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1. INTRODUCTION

This document, also availablewatvw.me.upenn.edu/currestudents/doctoral/handbook.plgescribes the guidelines for
the Ph.D. program in Mechanical Engineering and Applied Mechanics (MEAM). Addititioaimation is available on
the School of Engineering and Applied Science (SEAS) websitev.seas.upenn.edu/graduate/handbodk is the
student's responsibility to be familiar with the ruleggadures, and requirements of MEAM, SEAS, and the University of
Pennsylvania. Advice and additional information may be obtained from your advisGraitheate Program Coordinafor

or theMEAM Graduate Group Chair

Students who matriculated befokegust 2021 are subject to the policies that were in effect as of their matriculation date
2. ADMINISTRATIVE STRUCTURE

The graduate program MEAM is administered by tHdEAM Graduate GroupTheMEAM Graduate Group is comprised

of the primary faculty members of MEAM as well as faculty from other departments and schools throughout the University.
This unique composition gives students the opportunity to work in emerging and interdisciplinary ar@sréiavant to
mechanical engineeringThe current members of the MEAM graduate group and their research areas can be obtained from
the websitewww.me.upenn.edu/abouesearchiesearckmatrix.php Additional information can be obtained from the
department website.

All graduate programs in SEAS aaglministeredunder the auspices of the Office of Research and Academic Services,
whose activities with respect to graduate studies in MEAM are in conjunction with the recommendations of the MEAM
Graduate Group Chair

3. ADVISORS

An advisor is appointed for each Ph.D. student byMB&M Graduate Group ChairThe advisor works with the student
to develop an appropriate program of studyandst approve of the studentds cour.
researchmentordmoni t ors the studentds .progress on dissertatio

4. GENERAL INFORMATION

The objective of the doctoral program is to educate a cadre of highly competent researchers who will pursue careers in
academia, research, and technological leaderdftip. centerpiece of the doctoral program is dissertation resercb.
studentsare expected to spend mostloéirtime and energy generating high quality, original research. The caakess

duringa s t uténare dt thdniversity will be gearedowards providinghe necessary background to conduct quality
reseach and to strengthenh e st ud e nt lhewledgeinunmechanical engireéringe a ¢ h s tprofessional 6 s
reputation and, to some extent, that of thepartment depend orsuccess in generating a higbality dissertation.
Furthermore, the research grants that faculty receive and all other funding availab2dpahtenenfor graduate students

are closely tied to the department's research productivity.

Course Selectio Approval

Graduate students MEAM have a wide variety of interests, and the MEAM graduate program is designed to encourage
these interests. Some students prefer to take technical courses primarily within the Department; others desire to take :
number & courses in other engineering or science departments. The student musthaitaidvisor's approval for any

course selectionA samplefirst year course plan falEAM doctoral students is available in Appendix A.

Typical Course Load

All studentsenrolled in a degree program are required to be continuously regiskeredcourses per semester (including
independent study atissertatiorresearctcoursey is a normal, fulltime load for alldoctoralstudents. Students must
consult with theMEAM Graduate Group Chaif a deviation from the normal load is contemplated. -Hant students
usually take one or, at most, two courses per semester.

1Dr. Jennifer R. Lukes, Room 247 Towne Bldg. (Tel. 215-8284, email: jrlukes@seas.upenn.edu)
2Maryeileen B. Griffith, Room 297 Towne Bldg. (Tel. 28982826, emailmebg@seas.upenn.edu)
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Registration, Leave of Absence

Continuous registratiois required for all graduate studenisless a formal leavof absence is granted by thedh of the
student ds school . A student who has reached dissertat
military duty, medical reasons, iorcases wherthe student receives a grant for dissertation research conducted atmtoad

the grant does not include funds to pay home institutional fees. A student not in dissertatipwistatiesires a leave of
absencemust submit a request to tMEAM Graduate Group Chaand to the Graduate Division Office.

Changes in Courderogram

Students may add or drop courses without penalty in any semester if it is done by the deadline listed in the current graduate
bulletin. The student must inform the advisor of the decision beforehand and riwsiagproval. However, internatioal

students must maintain ftiime status in accordance with the rules administered by the Office of International Programs.

Grades, Credits, and Academic Standing

The grading system is as followA#+ (4.0) Excellent/Outstandingds (4.0), ExcellentB (3.0), Good; C (2.0), Fair; D (1.0),

Below Average; F (0.0), Failure; and (I) Incomplete. A course in which an F was obtained must be taken again; however,
the F remains on the student'srecordn accor dance with SEAS p-ol wclyl Bdlocgu
courses designated as 6coref6 courses or those courses
cannot be retaken for credit.

Doctoral students in the School of Engineering and Applied Science are expetizidten at least a B average (3.0) in

their work. A student whose record falls below a minimum of a B average will be put on academic probation and may be
required to withdraw; graduation requires a minimum of a B aver@gquirements cannot be satidfiey auditing courses

or receiving an incomplete (I) grade.

