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1. The Graduate Program in Mechanical Engineering

The Graduate Program brings together faculty members and podt-baccdaureste students into a
community of scholars with acommon interest in innovation, creativity and advanced professiona study.
It seeks to provide, in the atmosphere of a professona school, the widest possible opportunity for
advanced study and investigation and for intimate association among workers whose common objective
is to extend the boundaries of their profession.

The Mechanica Engineering Department offers the following graduate degrees!

(@D} Madter of Science in Mechanica Engineering (SMME)

2 Madter of Science in Ocean Engineering (SMOE)

3 Madter of Sciencein Nava Architecture and Marine Engineering (SMNAME)

4) Madter of Sciencein Oceanographic Engineering (SMOGE, joint MIT/WHOI degree)

(5) Mader of Engineering in Manufacturing

(6) Mechanica Engineer's (ME) degree

) Nava Engineer's (NE) degree

(8) Doctor of Philosophy (PhD) or Doctor of Science (ScD), which differs in name only;
(thisincludes the joint MIT/WHOI degrees)

A Mager of Science degree is the fird graduate degree offered in ME. It is awarded for the
completion of a program of advanced study, and a thesis which is considered to be the centerpiece of
astudent's graduate experience.

The Magter of Enginesring in Manufacturing is a one-year professond degree program that
prepares the student to assume arole of technical leadership in the manufacturing industries.

The Engineer's degree offers preparation for a career in advanced engineering practice. It does so
through a program of advanced coursework which goes well beyond the Master's level. This degree is
not a stepping stone toward the PhD.

The Doctor of Philosophy (or Science) is the highest academic degree offered. It is awarded for the
completion of a program of advanced study and asignificant origind thess.

In what follows, we describe how students can gain entry to the ME graduate programs (sections 2
and 3) and what they must accomplish to obtain the various degrees (sections 49). Section 10
describes some of the means available a MIT to support graduate students financidly.

1 Students admitted in or before fall 2005 to the 13B program in Ocean Systems Management will be able to pursue
their degree objectives at the SM or Doctoral level according to the old Ocean Engineering Department regul ations.
Their diplomas and degrees will be recommended by the Department of Ocean Engineering following the MIT
Bulletin for academic year 2004-2005.



2. Entrance Requirements

Applications to the Mechanica Engineering Graduate School are accepted from persons who have
completed, or will have completed by the time they arrive, a Bachdlor's degree. Mogt incoming
gudents will have a degree in mechanica engineering, ocean engineering, or some related branch of
engineering. However, the department's admission criteria are not specific, and cagpable students with
backgrounds in different branches of engineering or in science may gain entry.

To quaify for a graduate degree, gpplicants are expected to have at least an undergraduate-leve
exposure to most of the core ME disciplines (gpplied mechanics, fluid mechanics, thermodynamics and
heet transfer, materids, control, design and manufacturing), and to be familiar with basic eectric circuits
and dectromagnetic field theory. Those who are deemed deficient may be asked to make up coursesin
certain areas before they graduate. The makeup courses may be at the undergraduate level, in
which case they are relatively elementary, but usually cannot be applied toward graduate credit,
or a the graduate leve, in which case they carry graduate credit.

3. Admisson

There are 3 methods of gpplying to the ME Department.
Online method — preferred method.
Download method — download an application, fill out and return to ME Graduate Office,
Room 1-112.
Obtain paper application from Admisssions Office, Room 1-103, fill out and return to ME
Graduate Office, Room 1-112.
Indl casesdl officid transcripts must be submitted directly to the ME Graduate Office, Room 1-112.

The processing of the gpplications for graduate study in Mechanicad Engineering is, however, done
entirdy by the Department. The departmental admissions officer, together with a faculty committee,
reviews dl goplications, rank-orders them, and admits the number of applicants that the department
expectsit can accommodate.

Foreign students applying from abroad may be admitted, but are not permitted to register unless
they have full financia support for at least the first year. For most of them this support comes fromther
family, their government, or some fund or fellowship. Some may, however, become digible for
registration by recelving an offer of aresearch or teaching ass stantship from an individua professor (see
section 10).

All applicants are required to take the Generd Exam part of the Graduate Record Examination
(GRE) and submit their scores. Students from non-English- speaking countries are also required to take
the IELTS (preferred) or TOEFL exam (phased out by 2010). The minimum acceptable scores for the
IELTS exam is 7 and the minimum acceptable scores for the TOEFL is 577/677 for the paper based
exam, 233/300 for the computer based exam and 91/120 for the internet based exams.

Applications are due by December 15 of the previous year, and decisions are reported in March.

4. Writing Ability

All incoming graduate students must demondrate satisfactory English writing ability, or successfully
complete appropriate training in writing. This requirement reflects the faculty's conviction that writing is
an essentid kill for an engineer with an advanced degree.

