
7. Graduate program 
 

Overview and objectives 
 

The Department offers several advanced degrees in physics: the Master of Science in Physics, the 

Master of Science in the Teaching of Physics, and the Doctor of Philosophy. However, almost all of the 

302 physics graduate students currently enrolled at Illinois (as of Fall 2017) are in the PhD program (PhD: 

301 students; MS in Physics: 1 student; MS in Teaching Physics: 0 students), and indeed, the Physics 

Illinois PhD program is one of the two largest physics PhD programs in the country.1 Physics Illinois 

graduate students participate in a diverse range of research opportunities in many subdisciplines of 

physics. Additionally, roughly 10% of our graduate students conduct research with faculty in other 

departments, including Astronomy (2), Biochemistry (2), Bioengineering (3), Chemistry (2), Electrical and 

Computer Engineering (5), Materials Science and Engineering (11), Math (3), Mechanical Science and 

Engineering (1), and Plant Biology (1). 

 

 
 

Program Objectives—The overall objective of the Physics Illinois PhD degree program is to enable our 

PhD graduate students to pursue successful advanced technical careers in academia, industry, and/or 

national laboratories by providing them outstanding academic and research training. The specific goals 

of our program include: (i) providing students a firm foundation in physics, mathematics, and advanced 

research topics through a variety of advanced course offerings; (ii) offering PhD students opportunities 

for instruction in teaching methods and scientific communications to ensure that they can be effective 

instructors and scientific communicators once they graduate; (iii) maintaining a healthy and friendly 

climate for graduate students to optimize their experience and success at Illinois; (iv) creating a diverse 

graduate student population; and (v) offering career guidance for graduate students, both to educate 

students about the variety of career paths available to PhD students and to increase their opportunities 

for postgraduate employment. 

                                                           
1 Along with University of California, Berkeley, as of Fall 2013: American Institute of Physics “Roster of Physics 
Departments with Enrollment and Degree Data, 2013”, 
https://www.aip.org/sites/default/files/statistics/rosters/physrost134.pdf 



Program requirements, milestones, and development programs  
 

Requirements for the PhD in Physics: The UIUC Graduate College requires 96 credit hours of coursework 

for the PhD degree, including credit hours earned for research units obtained in Physics 597 (“Individual 

Study,” which students take for conducting research with particular advisors prior to passing their 

preliminary examinations) and Physics 599 (“Thesis Research,” which students take with particular 

advisors after passing their preliminary examinations). Additionally, to earn a PhD in physics, students 

must satisfy the following additional requirements. 

 

Qualifying examination: A PhD student must pass a qualifying examination (the “qual”) that tests 

foundational knowledge in four key areas of physics: classical mechanics, electricity and magnetism, 

quantum mechanics, and statistical physics. This examination is typically taken after the student’s first 

year at Illinois, and the purpose of this examination is to ensure that our PhD graduates have a solid 

understanding of the core areas of physics. Incoming graduate students have advising meetings before 

the start of their first year to identify deficiencies in undergraduate preparation that might require 

additional undergraduate coursework. Students have two attempts to pass; first-time qualifying exam 

failures are used to identify weaknesses in the student’s preparation and are typically accompanied by a 

recommendation that the student take appropriate additional coursework. As one measure of the high 

caliber of our admitted students and the effectiveness of our graduate curriculum, in the past 8 years, 

the overall pass rate for the Physics Illinois qualifying exam has been ≈97%. 

 

Course requirements: The Department offers an extensive range of undergraduate and graduate-level 

physics courses, including research-level special topics courses, that physics graduate students can take. 

While Physics Illinois PhD students are encouraged to take six graduate level physics courses (Quantum 

Mechanics I and II, Mathematical Methods A and B, Classical Electromagnetism, and Statistical 

Physics),they are required to take only two breadth courses, selected from a group of seven survey 

courses: Astrophysics, Biomolecular Physics, Condensed Matter Physics, Emergent States of Matter, 

Modern Atomic Physics, Quantum Optics and Information, and Subatomic Physics. These course 

requirements are typically fulfilled by students prior to taking the preliminary examination. 

 

Preliminary examination: Physics PhD students are required to pass a preliminary examination consisting 

of an oral presentation and a 15-page research paper describing a proposed research topic. This 

examination is evaluated by a committee of four or five faculty members and is typically taken in a 

student’s third or fourth year at Illinois.  

