, SPHR

Human Resources & Academic Affairs 

Administrator

Barry Sheehan, MA

Financial Administrator

Heather G. Williams, MA

Administrative Officer

Professors Emeriti
Michel Baranger, PhD

Professor of Physics, Emeritus

Aron Myron Bernstein, PhD

Professor of Physics, Emeritus

Robert J. Birgeneau, PhD

Professor of Physics, Emeritus
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Hale Van Dorn Bradt, PhD

Professor of Physics, Emeritus

Bernard Flood Burke, PhD

Professor of Physics, Emeritus

George Whipple Clark, PhD

Professor of Physics, Emeritus

Eric Richard Cosman, PhD

Professor of Physics, Emeritus

Peter Theodore Demos, PhD

Professor of Physics, Emeritus

Thomas H. Dupree, PhD

Professor of Physics, Emeritus

Harald A. Enge, PhD

Professor of Physics, Emeritus

Anthony Philip French, PhD

Professor of Physics, Emeritus

Lee Grodzins, PhD

Professor of Physics, Emeritus

Kerson Huang, PhD

Professor of Physics, Emeritus

Robert Inslee Hulsizer, Jr., PhD

Professor of Physics, Emeritus

Karl Uno Ingard, PhD

Professor of Aeronautics and Astronautics and 

Physics, Emeritus

Ali Javan, PhD

Professor of Physics, Emeritus

John Gordon King, PhD

Francis Friedman Professor of Physics, Emeritus

Vera Kistiakowsky, PhD

Professor of Physics, Emerita

Daniel Kleppner, PhD

Professor of Physics, Emeritus

George Fred Koster, PhD

Professor of Physics, Emeritus

Benjamin Lax, PhD

Professor of Physics, Emeritus

Earle Leonard Lomon, PhD

Professor of Physics, Emeritus

Francis Eugene Low, PhD

Institute Professor, Emeritus

Professor of Physics, Emeritus

Philip Morrison, PhD

Institute Professor, Emeritus

Professor of Physics, Emeritus

Stanislaw Olbert, PhD

Professor of Physics, Emeritus

Louis Shreve Osborne, PhD

Professor of Physics, Emeritus

Irwin Abraham Pless, PhD

Professor of Physics, Emeritus

Lawrence Rosenson, PhD

Professor of Physics, Emeritus

Malcom Woodrow Pershing Strandberg, PhD

Professor of Physics, Emeritus

Laszlo Tisza, PhD

Professor of Physics, Emeritus

Rainer Weiss, PhD

Professor of Physics, Emeritus

Peter Adalbert Wolff, PhD

Professor of Physics, Emeritus

Physics Industry Forum

James Edward Young, PhD

Professor of Physics, Emeritus
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In 1977, MIT established the Whitaker College of Health Sciences and 

Technology to provide an academic and administrative focus for the devel-

opment of health–related activities at the Institute.

Many faculty members involved in the educational and research pro-

grams of Whitaker College hold joint appointments in the College and in 

other Schools, departments, and interdisciplinary laboratories at MIT. The 

Director of Whitaker College is Alice P. Gast, Robert T. Halsam Professor of 

Chemical Engineering, Vice President for Research and Associate Provost.

Whitaker College includes the Center for Environmental Health 

Sciences, the Clinical Research Center, the Harvard-MIT Division of Health 

Sciences and Technology, and the Division of Comparative Medicine. Refer 

to the section on Interdisciplinary Research and Study in Part 1 for descrip-

tions of the first two centers.

There are several graduate programs in the College. HST offers various 

graduate degree options that focus on different aspects of engineering and 

the biomedical sciences. The program in Medical Engineering and Medical 

Physics leads to the PhD or ScD degree from MIT or the Harvard Faculty of 

Arts and Sciences. The Medical Sciences program leads to the MD degree 

from Harvard Medical School. Both the Radiological Sciences Joint Program 

and the Speech and Hearing Bioscience and Technology Program lead to 

the PhD degree from MIT. 

The Biomedical Enterprise Program leads to the SM in Health Sciences 

and Technology through HST or the SM in Management of Technology 

through the Sloan School of Management. The Master of Engineering in 

Biomedical Engineering is offered in conjuction with the MIT Biological 

Engineering Divison. 

The Medical Informatics Training Program offers predoctoral and post-

doctoral options from MIT and Harvard. The Clinical Investigator Training 

Program trains postdoctoral physicians in patient-oriented research. 

Fellows in this program have the option to pursue a Master of Medical 

Sciences degree from Harvard. 

The Program in Biomedical Imaging and Computation is linked with the 

PhD in Radiological Sciences in the Department of Nuclear Engineering.

Division of Comparative Medicine
The Division of Comparative Medicine has three basic missions: education, 

research, and the provision of comprehensive animal husbandry, clinical, 

and diagnostic services for all research animals at MIT. The division serves 

as the centralized animal resource on campus and provides the necessary 

expertise for investigators conducting biomedical research using animal 

models. 

Division staff members educate the MIT research community in the 

biology and use of research animals as models for biomedical research. 

The division provides online training materials for researchers working 

with animals as well as one-on-one training based on individual require-

ments. Division members teach graduate level courses in the Division of 

Bioengineering and Environmental Health and provide mentorship for 

graduate students. 

With an NIH-funded postdoctoral training program for veterinarians 

specializing in biomedical research, the major long-range goal of the 

research at the division is to develop animal models or in vitro systems 

that are pertinent to biomedical research. The division is internationally 

recognized for characterizing new Helicobacter species and studying the 

relationship of Helicobacter to diseases that are prevalent throughout the 

world.

