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Earn a Master’'s Degree

AND a Paycheck.

The Knight Campus Graduate Internship Program at the University of Oregon.

Recent Internships:

Advent Diamond, Arete’ Associates,
Brewer Science, Cree, Digilens Inc.,
Electro Scientific Industries/MKS
Instruments, Fiberguide Industries,
FormFactor, GLOBALFOUNDRIES,
HP, HRL Laboratories, Intel,
Keysight Technologies, Lockheed
Martin Corporation, Los Alamos
National Lab, Microchip Technology,
Nanohmics, Nanometrics, nLight,
Northrop Grumman, OptoFidelity,
Ouster, Qorvo, SA Photonics,
Stowers Institute for Medical
Research, Thermo Fisher Scientific
(Analytical Instruments Group),
Thermo Fisher Scientific (Life
Sciences Solutions Group), TSI
Semiconductor, Timbercon, Zemax.

In just over a year, you can gain:

e 9-months paid work experience.
$60,000 average annualized internship salary for 2020 cohort.

e A master’s degree in applied physics.
Focus areas in photovoltaics / semiconductors & optics.

e A professional network.
That will provide the foundation for your career.

e A resume with something on it.
Close to 90% of student interns have regular full-time positions within
3 months of completing their internships.

e More data.

Physics alumni work in a wide variety of roles, including process
engineer, R&D scientist, applications engineer, optical engineer,
manufacturing engineer, management, and more. Even if you think
you want a PhD, this program allows you to gain first-person insight
into what employers are looking for - allowing you to be more strategic
in choosing a path with market value and a future.

Phil and Penny Knight
Campus for Accelerating Scientific Impact

internship.uoregon.edu
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TEXAS

The University of Texas at Austin

The graduate program in Physics at UT Austin
provides exceptional academic training, preparing
our students to lead as highly regarded scientists,

educators, and professionals in academia, as well
as in both the public and private sectors.

GRADUATE STUDENTS
UNDERGRADUATE STUDENTS

CORE FACU[TY 20% hired in the last 5 years; faculty include National
Academy of Sciences members, a Nobel Laureate and a Wolf Prize recipient

RESEARCH SCIENTISTS
POSTDOCS
AREAS OF BREAKTHROUGH RESEARCH,

including experimental and theoretical discovery in:

Atomic, Molecular and Optical Physics (cold atom physics, atom optics,
quantum optics)

Biophysics (cell physics, soft matter, multicellular systems, active matter)
Condensed Matter/Solid-State Physics (nanoscience, scanning
probe microscopies, quantum materials, ultrafast nonlinear
spectroscopy, quantum information, spintronics, superconductivity)
Cosmology* (dark matter, inflation, CMB, dark energy)

High Energy Particle Physics (phenomenology, holography,

string theory, large-scale detectors, ATLAS, neutrinos, rare decays)
Gravitational Physics* (gravitational waves, gravitational wave
astrophysics, black holes, numerical relativity, LIGO, LISA)

High Energy-Density Science (high intensity laser interaction with matter,
shocks, high density plasmas in magnetic fields, wake field acceleration)
Nonlinear Dynamics (fluid mechanics, the mechanics of solids)
Nuclear Physics (ALICE, BNL)

Plasma/Fusion Physics* (ITER, space plasmas, General Atomics)

* Specialty ranked in the top 10 by U.S. News & World Report in most recent year of ranking

UT Austin and departmental facilities include the world’s most
powerful academic supercomputer at the Texas Advanced Computing
Center, a machine shop, a student workshop, a low-temperature and
high-vacuum shop, world-class libraries, and the Texas Petawatt Laser.

A Partnership Institution of the APS Bridge Program, UT Austin Physics

is steadfastly committed to diversity, equity, and inclusivity. Our
uniquely friendly and accepting city offers a wealth of
cultural and leisure activities to enjoy, from a legendary
live music scene to year-round outdoor recreation.

For more information see
ph.utexas.edu/prospective-graduate-students
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WHY CHOOSE TEMPLE UNIVERSITY
FOR YOUR PHYSICS PhD?