 

Thesis and Thesis Defense: As in most PhD programs, each Physics Illinois PhD student is required to 

write a thesis—a comprehensive publication describing their original research—and to present an oral 

examination describing the thesis work to his or her thesis committee. 

 

Other Professional Developmental Requirements for Physics Illinois PhD Students: The Department of 

Physics has several other requirements that contribute to the professional development of our graduate 

students. 

 



Teaching Assistant Instruction: The Department of Physics has a large and important 

core mission to teach introductory physics to thousands of students on campus each 

year. Physics Illinois PhD students conduct the vast majority of this teaching: roughly a 

third of our graduate students serve as teaching assistants (TAs) in discussion and lab 

sections each semester. The Physics Department is dedicated to helping our PhD 

students become better teachers. In order to provide graduate students basic 

instruction in teaching methods, the Department holds a required TA training “boot 

camp,” which all new teaching assistants must attend the week before the fall semester. 

This boot camp involves mock discussion and lab sections and employs experienced TAs 

to show new teachers best practices for teaching. Each introductory physics course is 

also staffed by a mentor TA, who is responsible for providing teaching assistance to and 

evaluation of the other TAs in the course. As a measure of the effectiveness of these 

efforts, the Department of Physics typically has the largest number of TAs on the 

“Incomplete List of Teachers Ranked as Excellent,” published each semester by the 

Center for Teaching Excellence.2 

 

Scientific Communication and Ethics Training: All first-year Physics Illinois graduate 

students are required to take PHYS 596 Grad Physics Orientation, which includes basic 

training in scientific writing, scientific presentation, research collaborations, scientific 

ethics, and other topics essential to their success. Additionally, while not a requirement, 

each spring the Department offers a scientific writing course for Physics Illinois grad 

students (although many students from other departments have taken the course), Phys 

598 PEN, which provides more advanced instruction and practice in scientific writing 

and presentation, proposal writing, and communicating to general audiences. Optional 

instruction in proposal writing is also offered in a yearly Graduate Fellowship Workshop 

and in an NSF Grad Fellowship precompetition, in which basic training in proposal 

writing is provided to students interested in submitting NSF, DOE, or other graduate 

research fellowship applications. 

 

 

Enrollment, diversity, and recruitment 
 

Enrollment: The Physics Illinois PhD program graduates 35–40 PhD candidates each year, making it one 

of the top two or three producers of physics PhDs in the country. To ensure that all incoming students 

have sufficient research opportunities to successfully complete their PhD degrees in a timely manner, 

the Illinois Department of Physics limits its incoming class sizes to 35–50 PhD students each year. The 

department’s graduate physics student enrollment has risen slightly during the past few years (see Table 

below), as a result of relatively large incoming classes (50) enrolling in Fall 2016 and 2017.  

Consequently, the current enrollment of the Physics Illinois PhD students (300) is close to, or slightly 

over, the maximum enrollment the department can comfortably accommodate (280–290) given its 

faculty size, space, and resources. 

 

                                                           
2 http://cte.illinois.edu/teacheval/ices/exc_teach.html 



 
 

Diversity: The Department has made a concerted effort to increase the diversity of the Physics Illinois 

graduate student population in recent years. For example, the percentage of women enrolled in the 

Physics Illinois PhD program has increased from 13% (36 women students in Fall 2010) to 25% (75 

women students in Fall 2017) over the past eight years. This increase was accomplished through a 

combination of activities, including increasing the number of admitted female students, maintaining a 

supportive graduate student climate (see below), and enhancing recruitment activities by current grad 

students, faculty, staff—including hosting a Illinois Women in Physics coffee held during the Prospective 

Grad Student Open House each year and staffing recruiting booths at the annual Undergraduate Women 

in Physics conferences. The percentage of underrepresented minorities (URM)3 in our PhD program has 

risen, but much more modestly, from less than 6% in 2010 to roughly 7% currently.  We are actively 

working to increase the URM enrollment in our program—and help our URM PhD students successfully 

graduate—through a number of efforts, including the Illinois Sloan Center for Exemplary Mentoring, 

which provides scholarship support and mentoring for URM PhD student in UIUC STEM programs.  