Faculty and Teaching Staff
Alice P. Gast

Robert T. Halsam Professor of Chemical Engineering

Vice President for Research and Associate Provost

Director, Whitaker College of Health Sciences and Technology

Jacquelyn Ciel Yanch, PhD

Professor of Nuclear Engineering Department of Nuclear Engineering

Director, Biomedical Imaging and Computation Laboratory

Administrative Staff
Barbara Engel, MFA

Administrative Officer

Thomas E. Cavin, BA

Director of Computing

William J. O’Connor, BS

Systems Coordinator

Stefan S. Stasik

Computer Systems Manager

Degrees Offered in the Whitaker College of Health Sciences and 

Technology

Health Sciences and Technology     Course HST
SM Medical Informatics
MD Medical Sciences (degree from Harvard Medical School)
ScD, PhD Electrical and Medical Engineering
ScD, PhD Mechanical and Medical Engineering
ScD, PhD Medical Engineering
ScD, PhD Medical Physics
ScD, PhD Radiological Sciences
ScD, PhD Speech and Hearing Sciences

Note: Many departments make it possible for a graduate student to pursue a 
simultaneous master’s degree.
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The Harvard-MIT Division of Health Sciences and 

Technology (HST) brings engineering, science, 

technology, and medicine to the solution of 

problems in biology and human health. As one 

of the largest biomedical and physician-scientist 

training programs in the United States, HST em-

bodies the longest functioning collaboration be-

tween MIT, Harvard University, Harvard Medical 

School, Boston-area teaching hospitals, and 

research centers. Through these complementary 

resources and relationships, HST trains students 

for research and leadership roles in medicine, 

the biological sciences, and biomedical engi-

neering. Established in 1977, HST formalized a 

major collaborative effort that began in 1970 

between Harvard and MIT in the health sciences. 

This effort is designed to focus the disciplines of 

science and technology on human health care, 

capitalizing on the complementary strengths of 

the two institutions.

HST’s unique interdisciplinary educational 

program brings engineering as well as the physi-

cal and biological sciences from the scientist’s 

bench to the patient’s bedside. Conversely, it 

brings clinical insight from the patient’s bed-

side to the laboratory bench. In this way, HST 

students not only develop a deep understand-

ing of engineering, physical sciences, and the 

biological sciences, which is complemented with 

hands-on experience in the clinic or in industry, 

but they also acquire a deep understanding 

of the underlying quantitative and molecular 

science of medicine and biomedical research. 

Within the Division, approximately 380 graduate 

students work with more than 200 faculty and 

affiliated faculty members from the MIT and 

Harvard communities. In addition to its out-

standing record of accomplishment for research 

in human health care, HST develops innovative 

educational programs that effectively apply 

modern science and technology to important 

health issues.

HST’s excellent research facilities are located 

mainly at MIT, Harvard University, Harvard 

Medical School, and the affiliated teaching 

hospitals and research centers. Students have 

access to the libraries and other educational and 

recreational resources available through Harvard 

and MIT.

HST offers several educational programs that 

focus on different aspects of engineering and 

the biomedical sciences: the program in Medical 

Engineering and Medical Physics leads to the 

PhD or ScD degree from MIT or the Harvard 

Faculty of Arts and Sciences; the Medical 

Sciences program leads to the MD degree from 

Harvard Medical School; both the Radiological 

Sciences Joint Program, and the Speech and 

Hearing Bioscience and Technology Program 

lead to the PhD degree from MIT. The proposed 

Biomedical Enterprise Program will lead to the 

SM in Health Sciences and Technology through 

HST and the SM in Management of Technology 

through MIT’s Sloan School of Management. The 

Master of Engineering in Biomedical Engineering 

from MIT is offered in conjunction with the MIT 

Division of Biological Engineering. The Medical 

Informatics Training Program offers several 

predoctoral and postdoctoral options from MIT 

and Harvard. The Clinical Investigator Training 

Program trains postdoctoral physicians in 

patient-oriented research, and fellows in this 

program have the option to pursue a Master of 

Medical Sciences degree from Harvard.

M A S T E R ’ S  P R O G R A M S

Master’s in Health Sciences and 
Technology
The SM degree in HST is a general master’s 

program that is intended to be coupled to other 

degree programs, such as the MD degree de-

scribed above. In order to account for a wide va-

riety of student interests, the curriculum for the 

HST degree is typically determined by an agree-

ment between the student and his/her advisor. 

It formally has no specific requirements other 

than the Institute requirement for 66 subject 

units and a thesis. In each case, the institutional 

requirements for the master’s degree must be 

satisfied. Further information can be obtained 

from HST’s Office of Academic Administration, 

Room E19-518, 617-258-7084.

Biomedical Enterprise Program
In collaboration with MIT’s Sloan School of 

Management, the proposed HST’s Biomedical 

Enterprise Program (BEP) is designed for indi-

viduals with business experience and a strong 

foundation in quantitative science. The two-year 

program prepares students for entrepreneurial 

leadership in the development of new technolo-

gies, from concept through product develop-

ment, to clinical adoption. Training is provided 

for the efficient entrepreneurial commercializa-

tion of bench and bedside innovation in the con-

text of existing companies or newly established 

ventures.

Acknowledging that medical innovations 

in laboratory research and clinical care only 

benefit society when they are translated into 

commercial products and services, BEP offers a 

unique curriculum that leverages the strengths 

of HST and the Sloan School. BEP students take 

preclinical and engineering courses alongside 

HST’s MD and PhD students, as well as Sloan 

business courses with other Sloan students. 

Subjects designed specifically for BEP by HST and 

Sloan faculty address the particular challenges 

and issues of product commercialization in the 

health care industry. In addition to the subjects 

offered by HST and Sloan, integrative subjects, 

such as Building a Biomedical Enterprise and 

Economics of Health Care Industries, are offered. 