FACULTY

Research active—across nuclear, particle,
condensed matter, atomic and molecular
physics—with funding from NSF, DOE Office
of Science and W.M. Keck Foundation

FOCUS

Strength in high-performance computing,
data science and computational physics

FACILITIES

Science Education and Research Center with
advanced research labs, collaborative spaces,
clean rooms and a low-vibration scanning
tunneling microscope facility

Learn more about the departmentand PhD
program at phys.cst.temple.edu or contact:

Prof. Martha Constantinou
Physics Graduate Admissions Director
physgrad@temple.edu

LOCATION

Convenient East Coast location close to top
research partners and Brookhaven and Jefferson
labs, hubs for the next generation of nuclear
physics research with the Electron-lon Collider

FUNDING

First-year summer guaranteed and University
Fellowships available for competitive
applications

LIFESTYLE

Philadelphia offers varied housing options,
world-class urban amenities and easy access to
parks and outdoor activities

Temple

iy Temple
—a University

College of Science
and Technology
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mailto:physgrad@temple.edu
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About GradSchoolShopper

This issue of GradSchoolShopper is published annually by the American Institute of Physics in collaboration with the Society of
Physics Students and PHYSICS TODAY. The companion website, GradSchoolShopper.com, is the only global online graduate
program network dedicated exclusively to physics, astronomy, and other fields within the physical sciences. The site features
several hundred graduate programs in a searchable, sortable format—many with additional data relevant to students
researching their options. The site is free for students, and more information about its functionality can be found on page 12.
Departments wishing to list or advertise their graduate program are encouraged to contact info@gradschoolshopper.com for
more information on options in both print and online.

About the Society of Physics Students

The Society of Physics Students (SPS) is a professional association designed for students and their advisers. Membership,
through collegiate chapters, is open to anyone interested in physics. Housed within SPS is Sigma Pi Sigma, the national physics
honor society, which elects members on the basis of outstanding academic achievement. This unique two-in-one society
operates within the American Institute of Physics, an umbrella organization for 10 other professional science societies.

About the American Institute of Physics

The American Institute of Physics is a federation of scientific societies in the physical sciences, representing scientists,
engineers, educators, and students. AIP offers authoritative information, services, and expertise in physics education and
student programs, science communication, government relations, career services, statistical research in physics employment
and education, and the history of the physical sciences. AIP publishes both PHYsICS ToDAY and GradSchoolShopper and is also
home to the Society of Physics Students and the Niels Bohr Library and Archives. AIP owns AIP Publishing, a scholarly publisher
in the physical and related sciences.

Board of Directors: David J. Helfand (Chair), Michael H. Moloney (CEO), Judy R. Dubno (Corporate Secretary), Susan K.
Avery, Susan Burkett, Bruce H. Curran, Eric M. Furst, Jack G. Hehn, John Kent (Treasurer), Allison Macfarlane, Michael
Morgan, Tyrone M. Porter, Efrain E. Rodriguez, Elizabeth Rogan, Nathan Sanders, James W. Taylor, Charles E. Woodward.

Officers: Michael H. Moloney (CEO), Gigi Swartz (CFAO).
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THE POWER OF THE PROVEN PATH: GRADUATE
STUDIES IN PHYSICS AT AUBURN UNIVERSITY

Selecting the right graduate school is an
important decision. Learn why Auburn
University's Department of Physics helps
graduate students find incredible opportunities
and travel the world—and beyond—to
conduct research. Learn about the impact
our impressive faculty makes, find out why
Auburn University is internationally-known
for its plasma physics program, and meet
accomplished alumni. Visit our website

at www.auburn.edu/academic/cosam/

departments/physics for more information.
PROVEN SUCCESS  PROVEN INIPACT  PROVEN RESOURCES  PROVEN PROFESSIONALS

www.auburn.edu/academic/cosam/departments/physics

Phone: (334) 844-4264
Leach Science Center, 380 Duncan Drive, STE 2158, Auburn, AL 36849

BOSTON
UNIVERSITY

BOSTON UNIVERSITY, DEPARTMENT OF PHYSICS

Boston University offers a top-ranked Ph.D. in
Physics with research specialties in experimental,
theoretical, and computational physics. Along
with interdisciplinary opportunities, our students
enjoy a community of diverse and accomplished
physicists from around the world. Each year,

we welcome an incoming class of 10 to 20
students, who receive full-tuition scholarships
and competitive stipends through a combination
of teaching fellowships, research assistantships,
and university fellowships. For more details, visit
https://www.bu.edu/physics/admissions/
graduate-program-admissions/.

www.bu.edu/physics

Phone: (617) 353-2600 - Email: GradAdmin@physics.bu.edu
590 Commonwealth Avenue, Boston, MA 02215

GFD BROWN
a E‘ Department of Plysics

DEPARTMENT OF PHYSICS

Brown Physics is a cutting-edge physics
research program where students work
with world-renowned scientists. With over
30 active faculty members, Brown Physics
offers both masters and doctoral graduate
students research opportunities in both
theoretical and experimental condensed
matter physics, high energy and particle
physics, cosmology, astrophysics, and
biophysics. We offer responsive advising
throughout the duration of the program
as well as career counseling. At Brown
Physics, we have created an inclusive
environment that fosters success for all,

brown.edu/academics/physics

Phone: (401) 863-2641 - Email: physics@brown.edu
182 Hope St., Providence RI 02912