All incoming graduate students, native as well as foreign, must take the Inditute writing gbility test
which is administered in September. Depending on the results, a student will ether (8) pass the writing
ability requirement, (b) be required to take a rdatively short, but intensve, seminar-workshop in
expoditory writing during the Independent Activities Period in January (21W.794 Technicd Writing



Workshop), or (c) be required to take a course in writing. Severd courses suitable for engineers and
scientists are offered at MIT, and specia courses are available for those for whom English is a second
language. A sudent will automaticaly satisfy the writing ability requirement by taking any of the
following subjects 21F.225 Workshop in Writing for Science and Engineering, 15.280 Communication
for Managers, 21W.798 or 21W.799 Special Topics in Writing. If any of these is passed, the student
will be excused from taking the writing ability test.

Note that al graduate sudents for whom English has not been the language of indruction in both
elementary and secondary school are aso required by MIT to take an English Evduation Test. Thistest
is separate from the departmenta writing ability tet.

5. Master of Science Degrees

Writing ability requirement. All incoming graduate students are subject to the writing ability
requirement, which is described in section 4.

There are three additiond requirements for Master of Science degrees offered by the Department.
These pertain to (1) credit units, and (2) thesis. The three Ocean-related Master’ s degrees aso have
(3) a digribution requirement. The SMME degree does not have a digtribution requirement. The
specific requirements are as follows:

5.1. Credit units
- Students must successfully complete at least 72 credit units of coursework, not including credit

recaived for thess work. Of the 72 units of required coursework, at least 48 must be H-level
graduate subjects. The remaining 24 units may be for G-level subjects, or for certain advanced
undergraduate subjects that are not requirements in MIT's undergraduate Mechanica
Engineering curriculum.
The program is expected to include at least three H-level graduate Course 2 subjects
(36 units).
Students must teke at leest one graduate mathematics subject (12 units) offered by the
Mathematics Department at MIT. No waivers are alowed.
A minimum grade point average of 3.5 (A=5, B=4, C=3, D=2, F=0) must be maintained in
graduate school.
Students are alowed to transfer credit toward their Master's degree from graduate subjects
taken previoudy a MIT or another accredited ingtitution, and not used as part of the credits
required for an undergraduate or graduate degree. The limit is 24 credit units if the
subjects were taken outsde MIT. Transferred subjects must have a grade of B or higher. No
thess units may be transferred.

5.2. Thess
In the ME Department, the thesis is considered to be the centerpiece of a student's
graduate experience. The dudent must complete an acceptable SM thess under the
supervison of an MIT faculty member or a Senior/Principad Research Scientist/Engineer who
holds an gppointment in the Mechanicd Engineering Department. The thessis an origind work
of research, design, or development. The supervisor signs and accepts the thess upon
completion.



If the supervisor is not a member of the Mechanica Engineering Department, a reader who
belongs to the Mechanica Engineering faculty must dso endorse the thesis. Entering Magter's
degree candidates
- mug notify the ME Graduate Office of their thess supervisor within six weeks of
regigtration, and
mus submit a completed thesis by a due date set by MIT, typicaly no later than one
week before the beginning of the examination period.

5.3. Digtribution Requirementsfor the Ocean-related M aster’s Degr ees

Master of Science in Ocean Engineering: (A graduate subject in each areais
required.) (i) Marine Hydrodynamics (2.20); (ii) A subject that emphasizes professiond
practice in ocean environment, such as Design Principles for Ocean Vehicles (2.22); and (jii)
A subject in Acoudtics and Sensing (e.g. 2.066), or Structurd Mechanics (e.g. 2.080J), or
Structurd Dynamics (e.g. 2.060J).

Master of Sciencein Naval Architecture and Marine Engineering: (i) Marine
Hydrodynamics (2.20 or a more advanced subject); and (ii) a least 24 unitsin their area of
concentration. (Background requirementsin Introduction to Nava Architecture (e.g.,
2.701), and Ship Power and Propulsion (e.g., 2.611) can be waived if teken asan
undergraduate; otherwise, these subjects need to be taken at MIT.)

Master of Sciencein Oceanographic Engineering: Page 7 of the Joint Program
Handbook for Oceanographic Engineering list requirements for Master of Science.

(Please note that this handbook is currently undergoing revisons)

* * %

A typical Madter's degree consdts of Sx tweve-unit subjects plus a thesis, and takes a fulltime
student three regular (fal and spring) terms to complete. Students with a research assstantship will not
be adle to finish in less than this time because of the limitation on the number of subjects they are
alowed to take per term (see section 11). At the same time, there is no reason, other than the
uncertainties of research, why they should take longer. The faculty believes that a typicd Master's
degree in Mechanical Engineering should not take longer than one and a haf years (three full terms plus
the intervening summer) and will grive to implement this duration in its graduate program.