The two-year program leads to the SM in Health 

Sciences and Technology through HST and the SM 

in Management of Technology through Sloan.
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Master of Engineering in Biomedical 
Engineering
Through a program that leads to a Master of 

Engineering in Biomedical Engineering (MEBE), 

the Division of Biological Engineering (BE) joins 

with HST in educating students at the interface 

between engineering and biology or medicine 

by preparing them for leadership positions in 

the medical products, pharmaceutical, and 

biotechnology industries. The MEBE degree from 

MIT constitutes a five-year program leading to 

a bachelor’s degree in a science or engineering 

discipline and a Master of Engineering degree in 

biomedical engineering. The bioengineering (BE) 

track, which emphasizes a unification between 

engineering and biology, operates under the 

auspices of BE. The medical engineering (ME) 

track emphasizes engineering applications in 

systems physiology and clinical medicine, and 

is offered under the auspices of HST. It is of par-

ticular value to students interested in applying 

biomedical engineering to the basic understand-

ing of disease processes in the post-genomic 

era, and is designed for individuals desiring a 

medical and clinical focus in their careers.

While the two MEBE tracks have a similar 

overall structure and academic demands, 

students in the medical engineering track take 

subjects that enable them to apply their engi-

neering expertise to problems in medical and 

clinical sciences. In contrast, the bioengineering 

track is based on subjects that view biological 

systems from an engineering perspective, using 

biology as one of the foundational sciences for 

engineering, along with physics, chemistry, and 

mathematics. Admission to the MEBE program 

requires candidates to demonstrate adequate 

quantitative and engineering credentials 

through coursework, usually as part of an under-

graduate degree program. Students interested 

in applying to the MEBE program should submit 

a standard MIT graduate application by the end 

of their junior year. Detailed program objectives 

and requirements for each track can be found in 

the School of Engineering section under Division 

of Biological Engineering. Additional information 

can be obtained by contacting Professor Roger 

Mark at 617-253-7818 (ME track) or Professor 

Roger Kamm at 617-253-5330 (BE track). 

D O C T O R A L  P R O G R A M S

Medical Engineering and Medical Physics
The doctoral program in Medical Engineering 

and Medical Physics (MEMP) provides a 

thorough grounding in a classical discipline of 

engineering or physics as well as extensive prep-

aration in human biology, basic medical science, 

clinical medicine, and the role of technology in 

patient care. 

The MEMP curriculum has four major 

components: an intensive graduate program 

in an engineering department or in physics or 

chemistry, which includes electives in biomedi-

cal engineering subjects; a series of subjects 

in biomedical sciences taken together with the 

division’s MD candidates and/or biological sci-

ences graduate students in order to understand 

the fundamental biological processes in cells, 

tissues, and organs; specialized clinical training, 

which prepares the student to conduct effective 

research in patient-care environments, and to 

thoroughly understand the process of medical 

decision-making and the role of science technol-

ogy in health-care delivery; and doctoral thesis 

research on a fundamentally important problem 

in medical engineering and medical physics. The 

five-to-seven-year program leads to the PhD or 

ScD in Medical Engineering or in Medical Physics 

awarded by MIT, or the PhD degree awarded by 

the Harvard Faculty of Arts and Sciences.

The program’s objective is to educate 

students to be well-qualified engineers or physi-

cists, and who will have extensive knowledge of 

the medical sciences so that they may engage 

in productive and independent investigations 

at the interface of technology and medicine. 

This technology-medicine interface represents a 

continuum that extends from the molecular level 

to the whole organism level and permits stu-

dents to design a curriculum from two distinct 

but related tracks: the Cellular and Molecular 

Medicine track or the Systems Physiology 

and Medicine track. Students in the Systems 

Physiology and Medicine track are introduced 

to clinical medicine and become involved in the 

assessment and management of human disease. 

Students in the Cellular and Molecular Medicine 

track receive in-depth training and experi-

ence in cellular and molecular biology, which 

emphasizes the impact of modern biology on 

biomedical engineering. In both tracks, students 

learn important clinical skills and acquire a deep 

understanding of clinical care and medical deci-

sion-making processes.

Within the MEMP program is a highly 

focused path involving bioinformatics and 

integrative genomics. The Bioinformatics and 

Integrative Genomics (BIG) program trains 

talented quantitative scientists in the biology, 

engineering, and information sciences used in 

genomic applications. The program features a 

core curriculum that focuses on engineering, 

biology, bioinformatics, computer science, 

and probability theory. A month-long introduc-

tory hands-on genomics laboratory is also an 

essential component of the curriculum. While 

the program’s curriculum is similar to MEMP’s 

Cellular and Molecular Medicine track, students 

in the BIG program are required to take subjects 

in bioinformatics.

Students with undergraduate degrees in en-

gineering or physics must apply simultaneously 

for admission to a graduate department at MIT 

or Harvard and to HST. Applications are due by 

January 15 of the year of desired matriculation. 

Medical Sciences
HST’s Medical Sciences program is oriented 

toward students with a strong interest and 

background in quantitative science, especially in 

the biological, physical, engineering, and chemi-

cal sciences. The subjects in human biology 

developed for this curriculum represent the joint 

efforts of life scientists, physicians, physical 

scientists, and engineers from the faculties of 

Harvard and MIT. 

The programs of study are designed to 

meet the interests and needs of the individual 

student. The student is encouraged to pursue 

advanced study in areas of interest that may 

complement the subjects offered in the division. 

Such study may be undertaken as part of the 

curriculum leading to the MD degree or may be 

pursued in a program that combines the MD 

with a master’s or doctoral degree. HST students 

join the students of the regular Harvard Medical 

School curriculum in the clinical clerkships.

Because HST is committed to educating 

physicians who have a deep understanding of 

the scientific basis of medicine, and who are 

well equipped for an interdisciplinary research 
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plete a doctoral program in Nuclear Engineering 

in addition to a focused clinical experience that 

includes basic biomedical courses and a clinical 

practicum. Training is provided in ionizing and 

non-ionizing radiation systems engineering and 

applications to biological and biomedical issues. 

This is accomplished through an academic core 

of nuclear physics and radiation engineering 

supplemented by biomedical subjects and a 

focused clinical experience. Students’ research 

and education typically involve radiation therapy 

or imaging such as magnetic resonance imaging 

(MRI), computer-aided tomography (CT), posi-

tron emission tomography (PET), single-photon 

emission tomography (SPECT). Recent innova-

tions in the areas of particle radiation therapy 

and medical imaging have made this area one of 

the most exciting in the field of applied nuclear 

and radiation science.