Academic Integrity

Each MEAM student is expectedabidebyPe nndés Code of . Btedantseshouldot knowirtgly use any vy
dishonest method to gain an unfair advantage over other students in academic pursuits, especially through, but not limited
to:

1 Giving or receiving any unauthorized aid on an assignment or exam, including working in groups on any
assigment that has been designated as individual by the professor;

1 Misrepresenting theriginality of one's work (plagiarism), particularly through direct copying of work and also
through failingto note the contributions athers, except as permitted by thestructor;

1 Submitting substantially the same work for credit in more than one class, except with prior approval of the

instructor.
I f there is any doubt as to what is per missi lwhowiolatei t i s
the Codeof Academic Integritywill be subject to disciplinary action, which may include referral to the Office of Student
Conduct. For more information, please see the Student Guide on Academic Integrity:

https://catalog.upenn.edu/pennbook/cof@cademieanteqrity/.

Employment
PhD students who are supported by a fellowship are expected to be eingdlgen studies and researdthil time.

Accordingly, accepting employment above the fellowship requires specific approval that must be qgitiained
accepting such employment. Students who are contemplating employment should speak to theimadvisarcmntact
the GraduatdProgramCoordinatorto obtain information on the current approval process.

5. DEGREE REQUIREMENTS
Detailed regulations and requirements concerning the degree are described in theGradeate Student Handbook

(www.seas.upenn.edu/graduate/handbook/indeX.phys the responsibility of the Ph.D. student to become familiar with
all of the degree requirements in addition to those discussed idabiment.

The Ph.D. requirements include the completiografiuate level work beyond the undergraddagreewith a gradepoint
average of at leastB.at the end of every semesteatisfactory performance the Ph.D. qualifying and dissertation
proposalexams, presentation of a departmental seminar, completibreesemestersf teaching practicuMEAM 895),
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and the submission and successful defense of an original and significant disse@atidents not making satisfactory
academic progresnay receive a warning or be placedamademigrobation. If a student receives a warning or is placed

on probation, the student should immediately schedule an appointment wihathéate Group Chair to formalize a plan

of action. In the absence of impvement in the subsequent semester, students on warning or probation may be dropped
from their programEach course is wortbne course unit, with the exception esearchjIEAM 999) and independent

study (MEAM 899) courses, which can range from 1 to 4 course units on approval of the a@tisonilestones in the

Ph.D. program are noted in Appendix B and described in detail in this document.

Course requirements for MEAM Bhstudents:
1 Two coremathematics coursdisted below

o ENM 520Principles and Techniques of Applied Mathaticsl*

0 One course selected from this list:
A ENM 521Principles and Techniques of Applied Mathaticsll*
ENM 522 Numerical Methods for PDEs
ENM 531 Datadriven Modeling and Probabilistic Scientific Computing
MATH 500 Topology
ESES500 Linear Systems Theory
ESE605Modern Convex Optimization
1 Three core MEAM courses chosen from the list of six courses below
MEAM 519 Elasticity and Micromechanics bfaterials
MEAM 530 Continuum Mechanics
MEAM 535 Advanced Dynamics
MEAM 561 Thermodynamics: Foundations, Energy, Materials
MEAM 570 Transport Processes |

o MEAM 620 Advanced Robotics

Onegraduate course in MEAM beyond the core MEAM courses (depth requirement)
Onegraduate course outside MEAfviot ENM 520521)related tos t u d researdh goreadth requirement)
Three additional graduate courses relatetthés t udent 6s research
Threesemesters of Teaching Practicum (MEAM 886rmally taken in'3, 4" and %' semestes)
Six semesters of the MEAM seminglEAM 699)
Responsible Conducf Research in Engineering (EAS 900; mandatory in the firs) year

> > > > >
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Neither MEAM 899 (Independd study) nor MEAM 999 (Research) can be used to satisfy the atmawse
requirements.

Studentsshould check their preparedness for ENM 8BAENM 521 by reviewing the syllabbefore registering
for these courseslf this material is unfamiliar, thetudent should take ENM 510 prior to taking ENM 5#0
ENM 521

*

Requirements othetiming of coursefor MEAM PhD students:
1 A minimum of 4 graduatéevel courses must be taken in year 1.
0 At minimum, these 4 courses should include:
A 1 core math coursand 1 core MEAM course
OR
A 2 core MEAM courses
o0 All courses taken to satisfy thechurse requirement in year 1 should be
MEAM, ENM, or other researehelevant courses
1 A minimum of two core MEAM courses must be completed by the end of year 2

1 All core MEAM courses and the core math courses must be completed by the end of year 3

The above timing is the minimum requirement. Taulty of theGraduate Group strongly recommends that students take
two MEAM core courses related to their research in yeardlifzenthird MEAM core course in year 2. Furthermore, the
faculty strongly recommends that the core math courses be taken during year 1 andApgeemaix A shows a sample
course plan forstyear students

