A Guide for Ph.D. Study 

In the EECS Division of Computing, Algorithms, and Applications: Opportunities, Process, and Requirements

(last updated 8/6/2009)

This document outlines the opportunities, process, and requirements for earning a Northwestern University Ph.D. in the Division of Computing, Algorithms, and Applications (CAA) in the Department of Electrical Engineering and Computer Science (EECS). 

This is a living document and is subject to change. The latest version is currently available at http://www.eecs.northwestern.edu/academics/graduate. If you have any question regarding this document or any aspect of your PhD study in the Division, please consult with the CAA division director or the EECS Associate Chair for Graduate Affairs.

Research Scope and Opportunities in the Division: 

The research of the CAA division focuses on theory, discrete and continuous algorithms, software implementations and applications. 
Current areas of application include bioinformatics, economic models, machine learning, auctions, social networks, energy, formal methods, networking, security, self-assembly, and VLSI CAD.
Faculty of the Division: 

Ming-Yang Kao (Division Head), Lance Fortnow, Jason Hartline, Nicole Immorlica, Jorge Nocedal, and Allen Taflove. Secondary Members: Yan Chen, Robert Findler, Peter Scheuermann, and Hai Zhou
Overall Schedule and Model of the Ph.D. Study Process:
You are expected to finish your Ph.D. study in 4-5 years. Generally, you should make every effort to follow the following schedule:

1. find a faculty member to be your Ph.D. advisor no later the Spring quarter of the 1st year; 

2. take the qualifying exam by the Spring quarter of the 2nd year, and no later than the end of your 3rd year; 

3. take the Ph.D. thesis proposal defense by the Spring of the 3rd  year; 

In choosing an advisor, you should take the initiative to discuss with any faculty member who interests you upon your joining Northwestern or even before then.  You should engage in research as soon as possible, but the timing will depend on your academic background and should be decided in consultation with your adviser. In your first year or two, you will also be taking classes, but doing research will determine your success as a graduate student. 
By the end of your 2nd year, you will take the CAA Division qualifying exam, which is described in detail below. The next step after the qualifying exam is to find a Ph.D. thesis topic. A thesis proposal is presented after you have done substantial work and the potential research contributions can be envisioned and defended. The final step is to write and defend a PhD thesis.

Students are encouraged to seek out summer funding of their own in the form of internships at quality research laboratories, if this is deemed to enrich their learning experience.
Core Courses
Each student in the CAA division must take at least 3 courses from the following list:
· Combinatorial Optimization, EECS 495
· Nonlinear Optimization, EECS 479
· Advanced Algorithms, EECS 495 

· Complexity, EECS 495
· Scientific Computing, EECS 495
All 495 courses will have definitive course numbers in the future. EECS 479 can be substituted by IEMS 450-II 
General Course Requirements: 
Following the EECS course requirements, you mast take at least 15 courses. The CAA division stipulates that at most 3 of these courses can be EECS 499 or EECS 510

There is no required list of courses but your advisor will ensure that you have a good understanding not only your own research area but of related fields. Ideally, you should take at least one course from Computer Engineering and Systems (CES) and at least one course from another Division in EECS. However, in some cases it may be more appropriate for satisfy the breadth requirement by taking courses in other departments.

Qualifying Exam:
The purpose of the CAA Division Qualifying Exam is to determine whether you have the essential prerequisites for being a doctoral-level researcher, namely:
· Have you acquired sufficient breadth of knowledge in computing and algorithms?

· Do you have a depth of knowledge in your research area?

· Can you present your research (or survey a research topic) well, both in written form and orally?

The Qualifying Exam Committee consisting of your advisor and at least two other faculty members of the EECS faculty (who can be replaced by faculty from other departments at Northwestern with consent of your adviser and the division director). The qualifying exam will typically take two hours and is private: only your committee and you are in the room.
You have two options for the qualifying exam: a) you can present the results of research you have done (a conference or journal paper is ideal); or b) you can present and in-depth survey of a research topic assigned to you by your advisor. Fourteen days before the exam, you must supply the committee with a document about the work you will present. 
The exam will begin with your presentation. The committee will ask you questions about the content of the presentation and the work. In the next stage of the exam, each of your committee members will have the opportunity to ask you technical questions related to your research area or the core courses you have taken. 

After the exam, the committee will deliberate and write you a formal letter. Four outcomes are possible:
•
Pass. You have done well in all aspects of the examination.

•
Conditional Pass. The letter will explain what you need to do to improve and the process by which you and your advisor will make it happen.

•
Fail with Possibility of Retake. You failed, but the committee thinks there is hope for you. The letter will outline what you need to do before you retake the exam.

•
Fail without Possibility of Retake. You failed and the committee does not believe that there is enough evidence that your PhD studies would be successful.

The exam can be retaken only once. A student cannot be admitted to candidacy before passing the qualifying exam.
Thesis Prospectus Defense:

Students must have a prospectus (dissertation proposal) approved by their committee no later than the beginning of the fifth year of study to remain in good academic standing. The prospectus must be approved by a faculty committee. A minimum of three individuals must serve on the prospectus committee. Upon formation of the prospectus committee, the student should submit the Ph.D. Prospectus form through The Graduate School forms.

The prospectus defense is an open public talk, given in front of the Ph.D. Thesis Committee and any members of the Northwestern community who care to attend. The talk should last approximately 50 minutes. The student will be informed whether she or he has passed or failed on the day of the proposal defense. In either case, the Chair of the Committee will write a formal letter to the student describing the results and what additional work, if any, is to be done. 

Thesis Committee:
The Ph.D. thesis is judged by a committee that is chosen by the student and the student’s advisor. The Committee is chaired by the student’s advisor and must consist of at least three member of the Northwestern University Graduate Faculty. The committee may include one additional member from outside Northwestern.
Ph.D. Thesis:
The Ph.D. thesis document must be complete, in draft form, before the Ph.D. thesis defense can take place. It must be provided to the members of the committee at least 14 days before the defense is to take place.

Thesis Defense:
The procedures for the Ph.D. thesis defense are similar to those of the proposal defense. The defense is an open public talk, given in front of the Committee and any members of the EECS Department who care to attend. The talk is a summary of the Ph.D. thesis work and a defense of its ideas and results. 
After a successful thesis defense, your committee will, within 7 days, send comments on the thesis draft to you. You will then complete any additional work and make the necessary changes to the thesis. You must deliver the finalized thesis to the Graduate School.
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