The core curriculum includes topics in 

nuclear and radiation physics, radiation biology, 

medical imaging, and the biomedical applica-

tion of radiation. These subjects form the basis 

of the departmental doctoral examination taken 

by most students two years after entering the 

program. After successful completion of the 

exam, full-time thesis research is pursued in 

specialty areas of radiation therapy, medical 

imaging, radiation biology and biophysics, or 

image processing and computer applications. To 

supplement the program’s academic training, 

a one-month clinical practicum in one of the 

affiliated Boston area hospitals is also required. 

Students submit a doctoral thesis and defend 

it before a committee of MIT faculty, includ-

ing members from HST and the Department of 

Nuclear Engineering, in accordance with the 

interdisciplinary nature of the program.

Admission to the RSJP program and award 

of the doctoral degree in Radiological Sciences 

are decided jointly by HST and MIT’s Department 

of Nuclear Engineering. In addition to a strong 

background in the physical and engineering 

sciences, applicants should have completed two 

undergraduate subjects in biology or biochem-

istry before entering RSJP. Students are required 

to complete three additional life sciences sub-

jects before receiving the doctoral degree. 

career, HST encourages students in the MD cur-

riculum to devote time to research and requires 

a thesis for completion of the degree. Many MD 

students, however, desire even more research 

training than is possible during the standard 

four-year MD curriculum. For such students, 

one option is to pursue a formal PhD program 

in addition to an MD program. Another option 

expands the MD program to five or more years in 

order to include a major research training com-

ponent. This option leads to a master’s degree 

in Health Sciences and Technology in addition to 

the MD degree.

The general requirements for a master’s pro-

gram at MIT are given in the section on Graduate 

Education in Part 1. The subject requirements 

must be in addition to the minimum number of 

units required for the MD degree. Subjects may 

be chosen in scientific, technical, or clinical 

areas relevant to the student’s research area. 

Thesis research may be conducted at MIT, 

Harvard, or at Harvard-affiliated teaching hos-

pitals. The completed thesis must be approved 

by the thesis supervisor and submitted to HST’s 

MD Graduate Committee. The master’s thesis 

simultaneously fulfills the thesis requirement for 

HST’s MD degree. The two degrees are not for-

mally linked; the MD degree is not a prerequisite 

for the master’s degree.

Further details on the Medical Sciences 

program and application forms may be ob-

tained from the Office of Admissions, Harvard 

Medical School, 25 Shattuck Street, Boston, 

Massachusetts 02115. Applications must be 

submitted by October 15 of the year before 

desired matriculation. For further informa-

tion, candidates can contact HST’s Medical 

Sciences Admissions Coordinator at hst-md-

admissions@mit.edu.

Radiological Sciences Joint Program
The Radiological Sciences Joint Program (RSJP) 

offers a unique integration of engineering and 

physical sciences education with research 

opportunities in a broad spectrum of biomedi-

cal research laboratories. The RSJP doctoral 

program is administered in collaboration with 

MIT’s Nuclear Engineering Department and 

Boston-area teaching hospitals. Students com-

Speech and Hearing Bioscience and 
Technology
HST’s doctoral program in Speech and Hearing 

Bioscience and Technology (formerly Speech 

and Hearing Sciences) prepares students with 

an undergraduate background in science and 

engineering to have a broad acquaintance with 

the field of speech and hearing, and to develop 

specialized knowledge that focuses on a par-

ticular approach in research. The only program 

of its type in the country—and the only doctoral 

training program funded in this area by the 

National Institutes of Health—SHBT is designed 

to develop research scientists who can apply the 

concepts and methods of the physical and bio-

logical sciences to basic and clinical problems in 

speech and hearing using innovative research. 

No other research training program provides the 

multidisciplinary depth and breadth offered by 

SHBT. The four-plus-year program leads to a PhD 

in speech and hearing bioscience and technol-

ogy from MIT. SHBT’s more than 50 participating 

faculty members represent ten academic depart-

ments from Harvard and MIT, with research facil-

ities at MIT, Harvard University, Harvard Medical 

School and affiliated teaching hospitals, and the 

Massachusetts Eye and Ear Infirmary. The small 

class size of this unique program (seven to eight 

students per class year) ensures personalized 

and high-quality training by a diverse and dedi-

cated faculty from the two institutions.

SHBT’s curriculum provides an effective 

method of training researchers by introducing 

the physical and biological bases of speech and 

hearing mechanisms involved in the communi-

cations process. While SHBT seeks to develop 

research scientists rather than clinical practitio-

ners, there is a strong emphasis on providing 

students with exposure to clinical problems, ap-

proaches, and techniques. Graduates are thor-

oughly prepared for successful careers in basic 

and applied research in industry, universities, or 

government laboratories involved with biological 

and synthetic communication systems.

The program includes seven core subjects in 

SHBT, as well as graduate study in a traditional 

discipline (e.g., physics, psychology, and en-

gineering). General examinations are required 
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Medical Informatics Program
Medical Informatics is concerned with the cogni-

tive, information-processing, and communica-

tion tasks of medical practice, education, and 

research. It includes the information sciences 

and technology needed to support these tasks. 

The field is intrinsically interdisciplinary, draw-

ing together all traditional medical disciplines, 

the science and technology of computing, bio-

statistics, epidemiology, decision sciences, and 

health care policy and management. In addition 

to a focus on clinical practice, additional areas of 

emphasis are in bioinformatics, and in informat-

ics related to health services research.