6. POLICY ON TRANSFER OF CREDIT UNITS EARNED AT OTHER INSTITUTIONS



A maximum ofnine graduatdevel course unitséaken at another university may be accegtadtransfer creditTo be
eligible for transfer credit, a course must have been taken within the five (5) years prior teequesting transfer credit

at Penn anda letter grade of B or above must have been received in the courBer University policygraduate courses
taken when a student was an umggladuatewill not be considered for graduatansfercredit. Additionally, study abroad
courses, online coursespurses without a letter gradendcourses taken in a nategree certificate program will not be
considered for transfer creditransfer credits subject to approval by tHdEAM Graduate Group Chaand theAssociate
Dean for Academic Affairin accordance with the rules of the University at the tinte bfe s tmatdcelation&tadents
who wish to receive such credit must submit a petition to the MEAM Graduate Group Chair
(https://grad.seas.upenn.edu/studesntdbook/academigptions/- transfej. To obtain credit for courses taken at other
institutions the followingsteps must be taken

For each transferourse, obtain the course description and the title of the textbook prescribed for the course.
Identify a professor who teaches a similar course at Penn. If a similar course is not offered at Penn, identify a
professor whose areas of expertise are irgdreeral area of the course to be transferred. The professor should
certify that the course is of similar level to a graduate course offered at Penn or, if a similar course is not offered
at Penn, that the course qualifies for Penn students to takeeifdtaffered here.

1 Submita petition on a standard formww.seas.upenn.edu/graduate/pdf@nsfercredit.pd) to the MEAM

Graduate Group ChairAttach to the petition a copy tfe transcript, the professor's certification, and documents

and information noted ithe transfer credit form

il
il

7. INDEPENDENT STUDY

Independent study courses are important vehicles to accommodate special interests of the students that are not serve
through the regular courses. They create opportunities forprijects and a mentoring relationship between students and
faculty. Independent study also can serve as a nfeagtidents and faculty to lay a potential foundation for dissertation

work prior to making a longerm commitment. The student should identify the topic and scope of the independent study

in the semester prior to the one in whibleyintend to take the independent study, and should identify a faculty advisor
whose interests and peartise match the independent study topic.

Since independent studies are less structured than regular courses and typically do not come with strict deadlines,
occasionally students tend to fall behind in their work. There is also the possibility ofnmiscication between the
student and the faculty on the objectives, extent, scope, and the grading method for the independent study.

The purpose of this policy is to set the rules for an independent study with the objectives of maintaining academic rigor and
minimizing any potential for a miscommunication.

1 An independent study course should require an effort comparable to tha¢gilar course, abod0 hours a
week or a total of 126 hours per semester.

1 The student should meet the faculty member administering the independent study (the advisor) on a regular basis,
at least once a week. It is the student's responsibility to slehibese weekly meetings. Past experience indicates
that failure to maintain regular contact with the student's advisor can lead to a less than satisfactory performance
in the independent study course. The key to a successful independent study dy @ffdeathroughout the
semester. The student should not expect to be able to cram a semester's work into a few days of intensive work a
the end of the semester.

9 Prior to the beginning of the semester in which the student contemplates taking thededeptry, the student
and their advisor should develop an independent study proposal. The first paragraph of the proposal should
describe the objectives, scope, and content of the independent study. The second paragraph should state how th
independenstudy will be evaluated and how the student will be graded. The document should be signed by both
the student antheir advisor, and it should be submitted to MEAM Graduate Group Chafor approval before
the beginning of the semester.

1 Atthe conalision of the independent study, the student should prepare a brief report specifying what material was
covered during the independent study, which objectives were met, and which were not. In the event that objectives
were not met, a clear explanation skioloe provided as to why such objectives were not met. This document will
be included in the student's file.

1 Itis the student's responsibility to make sure that these guidelines are followed. Failure to follow these guidelines
may result in the studeits not receiving credit for the independe
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8. TEACHING PRACTICUM

Participation of graduate students in the teaching mission of the departmentcheigvelop teaching, presentation,
leadership, and interpersonal skillall doctoral studentsire required to complethreesemestersf teaching practicum
(MEAM 895). MEAM 895 is an 0.5 course unit class that requilesequivalent of 10 hours of effort per week for one
semesterIn fulfillment of the eaching practicum requirement, studesiit perform severalof the following dutiesinder
faculty guidanceas appropriateattend seminarsn teaching and communication skjllead recitationslead tutorials
supervise laboratory experimentigvelop instructional laboratoriedevelop instrational materialsand grade homeworks,
laboratory reports, and exams. A teaching traimiagkshop, offered by the Center for Teaching bedrning, isconducted
during thesummer (typically August) prior tthe fall semester. Attendance is mandafonall secondyearstudents.To

the extent possible, students will participate in a broad range of teaching activities beyond @adiagf the recitations

will be supervised, and feedback and comments will be provided to the student by the éspdtsible for the course.

At the completion of 0.5 course unit of teaching practicum, the student will receive a Satisfactory/Unsatisfactory grade and
a written evaluation signed by the faculty member responsible for the course. The evaluation agéderbcomments

of the students taking the course and the impressions of the faculty in cBardents whose first language is not English
are required to take and pasasEnglish proficiencyexamination This exammust be taken iDecembef the stdl e nt 6 s
first year.

It is an unfortunate fact that cheating occasionally occurs in classes taught at Penn. Teaching assistants are bften the firs
notice questionable behavior ang students that might be construed as cheatitgs the responsibilityf the teaching
assistant to understamdhat is permissible and what is considered ¢hg#&br each of their three teaching practicum classes.