Additionally, since Fall 2016, our department has been part of an NSF-sponsored INCLUDES program on 

“A National Network for Access and Inclusion in Physics Graduate Education”—led by the American 

Physical Society—which aims to evaluate graduate admissions records of several large physics PhD 

programs (including the Physics Illinois PhD program) to improve admission and retention practices for 

underrepresented PhD students.  By making use of our large database of PhD applicants each year (>700 

applicants)—along with the application records of five other graduate physics programs—the INCLUDES 

program is compiling information about how admission committees evaluate applicants, with a 

particular goal of improving admissions practices for underrepresented students.  

  

Recruitment: As shown below, the number of applications to the Physics Illinois PhD program has risen 

significantly (about 45% since 2010) over the past eight years, particularly during the past two years. 

Over the same period, the number of international applicants has risen slightly from 56% (in 2010) to 

                                                           
3 Underrepresented minority (URM) defined as African-American/Black, American Indian/Alaskan Native, 
Hispanic/Latino, and Native Hawaiian/Pacific Islander 



60% (in 2017) of the total applicant pool, while the percentage of female applicants has also remained 

roughly 16-17% of the total applicant pool. The substantial increase in the total applicant pool has led to 

a significant increase in the average GPA and GRE scores of our incoming graduate student classes 

during this period. 

 

 
 

The Department conducts a number of recruitment activities each year to highlight the Physics Illinois 

graduate program for prospective students, including an annual Prospective Student Open House for 

admitted graduate students, presentations to participants in the department’s Research Experiences for 

Undergraduates (REU) program each summer, and recruiting booths at the American Physical Society 

March Meeting (as part of the Graduate School Fair), at the annual Undergraduate Women in Physics 

Conference, and at the annual National Society of Black and Hispanic Physicists Conference. Members of 

the Graduate Programs Office work with departmental communications and information technology 

staff to effectively use the departmental website and research pages for graduate program recruitment. 

The department also participates actively each year in the Graduate College ASPIRE and College of 

Engineering MERGE programs to attract URM applicants to our PhD program.  Finally, to attract the top 

candidates into the graduate program, the Department offers a small number of departmental 

fellowships to applicants and nominates top students for campus-wide (e.g., Carver, Illinois 

Distinguished, Graduate College, and SURGE fellowships) and national fellowship opportunities.  

 

A list of non-departmental fellowships awarded to Illinois PhD students between 2013 and 2017 is given 

below.  

 



 

 

Climate at Physics Illinois for our graduate students  
 

To help relieve the typical stress associated with research and teaching and to help foster a collegial 

environment among the grad students and between students and faculty, the Physics Illinois sponsors a 

number of social activities for physics graduate students each year. We host a picnic for all graduate 

students, faculty, and staff early each fall semester to welcome the first-year physics graduate students. 

Physics Illinois graduate students run an annual “Physical Revue” departmental talent show each 

December that includes grad student and faculty musical acts, comedy skits, movie shorts, and other 

spoofs that showcase our students’ talents and promote camaraderie and collegiality.   

 

The Department also supports several physics graduate student organizations, which contribute 

significantly to the supportive climate at Illinois.  

 

The Physics Graduate Student Association (PGSA) runs a variety of social and academic activities for the 

physics grad students, including a monthly ice cream social, a biweekly movie night, a physics graduate 

student colloquium, a PGSA picnic each semester, and a barbecue for the incoming students at the 

beginning of the year. The PGSA even sponsors a Physics Illinois softball team (the “Wild Bohrs”) that 

plays in a Champaign-Urbana city league.  Additionally, in Fall 2016, the department established a 

Physics Graduate Student Advisory Committee (PGSAC)—comprising physics graduate students from 

various subfields in the department—to provide advice to and a sounding board for the Associate Head 

for Graduate Programs. 

 

The department also sponsors a physics grad student/physics undergrad student mentoring program, 

Illinois GPS (https://www.facebook.com/IllinoisGPS), which is organized and run by the graduate 

students. Currently roughly 40 grad students are mentoring 40 undergrad students as part of this 

program.  Following the success of Illinois GPS, a graduate peer-mentoring group, Illinois GPM, was 

organized and supported by the department in 2016; this group pairs senior physics graduate students 

with first-year physics graduate students to help them acclimate to the department and community. 

 

Finally, the department sponsors a Women in Physics group, which holds regular meetings and lunches 

for Physics Illinois women faculty, postdocs, and graduate students, as well as a Graduate Student 

Diversity Committee, which provides advice to the associate head and faculty diversity committee on 

diversity issues in the department. 