HST’s predoctoral and postdoctoral training 

program in Medical Informatics offers fellow-

ships to qualified US citizens or permanent resi-

dents. Several training options are offered: the 

Master of Science degree in Medical Informatics 

from HST; the PhD degree in Medical Computer 

Science from MIT’s Department of Electrical 

Engineering and Computer Science; the PhD in 

Health Decision Science in the Department of 

Health Policy and Management at the Harvard 

School of Public Health; and research fellowship 

training at medical informatics laboratories in 

Boston-area hospitals carried out in conjunc-

tion with the HST Medical Informatics Master’s 

Program. The master’s program is available 

only to HST-enrolled medical students or to 

students who already have advanced training in 

the health sciences (e.g., a doctoral degree in 

medicine, dentistry, nursing, veterinary medi-

cine, clinical psychology, or a PhD in a medical 

relevant field such as physiology). 

The combined training program offers 

several opportunities for education, research, 

and interaction among the various training sites. 

Course offerings at MIT and Harvard, as well as 

a variety of seminars, journal clubs, and other 

opportunities to exchange information provide 

all trainees with opportunities to learn about the 

work at various laboratories and affiliated insti-

tutions, as well as the broader field of biomedi-

cal and health informatics.

Predoctoral fellowship applicants must 

concurrently apply for admission to MIT or a 

Harvard doctoral degree program. Postdoctoral 

applicants typically have at least one year and 

preferably three years of clinical residency 

plicants. Approximately seven students are 

admitted annually. Further information may be 

obtained from Dr. Joseph S. Perkell, MIT, Room 

36-591, Cambridge, MA 02139, 617-253-3223, 

perkell@speech.mit.edu.

in both Speech and Hearing Bioscience and 

Technology and another discipline. Typically, 

a student’s first two years in the program are 

devoted to class work, which is supplemented 

by significant exposure to various research proj-

ects. Course work in the first year assumes famil-

iarity with calculus and differential equations, 

college-level physics, probability and statistics, 

and biology. Course work covers the anatomical, 

acoustical, physiological, perceptual, and cogni-

tive basics, as well as the clinical approaches 

to speech and hearing problems. The early 

introduction of important concepts in acous-

tics, anatomy, and physiology provides a solid 

base from which to pursue individual research 

interests. Early in the curriculum, students are 

introduced to various research laboratories that 

use different approaches to solving speech and 

hearing problems. This involvement in research 

provides an immediate application of classroom 

subjects. Students work with research advisors 

to develop a thorough understanding of basic 

concepts and tools in their fields of concentra-

tion. Later, students participate in subjects that 

require them to apply basic concepts to clinical 

problems and scientific research. Throughout 

the curriculum, special attention is devoted to 

developing personal integrity, scientific values, 

and scholarly practice. With faculty guidance, 

each student plans a concentration tailored to 

the student’s particular interest. 

By the end of their second year, students 

identify an area of professional interest and 

choose a research project that forms the basis 

for their doctoral thesis. SHBT research in the 

speech and hearing sciences focuses on the 

biological and physical mechanisms underlying 

human communication by spoken language. The 

processes addressed by these sciences include 

the physical acoustics of sound and the percep-

tual neurophysiological bases of hearing, as well 

as the linguistic, cognitive, and motor levels of 

processing by talkers and listeners. 

Applicants to the program should have a 

bachelor’s degree in physical science, biol-

ogy, psychology, linguistics, communication 

sciences and disorders, engineering, computer 

science, or a related field. Superior analytical 

skills are strongly recommended for all ap-
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before beginning their fellowship. For more 

information about the Medical Informatics 

Training Program, contact Dr. Robert A. Greenes, 

Decision Systems Group, Brigham and Women’s 

Hospital, 75 Francis Street, Boston, MA 02115, 

greenes@harvard.edu.

Clinical Investigator Training Program
The Clinical Investigator Training Program (CITP) 

trains postdoctoral physicians from various clini-

cal disciplines in the techniques and processes 

used in patient-oriented research. Trainees 

develop expertise in clinical investigation 

while participating in an extensive educational 

program. The two-year program is a coopera-

tive effort between HST, Beth Israel Deaconess 

Medical Center, and Pfizer, Inc. The curriculum 

allows trainees to develop direct experience 

in performing clinical investigation while, 

simultaneously through didactic course work, 

providing a strong foundation in computational 

and statistical sciences, biomedical ethics, the 

principles of clinical pharmacology, in vitro and 

in vivo measurement techniques, and various 

aspects of the drug development process. The 

fellowship program consists of a primary project 

and core curriculum, plus an elective curriculum 

and a project elective. Although not required, 

fellows may choose to pursue a Master of 

Medical Sciences degree from Harvard Medical 

School in conjunction with CITP. The degree is 

awarded at the end of the two-year period upon 

successful completion of didactic coursework, a 

research project, a thesis or thesis equivalent, 

and a qualifying examination. CITP is open to 

physicians who have completed the clinical 

requirements for Board eligibility in their chosen 

specialty or subspecialty. For more information 

or to obtain an application, contact the CITP 

Program Coordinator, Karen Walsh, MIT, Room 

E18-435, 617-258-5921, kwalsh@mit.edu.

Inquiries
Additional information on degree programs, 

admissions, and financial aid may be obtained 

from HST’s Office of Academic Administration, 

MIT Room E25-518, 617-253-2307.