Teaching assistants wikee what appears to be cheating in progress, for example during arskealu take the following
steps:

1 Interrupt the impermissible conduct and immediately and quietly remove or confiscate notes wratghals a
student is usingtis important that the notése saved as potential evidence

Ask that students mowegpartthange seats

Reiteratethe expectations and rules examinatiortakingfor the class

Permit a student to complete an examination, even if chewtisigspected

After the exam is over, setd completed examinations aside aedord namesf nearby tudentsin case it is
necessaryo contact witnessdater

1 Tell the faculty member in charge of the class about the suspected cheating incident

E R ]

Teaching assistants who suspect cheating after the fact, for example identical homeworks submitted byor®o or m
students, should consult with the faculty member in charge of the class.

Helpful information on how todiscourage cheating may be found in thé&ode of Academic Integrity:
http://www.upenn.edu/ademicintegrity/

9. OBSOLETENESS

The Ph.D. program, culminating in a successful defense afdatteraldissertation, must be completed within a period of
tenyears from the year of matriculation as a graduate student in the School of Engineering and Applied Science of the
University of Pennsylvania.

10. THE MEAM Ph.D. QUALIFYING EXAMINATION POLICY

All students who are working toward the Ph.D. degree nalst aind pasthe Ph.D. Qualifying Examination. This
examinati on s er v e sabittptoiddeperelenttyicanduct eesearch ofdighrguialitys M.S.E. students who
think that they mawish toapply tothe Ph.D. in MEAM may alspetition theMEAM Graduate Group Chaand request

to take this exam.

The qualifying examination is administered in the following manner:

7
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1. By the end othefirst semester, each fuime doctoral student will elect an independent study in the general area in
whichtheywish to pursue dissertation research. The independent study will be carried out during the second semester,
and it will be mentored by a willing faculty advisor chosen by the stud&hé advisor must be a member of the
MEAM Graduate GroupWhilethead i sor need not be t he stividrecommgrededP h. D
that studentshoosea faculty advisor whas likely to serve as their dissertation supervisor in the future.

2. The independent study course taken for the qualifying exam Willxffahe basic guidelines outlined in Section 7, with
the additional condition that the independent study be research oriented. A research oriented independent study car
consist of a critical review of a body of literature, a new contribution to addegssig the existing literature, a
formulation and possibly a solution of a new mathematical model, an experimental study, or a combination of the
above. The independent study should afford the student the opportunity to carry out independent research.

3. The student will submit an independent study proptistiie Graduate Coordinator, who will convey it to KhEAM
Graduate Group ChairThe proposal is duthe Monday immediately preceding the start of spring semester classes.
The specific due date will bennounced toward the end of the fall semesEudents should work closely with their
advisor in developing their independent study proposals and the advisor should review and approve the proposal prior
to submission.The independent study proposal sldole brief ypically one page or lessind must be signe@r
approved via enail) by the student and the advisor. It should be written in a way that is comprehensible to individuals
other than the student andtheir advisor. The proposal should be structured as follows:

@Page 1 should be a cover page stating the title of 1
advisor.

(b) Page 2 should contain the following:

1 First paragraph: a brief summapf the motivation, objectives, scope, and anticipated content of the
independent study proposal. The aimtbifs paragraph is to answer the following questions: What
problem/topic do you plan to address in the independent study? Why is the chosentéopgtirig or
important? What do you hope to achieve/complete in the semester long project (be as specific as possible)?
What approaches, methods, tools, etc. do you plan to use? A list of pertinent references should be provided at
the end of the proposal.

1 Second paragraph: a statement describing the anticipated outcomes of the independent study and how the
independent study will be evaluated.

I Third paragraph: aummary of foundational topics that underfiie proposed independent study. Briefly
describe which foundational subjects/topics in mechanical engineering, math, and/or related engineering
disciplines are central in the proposed independent stlitlis summary shouldalso list courses
(undergraduate afar graduatejhat the studenwill use knowledge from to complete the independent study

4. At the beginning of the second semester,MiAM Graduate Group Chaiwvill appoint a Qualifying Examination
Committee for each student. The Committee will inclimtestudent's advisor, a committee chair, and a math examiner.
At least half of the committee members, including the committee @hdithe advisgmust be members of the MEAM
Graduate GroupT he mat h exami ner 6 s r e s pdenhhadalfair knowlegge of sndergoaduata s u r
mathematics as contained in the syllabi of MATH 104, 114, 240, 241 and ENM 251. The student is also expected to
know the concepts taught in all graduate math coysse as ENM 510, 520, 52fh)atthey havetaken before the
qualifying exam.The Committee will be chosen based on the area of the student's independentTstuahtain
feedback on research prograde student may choose to make a-sachester brief oral presentation to the Committee
or, if it is convenient to do sat the group meeting of a faculty member different from their advisor

5. On or before the last day of final examinations in the student's second sethestadent will submit a report their
Qualifying Exam Committee that summarizéeeir independent study work.The report should be submitted
electronically If somecommittee members prefer a hard copyhe reportthe student will provide one to them upon
requestThecoverpage of this report should include the indepe
committee members, and the time, date, and location of the Qualifying Ekarstudent wilalso submit an electronic
version of the report to the Graduate Coordinator, who will convey it telE#®M Graduate Group ChairThereport
should be written in the format of a journal pagapproximately 20 pages, double spaceah)d it should be

8



undestandable by an educated audience not expert in the field. The due dateepbttewvill not be extendedThe
student will receive a grade for the independent s{iMyAM 899) given by the faculty advisor. This graddl be
based on the student'sitten qualifying exam report and their work over the course of the senielseeMEAM 899
gradewill be independent of the outcome of the qualification process.