MICHRG AN LININVTERATY

PHYSICS AND ASTRONOMY

Our department offers Masters (M. S))
programs in Physics and Physics Education.
We are located in a newly renovated science
building featuring new laboratories in lasers,
optics, surface science, laboratory plasmas,
and computational space physics and a
Maker's space with 3D printing, laser cutting,
and essential machining tools. EMU is
located in a vibrant tech corridor of southeast
Michigan offering many opportunities for
employment.

www.emich.edu/physics-astronomy

Email: jthomsen@emich.edu
240 Strong Hall, Ypsilanti, Ml 48197
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H‘ Department PHYSICS PHD
of Physics

Arizona State University

The Department of Physics at Arizona State University
offers its graduate students the opportunity to work with
world-renowned physicists in nanoscience, biophysics,
cosmology, particle physics, gravitation, complex systems
and emergent phenomena. Students have the opportunity
to work with our 40 core physics faculty or from the

group of 40 affiliate faculty in departments and centers of
excellence across campus. The ASU Physics PhD program
prepares students for professional research careers in
government, industrial or academic institutions, and for
teaching at the university or college levels.

The ASU Department of Physics strives to train its diverse
body of doctoral candidates to excel in all aspects of
graduate school, including research and teaching, and
aims for the highest level of personal satisfaction and
enrichment.

Phone: 480-965-3561 .
Department of Physics, PO Box 871504, Tempe, AZ 85267 physics.asu.edu

“/] EMORY | Department
bl EMORY UNIVERSITY DEPARTMENT OF PHYSICS

GRADUATE

S U H OO0

Emory University offers a comprehensive education and research opportunities in

4 key areas covering experimental and theoretical efforts: Biophysics and Living
Systems, Condensed Matter Physics and Optics, Soft Matter Physics, and Statistical
and Computational Physics. All students entering our program participate in research
rotations and gain exposure to different fields prior to identifying a PhD Advisor.
Students also benefit from a collegial, supportive atmosphere, with close interactions
among students, faculty, and staff that are unigue to a Tier-1 research university.
Emory's beautiful, green campus is nestled among quiet residential neighborhoods, yet
the urban conveniences of metropolitan Atlanta, such as top-tier restaurants, shopping,
nightlife, professional sports, and other entertainment, all lie within a few miles.

Phane: (404) 727-6584 - Email: physics _assistant@emory.edu

N201 Math & Science Center, 400 Dowman Drive, Atlanta, Georgia 30322 p hy Sics.emory.e du
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THE GRADUATE SCHOOL PATH

Thinking Ahout
Graduate School?

#Howtogradschool

Brad R. Conrad

ou have options! A physics degree is wonderful
because it can lead to so many different types of
disciplines, careers, and jobs. But that same fact

can make it challenging to figure out what to do

after a bachelor’s degree.

To help orient yourself, one of the best things you can do is
to check out the data on what physics majors do upon gradu-
ation.! In summary, the data show that lots of students go
into the workforce and lots of them go into graduate programs.
Of the latter, many go into PhD programs in physics, astron-
omy, and related fields, as you might expect. You might not
know, however, that many other students enter programs in
another discipline (e.g., engineering, materials science, and other
fields related to physics), specialize in a facet of physics (like
acoustics or optics), or enter a master’s degree program. As the
data show, a physics degree gives you some really useful skills?
that make you valuable in a variety of fields. Graduate study
doesn’t have to mean getting a PhD in physics or astronomy;
physics majors excel in all kinds of graduate programs.

If you are just starting your search for a graduate program or
considering whether graduate school is for you, I recommend
thinking about what you are truly passionate about. What do you
love to learn about? At the same time, think about the kind of
problems you want to help solve. You might not have the oppor-
tunity to work on that specific issue, but giving it some thought
can help you choose a discipline or even a subfield to pursue.

I advise potential graduate students to start exploring pro-
grams just over a year before they graduate. It takes time to
sort through what you might want to do and which programs
would be the best fit for you. Browse GradSchoolShopper.com.
Reach out to programs of interest. Talk to people about their re-
search. Conduct informal interviews with professors and grad-
uate students to get a feel not just for their research, but for the
department atmosphere and group dynamics.