In the ME Department the thes's is considered to be the centerpiece of a student's graduate
experience. The Magter's thesis is essentidly a research (or development, or design) apprenticeship
under a faculty supervisor, and as such is usudly the ngor contributor to the student's professiond
maturation. Incoming students are urged to find a thesis project and supervisor without undue delay.
There are severd reasons for avoiding delay. For one thing, the SM thess is a subgtantia piece of
work and takes time to mature. For another, a sSudent who begins thes's work associates hinvhersdf
not only with afaculty member, but usudly aso with a research group or laboratory where he/she mesets
other faculty and experienced graduate students from whom to learn and get good advice. Itisusudly a
mistake to think that the degree can be attained more efficiently by taking the coursawork first, and
putting off the thesswork to the last term.

A student's thesis supervisor usualy aso serves as the academic advisor. |If the thess supervisor is
not a Mechanica Engineering Department faculty member, the student should seek academic advice



from an ME faculty member whose research interests are close to his/her own (such as the departmental
thesis reader), or from the graduate officer.

5.4. Double SM degr ees.

Students registered in another engineering department at MIT who wish to earn a Magter
of Scence in Mechanicd Engineering, Ocean Engineering, Nava Architecture and Marine
Engineering, or Oceanographic Enginering smultaneoudy with a Mader's degree with
gpecification in their own department may do so by satisfying both departments' requirements,
with the credit unit requirements satisfied separ ately (see the MIT Graduate School Manua),
but with a common thesis. Such programs of study must, however, be approved in advance
by the graduate admissons officers of both the departments involved. The ME Department’s
procedurd requirements are the following: (i) The gpplication form for the dual master’s degree
in the ME Department must be filled out, and adhered to. The student must be admissible to
the ME Department. (ii) The student must select an ME faculty member as athesisreader. That
faculty member must accept the responsbility by a letter to the ME Graduate Admissions
Officer. (iii) Items (i) and (i) must be completed well in advance of thesis completion, but no
later than June 1 of the year before the student expects to graduate.

Students registered in Mechanical Engineering who wish to earn a Magter of Science in

Mechanicd Engineering smultaneoudy with the Ocean-Enginesring Master’s degrees offered
by the Department may do s0 by satisfying requirements for both degrees: 144 credit units
(at least 96 at the graduate H-level), but with a common thesis. Such programs of study
must, however, be approved in advance by the ME Graduate Admissons Officer. The ME
Department’s procedura  requirements are the following: (i) The application form for the dud

master’s degree in Mechanica Engineering must be filled out, and adhered to. (ii) The ME
faculty member who serves as the thess advisor must accept the responsibility by a letter to
the ME Graduate Admissions Officer, and ensure that dl requirements for the dual degree are
met. Items (i) and (i) must be completed well in advance of thesis completion, but no later than
June 1 of the year before the student expects to graduate.

6. Master of Engineering in Manufacturing

The Mader of Engineering in Manufacturing is a one-year professona degree program thet is
intended to prepare the student to assume a role of technica leadership in the manufacturing
indugtries. The degree is a@amed a practitioners who will use this knowledge to become leaders in
exiding as wdl as emerging manufacturing companies. The curriculum congds of (i) a highly
integrated set of 7 lecture/laboratory-based subjects, and a professona seminar for atotal of 90
credit units (not including credit received for thesis work); (ii) athesis project for 24 credit units; and
(i) writing ability. A minimum grade point average of 3.5 must be maintained in graduate schoal.
The following subjects are required, however, exceptions can be made with approva of the M.Eng.
in Manufacturing coordinator.

1. Thecoresubject areasare (90 units):
Manufacturing Physics (3 subjects): Manufacturing Materids and Processes
(2.810), Analyss Desgn and Control of Automated Equipment (2.168), Process
Optimization and Control (2.830)



Manufacturing Systems (3 subjects): Introduction to Manufacturing Sysems
(2.853); Supply Chain Planning and Design (15.762+15.763);
Business Fundamentals: Management for Engineers (2.891)
Plus 1 of the following: Product Design and Development (2.739J), Product
Desgn (2.744); Precison Machine Design (2.75); Axiomatic Design (2.882);
Assembly and Product Design (2.875J)
2. Professonal Seminar in Emerging Manufacturing Industries
3. ThesisProject (24 units) The thesis project isintended to give each student
experience in amanufacturing industry, working on problems with both strategic breadth
and technica depth. It isan integrating experience to help pull together the diverse topics
treated in class. The projects will explore innovations in technology, systems and
business strategy

7. Mechanical Engineer's Degree

The Mechanica Engineer's degree provides an opportunity for further study beyond the Magter's leve
for those who wish to enter engineering practice rather than research. This degree emphasizes
breadth of knowledge in mechanica engineering and its economic and socid implications, and is quite
diginct from the PhD, which emphasizes depth and origindity of research. The Mechanicad Engineer's
degree is not a stepping stone toward the PhD.