F A C U L T Y  A N D  S T A F F

MIT Faculty and Teaching Staff
Martha L. Gray, PhD

Edward Hood Taplin Professorship of Medical 

Engineering

Director, Medical Engineering and Medical 

Physics Program

Co-Director

Professors
George B. Benedek, PhD

Alfred H. Caspary Professor of Physics

Louis D. Braida, PhD

Henry Ellis Warren Professor of Electrical 

Engineering and Health Sciences and Technology

Director, Speech and Hearing Sciences Doctoral 

Program

Richard J. Cohen, MD, PhD

Whitaker Professor in Biomedical Engineering

Ernest G. Cravalho, PhD

Professor of Mechanical Engineering and Health 

Sciences and Technology

Elazer R. Edelman, MD, PhD

Thomas D. and Virginia W. Cabot Professor of 

Health Sciences and Technology

Director, Harvard-MIT Biomedical Engineering 

Center

Lee Gehrke, PhD

Hermann von Helmholtz Professor of Health 

Sciences and Technology

David E. Housman, PhD

Ludwig Professor of Biology

Robert S. Langer, ScD

Kenneth J. Germeshausen Professor of Chemical 

and Biomedical Engineering and Health Sciences 

and Technology

Robert S. Lees, MD

Professor of Health Sciences and Technology

Roger G. Mark, MD, PhD

Distinguished Professor in Health Sciences and 

Technology and Electrical Engineering

Chair, PhD Programs Admission

Kenneth N. Stevens, ScD

Clarence J. Lebel Professor of Electrical 

Engineering

Peter Szolovits, PhD

Professor of Electrical Engineering and Computer 

Science

MIT Director, Medical Informatic Training 

Program

Richard J. Wurtman, MD

Cecil H. Green Distinguished Professor of 

Neuropharmacology and Health Sciences and 

Technology

Director, Clinical Research Center

Laurence R. Young, ScD

Apollo Program Professor of Astronautics and 

Health Sciences and Technology

Associate  Professor
Dennis M. Freeman, PhD

W. M. Keck Career Development Associate 

Professor in Biomedical Engineering

Assistant  Professors
Steve G. Massaquoi, PhD, MD

Assistant Professor of Electrical Engineering and 

Computer Science and Health Sciences

and Technology

Leonid A. Mirny, PhD

Samuel A. Goldblith Career Development 

Assistant Professor of Health Sciences and 

Technology and Physics

Harvard University Faculty and Teaching 
Staff
Joseph V. Bonventre, MD, PhD

Robert H. Ebert Professor of Molecular Medicine, 

Harvard Medical School

Master of MD Program

Co-Director

Richard N. Mitchell, MD, PhD

Assistant Professor of Pathology, Harvard 

Medical School

Associate Master of MD Program
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Professors
Lee Gehrke, PhD

Hermann von Helmholtz Professor of Health 

Sciences and Technology  and

Professor of Microbiology and Molecular 

Genetics, Harvard Medical School

Robert A. Greenes, MD, PhD

Professor of Radiology, Harvard Medical School

Director, Medical Informatics Training Program

Robert D. Howe, PhD

Gordon McKay Professor of Engineering, Harvard 

University

M. Charles Liberman, PhD

Professor of Otology and Laryngology, Harvard 

Medical School

Bruce R. Rosen, MD, PhD

Professor of Radiology, Harvard Medical School

Co-Director, Radiological Sciences Joint Program

Director, Athinoula A. Martinos Center for 

Functional and Structural Biomedical Imaging

Robert H. Rubin, MD

Gordon and Marjorie Osborne Professor of 

Health Sciences and Technology, Harvard 

Medical School

Director, Clinical Investigators Training Program

Frederick J. Schoen, MD, PhD

Professor of Pathology, Harvard Medical School

Daniel C. Shannon, MD

Professor of Pediatrics, Harvard Medical School

Chair, MD Program Admission

Faculty Director of Resource Development

Mehmet Toner, PhD

Professor of Surgery, Harvard Medical School

Martin L. Yarmush, MD, PhD

Helen Andrus Benedict Professor of Surgery, 

Harvard Medical School

Associate  Professors
Emery N. Brown, MD, PhD

Associate Professor of Anesthesia, Harvard 

Medical School

Deborah Burstein, PhD

Associate Professor of Radiology, Harvard 

Medical School

W. Hallowell Churchill, MD

Associate Professor of Medicine, Harvard 

Medical School

Bertrand Delgutte, PhD

Associate Professor of Otology and Laryngology, 

Harvard Medical School

Principal Research Scientist, RLE, MIT

Isaac S. Kohane, MD, PhD

Associate Professor of Pediatrics, Harvard 

Medical School

Lucila Ohno-Machado, MD, PhD

Associate Professor of Radiology, Harvard 

Medical School

John J. Rosowski, PhD

Associate Professor of Otology and Laryngology, 

Harvard Medical School

Lee H. Schwamm, MD

Associate Professor of Neurology, Harvard 

Medical School

A. Gregory Sorensen, MD

Associate Professor of Radiology, Harvard 

Medical School

Assistant  Professors
Martha Bulyk, PhD

Assistant Professor of Medicine and Health 

Sciences and Technology, Harvard Medical 

School

George Q. Daley, MD, PhD

Assistant Professor of Medicine, Harvard 

Medical School

Hugh M. Herr, PhD

Assistant Professor of Physical Medicine and 

Rehabilitation, Harvard Medical School

Shamil R. Sunyaev, PhD

Assistant Professor of Medicine, Harvard 

Medical School

Senior Lecturers
Stephen K. Burns, PhD

Howard L. Golub, MD, PhD

Stanley N. Lapidus

George M. Milne, Jr., PhD

Lecturers
David J. Edell, PhD

Edwin H. Gilland, PhD

Shai Gozani, MD, PhD

Julie Greenberg, PhD

Linda C. Hemphill, MD

J. Christian Kryder, MD

Elizabeth R. Myers, PhD

Research Staff
Senior Research  Sc ient ist
James C. Weaver, PhD

Princ ipal  Research  Sc ient ist s
Jane-Jane Chen, PhD

Lisa E. Freed, MD, PhD

Chi-Sang Poon, PhD

Gordana Vunjak-Novakovic, PhD

Research  Sc ient ist s
Resy Cavallesco, PhD

Gregory T. Martin, PhD

Donald (Chip) A. Stewart, Jr., PhD

Research  Engineers
George B. Moody

Michelle L. Wedig

Research  Associates
Adam R. Groothuis, BS, MS

Ann M. Lees, MD

Philip Seifert, MS

Research  Fel low
Yuri B. Chernyak, PhD
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Postdoctoral  Associates
Ozan Alkan, PhD