6. No later than a month after the last day of finals, the student will take the qualifyingnekam Only students in
good academic standingho have no | (incomplete) grades on their transevifptoe allowed to take the examination.
"Good academic standing" impli¢isat the student's cumulative grade point average, including both fall end sp
semesterds 3.0 or aboveat the time of the examination. In the examination, the student will prémgnteportto
the Committee and respond to questionally or, if directed by the committee, by writing on the boafthe
presentation itself should be approximatgédyminutes in length.The Committee may ask additional questions related
more broadly to the independent study and on material covered in the student's courses (including mathematics
courses). The math aminer (and any other committee members) may ask questions on mathematics relevant to the
broadarea of the independent study.

7. The Qualifying Exam Committee will review the student's record in coursewaik jindependent studseport and
their performance in the oral examination. Then, the committee chair, in consultation with other members of the
committee, will make a recommendation to MMIEAM Graduate Group Chaion the outcome of the qualifying
examination. The Committee may also suggesiwase plan or make other recommendations to help the student deal
with any weaknesses their background. In exceptional cases, the Committee may recommend the submission of a
revised paper and/or another presentation. The deadline for this revisefbreseatation will be determined by the
MEAM Graduate Group Chain consultation with the Committebut must be no later than two months after the last
day of final examinations in the spring semestdre Graduate Group will make the final decisionncag/hether the
student passes the exam. TMEAM Graduate Group Chawill inform the student about the result and if applicable,
will specify the deadline for any revised papers, presentations or other recommendatietimeePandents must take
the Quéifying Exam after they have completed six courses, at the first time it is offered. If the deadlines stated here
are not adhered to, an explanatory letter signed by the student and the advisor must be submited\id teaduate
Group Chairfor approva

Schedulingof the qualifying exams will be coordinated by tBeaduate Grouplt is the student's responsibility to remind
their committee members of the time and place of the Qualifying Exam at least one week before the scheduled exam.

11. THE DIRECT PATH TO THE Ph.D. FOR STUDENTS WITHOUT AN M.S.E. DEGREE

Students who have onl ytoatudpfarche Bh.Do aredescouwtagay togegist@haDd studeirsts h
However, they may obtain a MaagairtPh.D.@regrath.e The fueents musttinfoemythe s o
MEAM Graduate Group Chaimn writing, of their intent with respect to the Master's degree.

12. OBTAINING AN M.S.E. DEGREE

The master and doctoral programs have different objectives. An M.S.E. degree will not be automatically grdtttdd. to a
studentupon the completion of 10 course uniBoctoral students who desire to obtain an M.S.E. degree at some point
along their dowral studies must petition the Graduate Group. The Graduate Group or its designee will review the
petitioner's records and determine whether the granting of the M.S.E. degree is approppiatly, M.S.E. degrees are
awarded td’h.D. studerst at theend of their third year at Penn.

13. DISSERTATION

Several recognized paths are available to the student when choosing a dissertation topic. Often the topic will bé the natura
result of sponsored research the student may be working on. Somegineesd i cul arly chall enging
place of employment will form the foundation for a dissertation. Regardless of the route by which a dissertation topic is
chosen, a student must have a faculty member willing, by mutual agreement,d@ atissertation advisor. It is essential

that the student realize that the dissertation is the culmination of years of study and is the distinguishing feaRhebof the
degree. Clearly, dissertation topics and advisors should be chosen with cdedilzerdtion. The student should feel free

to discuss possible topics and dissertation supervision with any and all MEAM faculty members.
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MEAM 999 is the course number assigned to dissertation research. Several units of this course may be taken
simultareously. The grading of MEAM 999 is done by the student's dissertation advisor. Only grades of "S" (satisfactory),
"U" (unsatisfactory) or "I" (incomplete) can be earned in this course.

Each Ph.D. student is required to have a Dissertation Commitpégecia by the end of their second year of stddhe role

of the Commiittee is to provide guidance and feedback to the student throughout their doctoral Jiograissertation
Committee is distinct from the Qualifying Exam Committee, whose purposexsdorei ne t he st udent 6s |
research.The DissertationCommittee must be composed of at least three mendieitse Stading Faculty at Penn

including the advisqrthe readeand the Committee ChaiThe advisor or c@advisor cannot serve as tb@mmittee chair

or reader.The Committee Chaiand advisormust bemembes of the MEAM Graduate GroupAdditional committee
members may come from disciplines related to the student's research topic. The Committee may include members who ar
not on the faculty of the University of Pennsylvania, subject to approval byE#éV Graduate Group Chaias longas

at least three members of the Committee are faculty of the University of Pennsylvania. At least half of the Committee
members must be members of the MEAM Graduate Group.