The Engineer's degree has four requirements. (1) writing ability, (2) a program of coursework, (3)
thes's, and (4) aquaifying examination. These are described below.

Program of cour ses. The subject requirements are as follows:
(1) 162 credit units (including credited units taken during the Master's degree program).

(2) Atleast 120 units (including 2.999 - see below) must be graduate H-level subjects.
(3) Atleast one subject from eight of the following ten areas:

a  Mechanicsof Solids f. Desgn

b. Materids 0. Manufacturing
c. Huid Mechanics h. Nanotechnology
d. ThermodynamicsHest transfer  i. Energy

e.  Sygem Dynamics & Control h. Bioenegineering

(4) A management/economics requirement of one subject as approved by the Engineer's Degree
Subcommittee.

Students entering the Graduate School with a Master's degree are permitted to transfer no more
than 24 units from another school to the MIT record. No thesis units may be transferred. Subjects
being transferred to MIT records should have a grade of B or higher.

Thesis. The thess may be a extendson of a stable agpplications-oriented
SMME/SOME/SMNAME/SMOGE thesis, or it may be a separate piece of work. An important
requirement is that the thesis dedl with the solution of red, practica engineering problems, including both
their technical and socio-economic aspects.  Students are required to submit a specific thesis proposal
to the Engineer's Degree Subcommittee shortly after embarking on the program.  Students who enter
the program with an SM degree from another school must do a separate Engineer's thesis.
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Students who do a separate Engineer's thesis, or who are required to extend a previoudy submitted
MIT SMME/SOME/SMNAME/SMOGE thess, may receive up to a maximum of 12 units of credit
for their work. The student's thes's advisor determines the amount of credit. Credit is received by
registration of the thesi's work as subject 2.999. The credit units for 2.999, not exceeding 12 units,
become part of the 162 units total subject requirement.

Qualifying examination. Candidates should take the Engineer's Degree qudifying examination during
their first year of resdence. These exams are given by the Engineer's Degree Subcommittee, ustely in
January and May. The examination is an ord one in which the sudents make a twenty-minute
presentation of thar thesis proposa and work to date, placing approximately equal emphasis on the
technica aspects of the work and on its usefulness in engineering applicationsin generd. Questions on
the thesis and related areas will be asked, and the Subcommittee will render its judgment based on both
the technica content of the work and its utility in engineering practice.

The qudifying examinaionfor the Engineer’s Degree may be waived for candidates with either 3
years military or 5 yearsindudtrid post-Bachelor’s Degree experience, and with concurrence from the
Graduate Officer.

The overdl course of study and thess mud comprise a coherent program in Mechanicd
Engineering.  The candidate is required to prepare a plan of study and to submit it to the Graduate
Officer for approva by the Engineer's Degree Subcommittee. The student will be consdered an
Engineer's Degree candidate when this plan is approved.

8. Naval Engineer'sDegree

Nava Engineering is conddered to include dl the arts and sciences as applied in the design, congtruction
and operation of surface and sub-surface marine vehides. The Nava Engineer’s Degree provides an
opportunity for further study beyond the Magter’s level and is intended for those who wish to enter
engineering practice, or who plan a career in the design, acquisition, repair and modernization of ships
and ship systems. This degree emphasizes breadth of knowledge in navad engineering and is quite
digtinct from the PhD, which emphasizes depth and origindity of research.

Requirements for the Nava Engineer’s Degree are identical to those for the Mechanica Engineer’s
Degree outlined in Section 7 above, with the following differences

Program of courses. The subject requirements are as follows:

(1) 162 credit units, including credited units taken during the Magter’ s Degree program.
(2) Atleast 120 units (including 2.999, see below) must be graduate H-level subjects.
(3) Atleast one subject from eght of thefollowing eeven aress:

(Subjects from various MIT departments are normally taken to satisfy this requirement.)

a Mathematics& Numerica Methods  g. Structurd Mechanics

b. Dynamics h. Acoustics

c. Hydrodynamics i.  Ship Production

d. Maerias& Fabrication Technology  j. Nava Architecture & Systems Eng
e. Power and Propulsion k. Ship Desgn

f. Probability & Statistics

(4) Shipdesgnisanintegra part of the Nava Engineer’s Degree curriculuum. Candidates are required
to complete both a conversion design project (2.074) and a 24-credit MIT new magor design project
(2.705) during their course of study.