 

Student placement  
 

One of the metrics of the effectiveness of the Physics Illinois graduate program is the successful 

placement of our PhD students in jobs following graduation. The Physics Illinois Graduate Programs 

Office has current placement information for nearly all of the roughly 450 PhD recipients graduating 

from our program between Summer 2005 and Summer 2017. During this period, 434 (97%) of our PhD 

graduates were successfully placed immediately after graduation in jobs (427) or additional 

postgraduate education (7). Of the 434 students who were employed immediately after graduation 

during this period, 57% accepted postdoctoral positions in a variety of US (155 students) and foreign (57 

students) institutions, 28% took industrial positions in 68 different companies, and 13% accepted 

employment at national laboratories in 18 different laboratories. Most recently, 43 PhD students 

graduated during the period 2016-2017.  Of these 43 graduates, 20 took jobs in academic labs as 

postdocs and lecturers, 14 took jobs in industrial labs, and 6 took postdoctoral jobs in national 

laboratories.  The table below provides a summary of academic institutions, industries, and national 

laboratories where Physics Illinois PhD graduates were most commonly placed from 2005–2017.  

 

 
 

Helping Physics Illinois graduate students find employment after graduation has become a significant 

effort of the Illinois Department of Physics. To enhance the visibility of our graduate students’ research 

and improve their ability to network and find job opportunities, we run a Grad Physics Travel Award 

Program for our students. Grad students interested in applying for travel funding to a conference must 

fill out a short on-line proposal with their funding requests and have their research advisors provide a 

brief note of support. From 2012 through 2017, the Department has awarded 156 grad travel awards to 

physics graduate students, with an average award of roughly $600. The table below gives an incomplete 

list of conferences and workshops for which Physics Illinois graduate students were awarded travel 

awards in 2016 and 2017.  

 



 
 

The graduate programs office also runs a Physics Grad Student Blog,4 where updated job, fellowship, 

and research information is posted daily. The blog also includes links to various job bulletin boards, such 

as Physics Today job postings, the American Physical Society Career Center, Physics HigherEd Jobs, and I-

Link. Physics Illinois has established an Physics Illinois LinkedIn network that we encourage grad students 

and alumni to join to trade information about jobs.  

 

 
 

Finally, to provide physics graduate students with career guidance, the Department runs a Physics 

Careers Seminar Series,5 in which we invite Physics Illinois PhD alumni in various careers to offer Physics 

Illinois graduate students advice on the different career paths possible for physics PhDs. Shown above is 

Physics Illinois alumnus Frank Lederman describing for our students his career as the CTO of a Fortune 

100 company.  

 

From Spring 2012 through Fall 2017, Physics Illinois has had 63 Physics Careers Seminar speakers visit 

Urbana to describe their varied career paths in industry, academia, finance, medicine, law, and 

government.  

 
 

                                                           
4 https://physics.illinois.edu/academics/graduates/blog/ 
5 https://physics.illinois.edu/academics/graduates/physics-careers-archive 



Challenges and goals 
 

The Department of Physics has a number of goals for further improving its graduate program. 

 

Reduce the Time-to-PhD-Degree: The Physics Illinois average time-to-degree (TTD) for our PhD students 

is roughly 6.5 years, which is close to the national average of 6.2 years for Physics PhD programs.6 

However, we are working to decrease the TTD for our PhD students. First, to get students involved in 

research as quickly as possible, incoming graduate students are presented with research opportunities 

during their first semester at Illinois, as part of the required Graduate Physics Orientation course, PHYS 

596. Graduate students are encouraged to make research arrangements as soon as they feel 

comfortable doing so after arriving at Illinois. Second, Physics Illinois has instituted a yearly evaluation 

process of all Physics grad students, in which the Associate Head for Graduate Programs (AHGP) enters 

information about each student’s progress over the past year and progress toward the PhD degree into 

an online evaluation that is made accessible to the PhD student. Additionally, all physics graduate 

students are required to conduct a yearly self-evaluation that the AHGP and the student’s research 

advisor can read and discuss with the student.  The goal of this evaluation process is to keep all grad 

students progressing along their program trajectories at a timely pace. 