The following steps are required to appoint a Dissertation Committee:

1 The Ph.D. student anthe advisor discuss and agree upon which faculty would be suitable Committee
members

1 The Ph.D. student contacts each prospective Committee member to determine whetheulthbg wiling
to serve on the @nmittee

I Once all ©@mmittee members have agreed, the Ph.D. studentiés theMEAM Graduate Group Chair
(copying the advisor and the Graduate Program Coordinator) to request formal appointment of the selected
faculty members to thEommittee

1 If the MEAM Graduate Group Chaapproves, the Committee will be appointed. The student and Committee
will be notified upon approval. If approval is not granted, MiAM Graduate Group Chaiwill work with
the advisor and student to appaant appropriate committee

At a minimum, he Disertation Committee must meet annually with the student to provide guidance and feedback.

Changes in a Ph.D. student s Dissertation Committee me
change i n the st ude n tabbsaticalleases @ othertoccdriences In suchanstances, the stutientwhould
contact the\EAM Graduate Group Cha{copying the advisor and the Graduate Program Coordintatogjjuest approval

of anyproposed changes to the Committee.

The dissertation prp o s a | is a document out !l ining AfhletimpRhdnstudeotr t h
must prepare andrally presentheir dissertation proposal to the Dissertation Committee by the end of the third year of
study.Any extensions to the pposal deadline must be approved by the MEAM Graduate Group (QYaidissertation
proposal may be presented without prior approval of the Dissertation CommitteeMbiyAlMé Graduate Group ChairAt

least two weeks before the dissertation proppsegentation, the student will submit @lectroniccopy of the proposal to

their Dissertation Committeelf some committee members prefer a hard copy of the proposal, the student will provide one
to them upon requesthe student will also submit an eteanic version of the proposal to the Graduate Coordinator, who

will convey it to theMEAM Graduate Group Chair

The proposal should include the following:

A cover page indicatg the date, time, and location of the dissertation proposal presentation.
The main goal(s) of the dissertation

A discussion of previous related work in the field.

An explanation of \ty the dissertation is a new contribution to the field

A breakdown of the major tasks that will be pursued to accomplish the goal(s)

A discussio of work the student has already done.

A discussion of how theemaining workwill be performed (methods, approaches, resources, etc.)
A timeline for completion of the major tasks and an estimated graduation date.

=4 =4 -4 _8_8_8_2_-2

Theintent of theproposal presentatida for the committe¢o assess whether the plan for the dissertation is novel, feasible,
and possible to complete in the desired timeframe, and for the student to receive feedback and guidance on the propose
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work. The committee oftemakes constructive suggestions for strengthening the research and the eventual dissertation.
The Dissertation Committee Chair will inform tMEAM Graduate Group Chaand the student, in writing, on whether

the Dissertation Committee has approved tloppsal and what its recommendations are on further work. If the proposal

is not approved by the Dissertation Committee, the student must make the necessary improvements, resubmit, present th
new proposal, and earn its approval. The proposal must beleteth@at least six to twelve months prior to the final
dissertation defense. A Ph.D. student is advanced to Ph.D. candidacy after successfully presenting the dissertation proposa

To avoid any misunderstanding, it is emphasized that the dissertation itself is not approved at the dissertation proposal
meeting; only the area of the research topic and a general plan of the dissertation are approved.

Any significant changes to theqposed researddfter the proposahust be presented to and approved bydbmmittee

When the dissertation advisor is satisfied with the dissertation presented by the student, copies of the dissertaion are giv
to the members of the Dissertation Conteg for study and critique. Normally, the Dissertation Committee members
require three or four weeks to examine a dissertation, and the student should recognize this when attempting to mee
deadlines. Once all members of th€ommitteeare satisfied withthe dissertationthe student may then schedule the
dissertation defenself the Committee feels that major modifications are in ordlee, defense cannot be scheduled until
such modifications are made to the Committeebs satisfa

The dissertatiomefenseby the doctoral candidate is given at a meeting open to the pubiie.announcement of the
defensdo the public mast be submitted to the Graduared Semina€oordinatos for posting at least three weeks prior to

the presentatiorAfter the presentation by the candidate, the Dissertation Committeaskiguestiors on several aspects

of the work. Additional questions or comments from others attending the presentation will then be solicited. The general
public will then be askeatieave the room prior to a final session at which more questionberesked by the Dissertation
Committee. The Dissertation Committee will decide on acceptance or thacneptance of the dissertation at the
conclusion of this meeting.

Once the disgtation has been accepted by Bissertation @mmittee, the student will submit the final version of the thesis
with the advisor's signature for the approval ofieAM Graduate Group ChairThe student will submit the thesis to the
MEAM Graduate GrougChairat least two weeks prior to the university's deadline for Phé&ses After examining the

thesis, thdvIEAM Graduate Group Chainay either approve and sign the thesis or return the thesis to the student requesting
additional modifications.