Thesis. The thess may be an extenson of a stable applications-oriented
SMME/SOME/SMNAME/SMOGE thess, or it may be a separate piece of work. An important
requirement is that the thesis ded with the solution of red, practica engineering problems, including both
their technical and socio-economic aspects.  Students are required to submit a specific thesis proposal
to the Nava Engineer's Degree Subcommittee shortly after embarking on the program. Students who
enter the program with an SM degree from another school must do a separate Engineer's thesis.

Students who do a separate Engineer's thesis, or who are required to extend a previoudy submitted
MIT SMME/SOME/SMNAME/SMOGE theds, may receive up to a maximum of 12 units of credit
for their work. The student's thes's advisor determines the amount of credit. Credit is received by
registration of the thesi's work as subject 2.999. The credit units for 2.999, not exceeding 12 units,
become part of the 162 units total subject requirement.

Qualifying examination.

Candidates should take the Nava Engineer's Degree qudifying examination during their first year of
resdence. These exams ae given by the Nava Engineer's Degree Subcommittee, usudly in January
and May. The examination is an ord one in which the sudents make a twenty- minute presentation of
their thesis proposa and work to date, placing approximately equal emphasis on the technica aspects of
the work and on its usefulness in engineering gpplications in general. Questions on the thesis and related
areas will be asked, and the Subcommittee will render its judgment based on both the technica content
of the work and its utility in engineering practice.

The qudifying examination for the Nava Engineer’s Degree may be waived for candidates with
ether 3 years military or 5 yearsindugtrial post-Bachelor’ s Degree experience, and with concurrence
from the Graduate Officer.

The overd| course of study and thesis must comprise a coherent program in nava engineering. The
candidate is required to prepare a plan of study and to submit it to the Graduate Officer for gpprova by
the Engineer's Degree Subcommittee. The student will be considered an Engineer's Degree candidate
when this plan is approved.

9. Doctoral Program

The highest academic degree is the Doctor of Science, or Doctor of Philosophy. At MIT, these
degrees differ in name only. The doctorate is awarded upon the completion of a program of advanced
gudy, principaly a the Inditute, and the performance of dgnificant origind research, design or
development.

Admission into the doctoral program

1. Studentsfrom outsde MIT may gpply to the doctord program if they have a Magter of Science
degree. (These applications should be made to the MIT Admissions Office: see section 3).

2. Those who are in the departmental SM program may in principle gpply a any time, but they
must do so before they receive their SM if they expect to continue on without interruption.2
The deadline is March 1 for students on the June/September degree list, and November 1 for
those on the January degree list. All internd gpplications should include:

2 An application to the doctoral program by an existing SM student implies that the student intends to continue his
graduate studies without interruption. If admitted, no immediate (formal or informal) leave of absence/deferment will
be granted, and the time for taking the Doctoral Qualifying Examinationswill be the same as that for an incoming
student with an SM degree from another institution.
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Transcripts, a minimum GPA of 4.5 isrequired.  Applicants with a GPA below 4.5 may
be consdered for admission if they present evidence of outstanding potentid to carry out
independent research.

At least two letters of reference from faculty (one from the SM thesis advisor).

A statement of objectives.

Applications should be submitted to the Departmental Graduate Office, Room 1-112.

Note that the qudifying examinations must be taken within three regular terms of the date of
admission to the doctord program (see below).

Requirement for the doctoral degree
The five badc requirements for the doctorate in mechanica engineering are:

(1) thewriting ability requirement, which al graduate sudents must satisfy,
(2) thedoctora qudifying examination,

(3) amagor program of advanced study,

(4) aminor program of sudy in afidd different from that of the mgor, and
(5) athess.

Detalls of the five badic requirements are given below, followed by the rules (procedure, schedules,
etc.) which pertain to the doctord program.

Writing ability requirement. All incoming graduate students are subject to the writing ability
requirement, which is described in section 4.

Qualifying examinations. The purpose of the quaifying examindtions is to determine whether the
gpplicant possesses the attributes of a doctoral candidate: mastery of the mechanical/ocean enginesring
disciplines and ingenuity and sill in identifying and solving unfamiliar problems.

The qudifying examinations are offered twice yearly (January and May) during a two-week period.
All students who are admitted to the doctoral program are digible to take the qudifying exams, and
must do so (for the first time) before the end of three regular terms (fal and spring) after admission
to the PhD program. There will be no exceptions, except by prior petitioning to the Graduate Officer
under specid circumstances.