Mercedes Balcells-Camps, PhD

Armenak H. Bantikyan, PhD

Fen Chen, PhD

Anne E. Deconinck, PhD

An-Ping Han, PhD

Glover (Trei) W. Martin III, PhD

Vienna L. Reichert, PhD

Zlatko Vasilkoski, PhD

Matthew Walker III, PhD

Postdoctoral  Fel lows
David S. Ettenson, PhD

Wen-Hua Fan, PhD

Ali Khoobehi, MD

Erin B. Lavik, PhD

Lorenz W. Meinel, PhD

Shai Y. Schubert, PhD

Victor I. Spirin, PhD

Collin M. Stultz, MD, PhD

Evgeny Ter-Ovanesyan, PhD

A. Rami Tzafriri, PhD

Technical  Assistant s
Kimberly C. Atkin

Gilandokht Hashemi, BA

Michele P. Miele

Wanting Zhao

Technical  Associate
Leslie A. Arnold

Visi t ing  Sc ient ist s
Antonis A. Armoundas, PhD

Haim Dan-Danenberg, MD

Thomas S. Deisboeck, MD

Robert G. Dennis, PhD

Omid C. Farokhzad, MD

T. R. Gowrishankar, PhD

Marlène Grenon, MD

Pedro Huertas, MD, PhD

Paul E. Kosnik, PhD

Yuri S. Mansury, PhD

Helen M. Nugent, PhD

Andrew T. Reisner, MD

Viswanathan Sasisekharan, PhD

Gang Song, PhD

Enrico Tognana, PhD

Timothy E. Vaughan, PhD

Chan-Hyun Youn, PhD

Visi t ing  Scholars
Raúl C. Gomila Quiñones, BS

Laura M. Guogas, BA

Mallika L. Mundkur

Jessica Petrillo, BA

Anil K. Thota, MS

Research  Af f i l ia tes
Sergei B. Aleshkov, PhD

A. Gregory Allen, MS

Antonis A. Armoundas, PhD

Bertrand A. Brill, MD, PhD

Larry Brown, ScD

Lee W. Campbell, PhD

Raymond C. Chan, PhD

Hongming Chen, ScD

Michael T. Chin, MD, PhD

Jean M. Connelly

Arthur J. Coury, PhD

Jay A. Fishman, MD

Karen Fu, PhD

Preeth Ramamurthy Gowrishankar, MS

Jennifer A. Healey, PhD

Isaac C. Henry, BS

Franc Jager, MSc

Partha P. Kanjilal, PhD

Jörg Lahann, PhD

David A. Lavan, PhD

Philippe LeBoulch, MD

Jennifer E. McDonald

Ramakrishna Mukkamala, PhD

Matthew A. Nugent, PhD

Robert F. Padera, PhD

Sahil Parikh, MD

Robert Pawliuk, PhD

Chung-Kang Peng, PhD

Vu Hung Quan, MD

Guy Rachmuth

Eyal S. Ron, PhD

John T. Santini, PhD

Eun Bo Shim, PhD

Daniel A. Sidney, PhD

Daniel I. Simon, MD

Elizabeth K. Speliotes, MD, PhD

Kenneth Szajda, PhD

Richard J. Thomas

David S. Tuch, MD

Kenneth G. Weaver

Frederick G. P. Welt, MD

Karen A. Westerman, PhD

Diane Willow, MS

Wei Zong, PhD

Administrative Staff
Domingo B. Altarejos, BS

Graduate Administrator

H. Frederick Bowman, PhD

Senior Academic Administrator

Bernd A. Comjean, BS

Financial Administrator

Patricia A. Cunningham, BA

Manager, HST Office at HMS

Terrill L. Gadde, MFA

Personnel Administrator

Rosemary Hanlon, BS

Research and Grants Administrator

Alison N. Haughton, BA

Manager of Communications
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Maria S. Judge, MBA

Administrative Officer

Gregory A. Llacer, BA

Project Manager for Educational Technology and 

Educational Research

Ronald P. Smith

Manager of Academic Records

Betsy Tarlin, BA

Director of Development

Marsha K. Warren, MA

Coordinator, HST Biomedical Enterprise Program

Professors Emeriti
Walter H. Abelmann, MD

Professor of Medicine, Emeritus, Harvard 

Medical School

Director, Alumni Affairs

Nelson Y. S. Kiang, PhD

Eaton Peabody Professor of Health Sciences and 

Technology, Emeritus

Irving M. London, MD

Professor of Medicine, Emeritus, Harvard 

Medical School

Professor of Biology, Emeritus, MIT
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MIT and the Woods Hole Oceanographic 

Institution on Cape Cod offer joint doctoral 

degrees in oceanography and doctoral, 

professional, and master’s degrees in 

oceanographic engineering. These graduate 

programs draw from the faculty and staff of 

both institutions. Students accepted to the 

Joint Program have access to the extensive 

intellectual and physical resources available for 

advanced study at both Woods Hole and MIT.

M I T - W H O I  J O I N T  P R O G R A M  I N  

O C E A N O G R A P H Y  A N D  A P P L I E D  

O C E A N  S C I E N C E  A N D  E N G I N E E R I N G
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MIT and the Woods Hole Oceanographic Institution (WHOI) on Cape Cod 

offer joint doctoral degrees in oceanography and doctoral, professional, 

and master’s degrees in oceanographic engineering. Graduate study in 

oceanography encompasses virtually all of the basic sciences as they apply 

to the marine environment: physics, chemistry, geology, geophysics, and 

biology. Applied ocean science and engineering allows for concentration in 

the major engineering fields of civil and environmental, mechanical, electri-

cal, and ocean engineering. The graduate programs administered by joint 

MIT/WHOI committees draw from the faculty and staff of both institutions. 