It is noted and emphasized that the dissertation must be prepared and submitted in accordance with the rules and schedul
of the School of Engineering and Applied Science of the University of Pennsylvietmeaformat is explained in the booklet
"Doctoral Dissetation Manual" available dtttp://guides.library.upenn.edu/dissertation_manual addition to theone
unboundcopy and one electronic comf the dissertation and other items, whiwed to be submitted to the Office of the
Associate Dean for Graduate Education &webkearch, two or monenbound copies must be submitted to MEAM

Graduate Group Chaand advisor(s)Failure to follow the above schedule and requirements will resudt delay in

awarding the degree.

All dissertations must be freely publishable and the contents cannot be restricted from dissemination to the community at
large by the candidate's place of employment or the sponsoring aglemgpyvernment, or any personAny computer

source code which constitutes a portion of the thesisgpt forreadily-available commercial software) must be available

to the community at large. It is thesponsibility of the student tansure that the above requirements are duhsicered

in the planning and execution of the research program and in the presentation of the final document.

14. SEMINAR PRESENTATION REQUIREMENT

As a part of their degree regeiments, all doctoral students mpseésent a departmental seminar on their research prior to
their dissertatiordefense This seminar must be given at least one semester before the anticipated graduation date.
Typically, the seminar is presented no later than the end of the fourthfigeamatriculation.

The Ph.D. seminar requirement sexthee following purposes:

1 The seminar giv&the student an opportunity to practice presenting technical material andrighamkheir feet'
while responding to questions from the audience. Sirsdaninars are often required by prospective employers
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both in academia and industry as a part of the interviewing process.

1 The seminars help inform other students and faculty about ongoing research. These should be of particular interest
to first year grduate students who are trying to identify relevant research areas.

1 The seminars may help foster intellectual interactions in the department and the formation of a scholarly
community. Comments and questions during the presentation may provide conssugtestions to the
presenter regarding how to improteir thesis while there is still time to do so.

1 The presenters may include in their CV the fact that they have given a seminar at Penn.

No Ph.D. student will be able to graduate without fulfilling #h.D. seminar requiremerPh.D. seminars are scheduled
during the summer at the usldEAM seminar time anceceive public notice similar to that of other departmental seminars.
It is the responsibility of the student to schedule a datthérsemnar with theGraduateand Semina€Coordinatos for a

time whentheir advisor and preferably the entire Dissertation Committee is avail@heD. students who wish to give a
talk during any givesummewill need to fix the date at least a month priothte beginning of theummer

The presenter should prepaheir seminar carefully, keeping in mind thiéiey will betalking to an intelligent audience

with diverse backgrounds, some of whom may not be familiar with the speaker’s specific reseaiheasaadent should
havetheiradvisor(s) critique the visuals and the presentation before the public presentation. A good intrithigiices
background information, context, and motivation is a good idea. To allow ample time for discussion, the talk should not
exceed 40 minutes. The presenter should anticipate and be ready to answer questions from the audience. During th
discussion priod, in order to encourage student questions, students in the audience will have be given a chance to ask
qguestions before the faculty me mhadviosprodidesthe student wilieddieack t h e
including comments oboth strengths and areas for possible improvement. The presentation may be videotaped to give the
student an opportunity to sdeemselveshe same way the audiensaw them

15. ATTENDANCE AT DEPARTMENTAL SEMINARS AND THESIS DEFENSES

Full-time Ph.D students are required to attend departmental seminars for a total of six serbstersire many good
reasons why students should attend departmental seminars even when the seminars are not directly linked to their area ¢
research.For example:

1 Theseminar provides an opportunity to leainout the statef-the-art in MechanicalEngineering andApplied
Mechanics.

I The seminar provides an opportunity for the student to get acquainted with people from other institutions and

companies and get a birdgeview of the culture at other institution©n more than one occasion, during job

interviews, interviewers have been known to mention a visit to Penn and delivering a s@maatudent would

like to be in a position to comment on that particular samémd state how enjoyable it was.

The seminar provides an opportunity for students to learn absedrcldone by their fellowPh.D.students

The departmental seminars are one of the few opportunities there are to get together as a depasthaped

that a full attendance at these seminars will help create departmental spirit and cohesiveness.

= =

Seminar course
The seminar cours@MEAM 699) has been established so that students get recognition for their seminar attendance

and get a chance to dewpltheir critical thinking skills. There are no exams in this coursghe course is graded

S/U. To obtain a satisfactory (S) grade, the student must attend more than 70% of the departmental seminars and
completemini-essay quizzesn three seminars tifieir choice For example, in a term in which 12 seminars are given,
the student will need to attend at least 9 semiaadscompletéhreemini-essayquizzesto obtain a satisfactory grade.
Attendance at MEAM Ph.D. dissertation defense MEAM M.S.E. thesis defense can be substituted for attendance
at aseminar.Up to two of the seminars to lm®unted toward the MEAM 699 requirement may come from outside
MEAM. To be counted, a neMEAM seminar must be part of astablished Penn seminar series that is focused on
engineering, sciencepathematics, computation, or other technical discipline. A-es8ay quiz must be completed

for each nofMEAM seminar.Participation in the seminar course will be documented and recorded in the student's
transcript. To obtain their degree, doctoral caddiesmust accumulate six credits of MEAM 69%tudents are
encouraged to complete their seminar requirement in the first few years of Ph.DPsititigne students are exempted
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from the seminar attendance requirement although they are encouragedddtagtseminars.