The qudifying examinations consst of two parts:

1. A st of three subject area examinations which candidates may choose from the following

approved ligt (in parenthesis the subject or subjects most suitable for preparation for these

exams are included):
Dynamics (2.032) or Acoustics (2.066)

Mechanics of Solid Materids (2.002, 2.071), or Structural Mechanics (2.080J)

Fluid Mechanics (2.25), or Hydrodynamics (2.20), or Geophysica Huid
Mechanics (12.800)

Thermodynamics (2.42)

Heat and Mass Transfer (2.52 or 2.55)
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System Dynamics and Control (2.140 and 2.151) or Signd Processing (6.003)
or Probability and Random Processes (6.431 and 2.22)

Biologicd Engineering (2.795J and 2.798))
Optics (2.710)
Manufacturing (2.810)

Desgn

2. A thessarea(research)

Both the list of subjects and the format of each subject exam undergo some metamorphoss. New
subjects may be made available with one term’ s advance notice; existing subjects may be discontinued,
but only upon at least two years notice.

The thess-area examination is currently a forty-five-minute exam in which the candidate presents
and is questioned on his/her own origina research, such as a previoudy completed SM thess or initid
work toward the doctoral thes's.

The Mechanicd Engineering Faculty as awhole review each student's performance in the qualifying
examinations and make decisons regarding passing, being alowed to repeat the exams, or faling.
Candidates who are permitted to repeat the exams must do so the next time they are offered. 1n no
caseisa candidate allowed to repeat more than once.

Major. The mgor isaprogram of advanced study which gives the candidate both depth and breadth in
afield of engineering or science gpproved by the departmental Graduate Committee. Examples are: (i)
Mechanics, (ii) Product Redlization; (jii) Controls, Robotics and Instrumentation; (iv) Energy Science
and Enginering; (v) Ocean Science and Enginesring; (vi) Biomechanics and Enginesring; (vii)
Micro/Nanomechanics and Engineering. The Graduate Officer may approve appropriate aternatives.

The set of major subjects should bring candidates to the state of the art in ther chosen field, insofar
asthat is possible via coursework. These subjects are typically H-level. Candidates mug satisfy their
Doctord Committee and the Graduate Officer that their proposed program meetsthisintent. The mgor
represents the principal component of the candidate's coursework.

The program of study comprised of the mgor, minor, and additionad supporting subjects will
typicdly conds of at least 144 credit units (12 subjects). Advanced subjects taken toward a
Master's degree may be used to satisfy the requirements of the doctorate. Advanced subjects taken a
another graduate school may aso be counted toward the MIT doctorate, if approved by both the
Graduate Officer and the candidate's thess committee. The limit is 72 credit units if the subjects were
taken outsde MIT.

Minor. The minor is aprogram of advanced study that develops competence in an area different from
the candidate's principd fied of interest.  Three subjects (not less than 24 units) must be taken in a
coherent field different from the mgor. These subjects may be taken insde or outside the department.
For example, a student whose thesis is in Mechanics may propose a minor in Product Redlization, or
Biomechanics and Enginearing, etc. and take dl or most of the subjects within the department.

If the minor isin mechanica engineering or mathematics, al three subjects must be on an advanced
graduate levd. In other fields, some undergraduate subject content may be acceptable, depending on
the remoteness of the field from mechanica engineering and on the prerequisites required for graduate
subjects.

Students who have a Bachdlor's or Magter's degree in a fidd distinctly different from mechanical
engineering may receive complete or partia credit toward the minor.  With this exception, al minor
subjects must be taken while the student is registered in graduate school.

12



The minor program must be gpproved in advance by the sudent's thesis committee and by the
Graduate Officer, who places on file a record of the anticipated program as soon as it is formulated.
Any subsequent modifications must have the graduate officer's approva. A minimum grade point
average of 3.5 must be attained for the subjects which comprise the minor.

PhD Thesis. Thethessisamgor, origind work which makes a sgnificant contribution in itsfidd. It is
the principal component of the doctord program, and the part that serves as the mgor indicator of a
candidate's abilities

The thesis is supervised by a faculty advisor and monitored by a doctord committee, which must
include at least three MIT faculty members (including their advisor), and at least two of the three MIT
faculty members must be ME faculty.3 The doctord committee is usudly chaired by the thesis advisor,
unless the advisor is not a member of the ME faculty, in which case a ME faculty member must chair the
committee. At least one of the committee members must be from outside the research group with
which the candidate is associated. The candidate may dso invite qudified people from outsde the
MIT faculty to serve as additiond members of the committee.

Work aready accomplished esawhere, not under the supervision of a member of the MIT faculty,
cannot be accepted in full or partid fulfillment of the thesi's requirement.

Rules of the doctoral program. The candidate is respongible for initiaing the various parts of the
program, and for keeping his’/her Doctoral Program Record up to date in the departmental Graduate
Office. The doctoral program should be undertaken as follows:

1. The student sdects an area of principa interes, finds a faculty member who is willing to act as
thesis advisor, and defines, a least tentatively, an area for the thesis. If the advisor is not in the
Mechanica Engineering Department, the student mugt dso find a faculty member from within the
department who will act as doctorad committee chair.

2. During the firg term after passing the qudifying examinations, the candidate must submit to the
Graduate Office a short, tentative pre-proposal for thesis work.