 

Increase diversity of the graduate program: While Physics Illinois has made major strides in increasing 

the diversity of its graduate student body during the past seven years (see Diversity Section above), we 

would like to make further improvements, particularly in the number of URM PhD students in our 

program.  By far the greatest challenge to promoting diversity in our department, particularly diversity 

associated with African-American and Hispanic PhD students, is the very small pool of applicants 

available to recruit.  Female applicants to our physics PhD program comprise roughly 17% of our 

applicant pool each year (100 applicants per year), which is a large enough percentage that we have 

been able to increase the percentage of women in our program from 13% (38 female students) in 2011 

to 25% (75 female students) in 2017.  Based upon our experience, building a sufficiently large cohort of 

women PhD students in physics has been crucial to recruiting additional women PhD students to our 

program; for example, for the past 5 years, we have been able to attract an average of 11 women 

graduate students each year to our program (out of an average class size of 43 total students each 

year).  By contrast, the percentage of African-American and Hispanic applicants, combined, in our 

applicant pool is roughly 6% per year (35-40 applicants per year), and consequently, the competition to 

attract the top African-American and Hispanic physics graduate students is fierce among the top 40–50 

US physics PhD programs.  These small numbers make it very difficult to build a sufficient cohort of 

African-American or Hispanic PhD students (particularly given our geographical disadvantages) to make 

the program attractive for recruiting additional URM students.  Consequently, we have been stuck at an 

African-American and Hispanic population of about 7% of our total PhD population for the past 8 years 

or so.  The Illinois Sloan Center for Exemplary Mentoring program—of which the department is a 

participant—is intended to create a more representative URM cohort by involving multiple STEM 

programs in a larger effort and may offer one possible solution to this dilemma.  The Department of 

Physics is actively also involved in several recruitment activities for URM doctoral students, including 

                                                           
6http://www.aps.org/programs/education/graduate/conf2013/upload/07182014_GraduateEducReport_ThePathA
head_R5.pdf 



participation in the campus ASPIRE and College of Engineering Multicultural Engineering Recruitment for 

Graduate Education (MERGE) programs—both of which bring URM undergraduate students for campus 

visits during the fall semester—as well as the College-run Support for Underrepresented Groups in 

Engineering (SURGE) fellowship program. More recently, we have started a bi-annual Illinois URM 

Workshop for Physics PhD students, in which URM physics PhD students from Illinois research 

universities get together to give research presentations and socialize.  The goal of this workshop is to 

establish a larger network of URM physics PhD students to provide mentoring and professional 

development. 

 

Improve placement and networking opportunities for PhD graduates: An important goal of the Physics 

Illinois graduate program is to help place Physics PhD students in jobs after graduation. We’ve made 

good progress toward this goal by updating and maintaining the Physics Illinois PhD Job Placement 

Database, but we plan to expand upon this progress by using the database as a means of helping current 

students to network with alumni. We also plan to extend our existing alumni LinkedIn network, to help 

students obtain direct access to alumni having career paths that interest them. Sustaining and 

strengthening the successful Physics Illinois Grad Travel Program and Physics Careers Seminar Series are 

also important elements of our plans in this area.  Most recently, we’ve instituted a summer internship 

program for interested students, in which we place PhD students in local companies during one summer 

to help them explore industrial career options and enhance their resumes. 

 

Maintain Balance Between Graduate Student Research and Teaching: Prospective graduate students are 

attracted to Physics Illinois by the opportunity to conduct research and pursue PhD degrees. At the 

same time, roughly a third of our PhD students must support themselves in any given semester by 

serving as teaching assistants for the Department of Physics. When the time commitment associated 

with teaching is appropriate, Physics Illinois graduate teaching assistants not only provide an essential 

service to the Department, but they also gain valuable teaching experience while allowing themselves 

the flexibility to explore research options. Currently, there is an appropriate—but delicate—balance 

between the number of teaching assistants we need for our undergraduate teaching commitments and 

the number of faculty available to provide research opportunities for those teaching assistants. 

Budgetary pressures can threaten this balance by limiting the number of teaching assistants we can hire, 

by requiring greater teaching time commitments of graduate students, and/or by limiting the number of 

faculty available to provide research opportunities for our graduate students. A major challenge to the 

Physics Illinois Graduate Program will be to manage—in the face of these budgetary pressures—this 

balance between graduate students’ teaching obligations and research.  A significant disruption of the 

delicate balance between the department’s teaching assistant requirements and available research 

opportunities for physics PhD students could lead to a number of departmental problems, including 

difficulties in PhD student recruitment and retention, an increase in the time-to-degree of PhD students, 

and a shortage of physics graduate students to fulfill the department’s teaching obligations. 
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