The Joint Program involves several departments in the School of 

Science—Biology, and Earth, Atmospheric, and Planetary Sciences—and 

the School of Engineering—Civil and Environmental Engineering, Electrical 

Engineering and Computer Science, Mechanical Engineering, and Ocean 

Engineering. Financial aid, offered as research assistantships or fellow-

ships to most entering graduate students, is sufficient to cover tuition and 

fees and provide a stipend. Upon admission, students register in the ap-

propriate MIT department and at WHOI simultaneously, and are assigned 

academic advisors at each institution. Because the Joint Program is not 

affiliated with any one particular MIT department, students who wish to be 

considered for the program must indicate their intent on the front of their 

applications.

Research at WHOI is devoted to using the basic sciences and engineer-

ing to gain a better understanding of the marine environment. Some 200 

scientists and engineers and a support staff of about 600 work in five large 

laboratories and smaller facilities located in Woods Hole and on the nearby 

Quisset Campus. Another 75 people operate three research vessels (rang-

ing from 177 to 279 feet in length), the deep-diving submersible ALVIN, and 

smaller coastal vessels. WHOI also has three remotely-operated research 

vehicles. Computer services provided within WHOI include links to other 

institutions and to national networks. A videoconference system be-

tween MIT and Woods Hole provides interactive transmission for classes. 

Specialized research facilities include the National Ocean Sciences 

Accelerator Mass Spectrometry Facility and the North-East Regional Ion 

Microprobe Facility. The library facilities shared with the Marine Biological 

Laboratory are supplemented by collections of the Northeast Fisheries 

Center of the National Marine Fisheries Service and the US Geological 

Survey’s Office of Marine Resources Branch of Atlantic Geology, all located 

in Woods Hole. The village is situated on the southwest corner of Cape Cod, 

about 80 miles from Boston.

Subjects, seminars, and opportunities for research participation are 

offered at both MIT and WHOI. Place of residence is determined by the 

student’s selected program of study and research interests, and transpor-

tation is provided between institutions. Students have the opportunity to 

participate in oceanographic cruises during graduate study.

The faculty of MIT, together with the WHOI scientific staff, offer a wide 

variety of formal and informal subjects in various aspects of oceanogra-

phy and areas directly applicable to ocean science and engineering; both 

faculties are equally involved in all levels of instruction. The subjects are 

supplemented by numerous seminars, directed studies, and cross-regis-

tration privileges with Harvard, Brown, and the Boston University Marine 

Program. Complete listings can be found in the subject descriptions of 

each individual department.

Physical Oceanography 
Physical oceanography is the study of the physics of the ocean. Its central 

goal is to describe and explain the complex motions of the ocean. Principal 

research areas include general circulation, air-sea interaction, shelf dy-

namics, mesoscale processes, and small-scale processes. The Department 

of Earth, Atmospheric, and Planetary Sciences offers programs in physical 

oceanography with WHOI, which lead to the Doctor of Science or Doctor of 

Philosophy degree.

Chemical Oceanography 
Chemical oceanographers study the chemical composition of the marine 

environment and the processes that have produced the present composi-

tion of sea water and sediments. Principal research areas include water 

column geochemistry, sedimentary geochemistry, seawater-basalt interac-

tions, and atmospheric chemistry. The Department of Earth, Atmospheric, 

and Planetary Sciences and the Department of Civil and Environmental 

Engineering offer programs with WHOI in chemical oceanography and ma-

rine geochemistry. These programs lead to the Doctor of Science or Doctor 

of Philosophy.

Marine Geology and Geophysics 
The goal of marine geology and geophysics is to understand the physical 

and chemical processes that determine the structure and evolution of the 

ocean basins and their margins. Research is being conducted in a wide 

range of specialties including micropaleontology, paleoceanography, 

petrology and volcanic processes, seismology, gravity, magnetics, heat 

flow, sediment dynamics, and isotope geology. The Department of Earth, 

Atmospheric, and Planetary Sciences at MIT offers programs with WHOI 

in marine geology and geophysics which lead to the Master of Science, 

Doctor of Science, or Doctor of Philosophy.

Biological Oceanography 
Biological oceanography seeks to describe and understand the biological 

processes which are active in the marine and bordering environments. 

The research of biological oceanographers is diverse, including ecology, 

toxicology, biochemistry, animal behavior and physiology, and molecular 

biology. The programs in biological oceanography are coordinated by 

the Department of Biology and WHOI, and may involve research in other 

MIT departments such as the Department of Civil and Environmental 

Engineering. The programs lead to the Doctor of Science or Doctor of 

Philosophy.
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Degrees Offered in the MIT-WHOI Joint Program

Oceanography and Applied Ocean Science and Engineering
Engineers Applied Ocean Science and Engineering
ScD, PhD Biological Oceanography
ScD, PhD Chemical Oceanography
ScD, PhD Physical Oceanography
ScD, PhD Marine Geology and Geophysics
ScD, PhD Applied Ocean Science and Engineering

Note: With the exception of engineering, the SM is only available as an interim 
degree for doctoral candidates or for those who leave the program before the 
completion of the doctoral degree.

Applied Ocean Science and Engineering 
Applied ocean science and engineering involves the application of physics 

and the engineering sciences to the study of oceanic processes and the 

design of instruments, systems, and structures required to observe, mea-

sure, and work in the ocean. The Departments of Civil and Environmental 

Engineering, Electrical Engineering and Computer Science, Mechanical 

Engineering, and Ocean Engineering offer joint programs with WHOI in 

oceanographic engineering. The programs lead to the master’s degree, the 

Engineer’s degree, Doctor of Science, or Doctor of Philosophy.

Inquiries
Application for admission to the MIT/WHOI Joint Program in Oceanography 

and Applied Ocean Science and Engineering should be made on the MIT 

graduate application form, which may be obtained from the Director of 

Admissions at MIT or from the Education Office at WHOI. Requests for 

further information may be addressed to the Dean of Graduate Studies, 

Woods Hole Oceanographic Institution, Woods Hole, MA 02543, 508-289-

2219, or to the MIT Joint Program Office, Room 54-911, Cambridge, MA 

02139-4307, 617-253-7544. More information is available on the web site at 

http://web.mit.edu/mit-whoi/www/.
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