3. As s00n as possible after that - and under no circumstances later than the end of the second
full term after passing the qualifying examinations - the student must have the following in place:

(&) adoctora thesis committee,
(b) adoctoral thesis proposal,
(c) aproposed program of study for the mgor and minor.

The committee is formed according to the section above, entitted Thess; the committee must be
approved by the Graduate Officer. The doctoral committee, together with the thesis advisor, will be
the student's primary source of advice and guidance. They will monitor and guide the research and act
as mentors in the selection of the mgor, minor, and additional subjects as the student's education
evolves.

The doctoral thess proposd must be avaldble to the departmenta faculty for review and
comments. The proposal is typically limited to six pages of text and figures. Its purposeisto let
the faculty know what the candidate intends to do, and how he/she intends to go about it. It should
provide sufficient literature citations to indicate awareness of previous work, and enough detail to show
how the work is expected to advance the state-of-the-art. The cover page should carry the student’s
name, the thess title, the names of the thes's committee members, and the submission date. Feedback

3 Senior or Principal Research Scientists and Engineers who hold an appointment in the M echanical
Engineering Department may supervise PhD students.
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from the departmental faculty should be welcomed and taken congtructively. All parties should be aware
that thisis a proposal, and not a doctora thesis summary. The proposal represents awork in progress,
rather than a binding contract; the actua work will be guided and reviewed by the thesis supervisor and
the thesis committee, and may evolve in unexpected directions.

We recommend that the candidate have a draft copy of the proposal or pre-proposal ready before
choosing a thesis committee, and that it be used to recruit the right people and get feedback on the
research plan before distributing the proposal. It isthe student’s responsibility to provide the Graduate
Office with dectronic and hard copies of the find proposal, as well as an eectronic copy of an abstract
of the proposa. The Graduate Office will distribute copies of the abstract to al ME faculty.

The program of study for the mgor and minor should be entered on the student's Program Record
Card (higtory card). Students must get signed approval on their history cards for their major and
minor list of subjects from the doctoral committee at its first meeting, and then submit it for
approval to the Graduate Officer.

4. The candidate shdl arrange meetings with the doctoral committee a least once each (fall and spring)
term, and obtain the committegs comments on his/her work. He/she mugt bring to these meetings the
Program Record Card (history card), which is kept on file in the departmenta Graduate Office, and the
chairman of the committee will make a notation of the meeting on the card. The committee will forward
to the graduate officer arecommendation as to whether the candidate may or may not continue doctora
work. A student whose progress is unsatisfactory may be required by the Department, upon a suitable
recommendation (typicaly a U-grade for thesis research) from the student’s Theds Advisor/Thess
Committee, and/or Departmental Graduate Officer, to withdraw from the doctora program.

5. When the thesis is completed, it shdl be presented ordly in an open meeting of MIT faculty, staff,
and students. After the presentation, the thesis is either accepted or rgjected by the departmental
faculty members present.

The thesis presentation is to be scheduled by the doctoral candidate. The student is responsible for
obtaining atime and place for the presentation, and for arranging through the Graduate Office to send an
announcement  of the presentation to each departmentd faculty member. The thesis defense must be
scheduled and announced three weeks in advance. One copy of the thesis must be delivered to
the Graduate Office, and one copy should be ddlivered to each member of the doctora committee at
least two weeks prior to the presentation. The copy in the Graduate Office will be available for the
faculty a large.

The thes's must be defended, and the candidate must submit find, archiva copies of the thesisto the
Graduate Office, by an end-of-term due date established by MIT (see the Graduate Office). If this
deadline is not met, the thesis will not be accepted in the current term.

10. Financial Support and Thesis Supervision

Types of financial aid available. The Mechanicd Engineering Depatment offers three types of
financid assgance to graduate <tudents, fellowships, research assgantships, and teaching
assgantships.

A fdlowship provides students with a direct grant, and leaves them open to sdect their own
research project and supervisor. A number of students in the department are supported by fellowships
from outsde agencies, and a few are available from MIT. However, the department itself hasrdatively
few fdlowshipsto offer.

The mgority of sudents in the ME department are supported by research assstantships, which are
gppointments to work on particular research projects with particular faculty members. The faculty
members procure research grants for various projects, and hire graduate students to carry out the
research. The research is dmogt invariably structured so that it becomes the sudent's thesis. A fulltime
RA gppointment provides a full tuition scholarship (i.e. covers dl tuition) plus asdary which is adequate
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for a single person. In return for a fully-funded education, RAS are required to do a certain amount of
work for the grant that funds them. In mogt cases, this work becomes the student’s thesis project.
Conggtent with this requirement, an RA may register for no more than 24 units of classsoom work
(typicdly two subjects) per regular term, and must do at least the equivalent of 24 units of thesis work
(i.e. research on the project) per term. The summer term is usudly spent on thesis work.