16. SUMMER STUDIES

There are several possibilities for scholarly activities by graduate students at the University during the summer which
include:

1 Independent study and research (MEAM 899 or 999) with an instructor willing to act as a supervisor during the summer.

1 Course wok outside SEAS, as well as a limited number of regular courses occasionally offered by some SEAS
departments. The advisor, in consultation with MiAM Graduate Group Chaimust approve summer school
courses.

Full-time students supported by researcdngs are expected to be in residence for the sumBtedert who wish to take
summer courses must obtain approval from their faculty advisor prior to registrafioastions on summer session
registration should be referred to the Grad@derdinator

17. RECORDS

The official graduate student records are kept in 111 Towne Building and transcripts can be vid¥eguhloiouch
Graduate students are encouraged to pexadigicheck the accuracy of their records and to bring any discrepancies to the
attention of the EAM Graduate Group Chair

18. GRIEVANCES

Students with grievances should contact the people below, in the following suggested order:
a. Graduate Group Chair;
b. Department Chair;
c. Associate Dean for Graduate Programs;
d. University Ombuds;

In case of conflicts of interest, then the next-conflicted level should be engaged. At any point the student may wish to
circumvent steps-a and contact the University Ombudigore information on University and SEAS grievance procedures
may be foundere:

1 University of Pennsylvania Student Grievance Procedures

1 SEAS Grievance Procedures Guideli®sction E)

19. FINANCIAL SUPPORT

Financial support for graduate students is made available through a number of sources i fagmiSEAS funds

from MEAM, research grants of the faculty, and industrial sources, where research support is predominant among all. A
given faculty member plays the primary role in selecting a student for a research fellowship supptitddogint.
Appropriate committees will choose students for other scholarshipstendalfellowships.The MEAM Graduate Group
Chairformally makes all fellowship appointments. Most sources of funding, research grants in particular, include support
for thesummer months. Students are expected to work full time on research in the summer months during which they are
supported.

Ph.D. students who obtain external merit based competitive fellowships that provide substantial coverage of tuition and
fees, includng NSF, DOD, DOE, and NIH fellowships, will be awarded a stipend supplement of $3,000 per year for the
duration of the fellowship (NSF IGERT fellowships excluded).

20. THE GRADUATE ENVIRONMENT

The size of the Department of Mechanical Engineering Aopdied Mechanics fosters a close interaction between the
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graduate students and the entire faculty. This enhances the quality of $hedétytcommunications and enriches the
academic environment to benefit both learning and discovery.

Apart from offging advising, seminars and meetings to introduce incoming students to faculty research, and informal
meetings with the Department Chair an&AM Graduate Group Chato solicit student input and exchange information,

the Department strongly supports thedWanical Engineering Graduate Association (MEGA). MEGA is a studant
association that represents the entire graduate student community in MEAM, and organizes both social and technical events
A chosen representative of MEGWiIll be invited, if appropiate, to attendGraduate Groupmeetings toserve as a
communication channel for information between the Graduate Group and students.

Every effort is made to create an environment of scholarship, creativity and learning, which is the very essenaef gradu
study.

APPENDIX A
A Sample1®year Ph.D. Program in Mechanical Engineering & Applied Mechanics

Thermo/Fluids/Energy | Mechanics of Materials | Mechanical Systems & Roboticg
1* Year- Fall

ENM 521 Principles and Techniques of Applied Mathematics |l

MEAM 570 Transport MEAM 519 Elasticity and MEAM 535 Advanced Dynamicg
Processes | Micromechanics of Materials

Elective MEAM or other researchelated course)

Elective (MEAM or other researetelated course) or MEAM 999

MEAM 699 Departmental Seminar

EAS 900 Responsible Conduct of Research in Engineering
*You will be automatically registered for this coursehis course is typically offered in the fall
semester.

1*' Year- Spring

ENM 520 Principles and Techniques of Appliddthematics |

MEAM 561 Thermodynamics: MEAM 530 Continuum MEAM 620 Advanced Robotics
Foundations, Energy, Materia Mechanics

Elective (MEAM or other researatelated course)
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MEAM 899 Independent Studygquiredfor Qualifier Examinatioh

MEAM 699 Departmental Seminar
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APPENDIX B

Timeline for Ph.D. Students

By the End of Semester Objectives
1 Define an independent study course for the spring
2 Submit independent study report by the last day of finals
2+one month Oral presentationf the independent study paper and qualifying exam
2 Register for first teaching practicum
3 Register for second teaching practicum
4 Form adissertatiorcommittee
4 Register for third teaching practicum
6 Present and obtain approval for a thgsigposal
8 Present a departmental seminar
Submit a dissertation draft to your advisor
Submit a revised dissertation draft to your dissertation committee
Obtain committeeds approval t
TD-3weeks Publicize dissertatiodefense
TD Defend dissertation
Make corrections and modifications to dissertation
GD-4 weeks Submit a copy of the dissertation to the graduate group chair for appro
GD Submit final dissertation to the graduate school
GD Graduate

TD - thesisdefense date
GD- graduation date
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