Teaching assgtants are gppointed to work on specific subjects of ingruction. Asthe nameimplies,
TAs uaudly assgt a faculty member in teaching, often grading homework problems and tutoring
gudents. In the Mechanica Engineering Department, TAs are seldom used for regular full-time
classroom teaching. TAs are limited to 24 units of credit per regular term, including both classroom
subjects and thesis. A TA appointment usualy does not in extend through the summer.

Experience has shown that the optimum graduate program condsts of about equal measures of
coursework and research, consstent with an RA gppointment. One advantage of afdlowship is greater
freedom in choosing a research project and supervisor. Another is that, unlike an RA, a fdlowship
gudent is not limited to two courses per term, and may therefore be gble to finish a degree ina
somewhat shorter time.

A teaching assgtantship gives the student teaching experience, and can aso be extremey vauable
for reviewing basic subject materid: for example, in preparation for the doctoral genera exams. It does
not, however, leave much time for thesis research, and may extend the time that the student will need to
complete a degree.

How to get a Research Assistantship or Teaching Assistantship. Once a student is formally
admitted to the Department, he/she is digible for an assgtantship. At this point it helps to understand
how the funding of graduate research works in MIT's Engineering School. The faculty write proposals
for specific research, and when they receive funding, they hire graduate Research Assstants to do the
research with/for them. The departmenta Graduate Office didtributes lists of admitted students to all
faculty members, noting each student's interests, previous university affiliation, grade point average, etc.
From these ligts, the faculty sdlect candidates for the positions they have available. They make therr find
selections after reviewing the students gpplication files. At that point, they contact a student, witha
specific offer for aresearch assgtantship. A particular sudent may get offers from severa professors, in
which case he/she has to make a choice about which one to accept.

The graduate research enterprise is thus somewhat like a free enterprise system, with the individud
professors looking for the best students for their research projects, and the students looking for the most
interesting or satisfying research experience.

What can students who have just been accepted do to improve the chances in this process? The
firdt step isto carefully read the Research areas as listed on the ME website mechemit.edu. From these
areas sudents can identify the faculty members they would like to work with, and should fed free to
write, email, or telephone them; they should not be shy about making the professors aware of any
gpecid qudifications that they (the students) might possess (previous research experience, tc.).

A smdl fraction of the incoming students - those judged by the Department to be the best prospects
- receive guaranteed offers of assgtantships shortly after being accepted.  This means smply that the
Department guarantees that they will receive a full RA or TA for ther first academic year. Note,
however, that each of these students till has to accept a particular position from among the offers that
are made to them by individua faculty members. If they wish to work with particular faculty, they
should fed free to contact them and inquire about the availability of positions, just like the students who
have not received guaranteed offers.

Students seeking research assistantships should be aware that many, if not most, commitments are
made after April 15. Pogtions become available through the spring and summer, depending on when
the research grants come in, and a sgnificant fraction of new research assistantship offers are made after
the beginning of the fal term. Most graduate students end up with funding by the end of their firgt term.

Teaching Assgtantships are rdaively few in number, and are usudly offered to students who are
dready a MIT and known to the departmenta faculty. A student who has akeen interest in serving as
aTA in aparticular subject can make it known by contacting the faculty member in charge (lisged in the
MIT Bulletin under the description of each subject).
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How to find a thesis supervisor if you have independent funding. Students who have fellowships
or are privately funded need to associate themsdlves with a faculty member who will supervise their
thess research. They should choose a supervisor in much the same way as another sudent would try to
secure an RA, identifying prospective faculty members from the Thesis Topics list and checking whether
there are projects they can work on. Research requires money, and even though these students require
no sdary from the Department, they are well advised to find a supervisor who has some funding for the
intended work. Although their obligations to the research are not e same as those of an RA, in
practice they end up working just as hard in order to finish their theses in areasonable time. It isusudly
a good idea to associate with a supervisor as soon as possible after arrival a MIT. The student then
becomes part of a research group, gets a desk to work at, and isin a position to get advice and learn
from his’her supervisor and from the more experienced students in the research group.

Rules for students who do thesis work off-campus. All such students are required to have an
ME faculty member as either thesis supervisor or co-supervisor. Prior to embarking on work away
from campus, a sudent must submit to the Graduate Officer a plan for finishing the degree, indluding
thesis topic, timetable of academic courses at MIT, timetable of planned nonresidentia periods, and
names and coordinates of off-campus supervisors. Both the thes's advisor and the Graduate Officer
must approve the plan by sgnature.  Students with off-campus co-supervisors (SM as well as PhD
candidates) must arrange joint meetings with both their on-- and off-campus supervisors at least once
every regular term.
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