One strategy that can help is to break down the decision on
where to apply into smaller questions. How many programs do
you want to apply to? Where in the world do you want to live
for 5 to 7 years? What kind of adviser best suits your style?
What do you need outside the department to thrive as a whole
person? This is all about you, and it’s okay to lean into that.

6 FIND YOUR FUTURE AT GradSchoolShopper.com

Once you've narrowed down the options, do your home-
work. If you can, visit the location and the program in person.
the time to learn about the faculty, research areas, and

Take

Brad R. Conrad, director, Society of
Physics Students and Sigma Pi Sigma

Brad R. Conrad

MYTH BUSTERS

>

>

There are many widespread myths about going to
graduate school. Here's the reality.

In the vast majority of situations, programs will pay you
to go to school for a PhD.!

Many programs don't weigh GRE scores heavily, or even
at all. You are not one exam score.

Many students are unsure of the field they want to study
when they apply to graduate school, and they still get in.

It's not uncommon to change subfields after you've
started a program.

You can go back to school after a break.

You can study similar problems in different programs and
fields.

Different programs can lead to similar jobs or career path-
ways.

If you are in a PhD program, most of your time will be
spent doing research, not taking classes.

Many jobs don't require a PhD—they require skills you
can learn in the process of earning a PhD.

1.

References

P. Mulvey, A. M. Porter, and S. Nicholson, “First-year graduate
students in physics and astronomy: Characteristics and back-
ground,” American Institute of Physics, November 2019,

www.aip.org/statistics/reports/first-year-graduate-students-
physics-and-astronomy-characteristics-and-background.
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people you'd be interacting with. Knowing a lot about a pro-
gram and who you'd like to do research with can really help
your chances of getting in.

You don't have to have it all figured out before you apply.
When I applied to graduate programs, [ had a pretty good idea
of some areas I loved —and some areas I was not super excited
about—and in the end I got my PhD in a subfield I never antic-
ipated (probably because I didn’t know it existed whenIapplied).
What I recommend most strongly is that you spend time learn-
ing about which programs would be a good fit for you and why.

In the end, realize that just like people, educations and ca-
reers are not made overnight. They are journeys. Being well in-
formed is an important first step. Do a little self-searching to
help narrow down the topics you might want to study. Break
the big question of where to apply down into smaller, easier
questions. Learn about the programs and advisers you are con-
sidering. A little planning can go a long way in helping you
achieve your goals.

The main takeaway: Don’t panic. You don’t need to have all
the answers today. Or tomorrow. We hope that this grad school
guide will be a helpful resource along your journey.

REFERENCES

1. American Institute of Physics, “Employment and careers in
physics,” April 2020, www.aip.org/statistics/reports/employment
-and-careers-physics.

2. P. Mulvey and J. Pold., “Physics doctorates: Skills used and satis-
faction with employment,” American Institute of Physics, August
2020, www.aip.org/statistics/reports/physics-doctorates-skills-

used-satisfaction-employment-1516.

DEPARTMENT OF PHYSICS & ASTRONOMY,
CALIFORNIA STATE UNIVERSITY LONG BEACH

Our student-focused research-based graduate
physics program provides comprehensive
preparation for multiple career tracks including
PhD programs, industry and college-level
teaching through diverse research opportunities
in computational and experimental fields of
astrophysics, biophysics, condensed matter
physics, and more. Our diverse and inclusive
program welcomes applications from qualified
students and professionals from all walks of life
who want to enhance their Physics knowledge
and advance their career. For admission criteria,
research facilities, scholarship programs and
student outcomes, visit www.physics.csulb.edu
or contact us at physics@csulb.edu.

physics.fau.edu

Phone: (561)297-3380 - Email: shiannenoel@fau.edu
Department of Physics, 777 Glades Road, Boca Raton FL 33431-0991

Carnegie

Mellon

University

DEPARTMENT OF PHYSICS

Our graduate program trains students at the
leading edge of physics research, preparing
them to become the next generation of leaders
in academia and industry. Students begin
research rotations as soon as they enter the
program, while taking core courses. They
then specialize in areas such as astrophysics,
biophysics, nanophysics, or sub-atomic
physics and have to opportunity to perform
interdisciplinary work at the boundaries of
chemistry, biology, materials science, and
engineering. Much of the research builds on
the superb machine learning expertise in the
Department and University.

cmu.edu/physics/graduate-program

Phone: (412) 268-6681 - Email: physics@andrew.cmu.edu
5000 Forbes Avenue, Pittsburgh, PA 15213-3890

Wl CASE WESTERN RESERVE
CApWRTINR

T
HNIYVERSITY

CWRU PHYSICS

PhD or MS applicants: Join department
faculty to conduct world-class theoretical and
experimental research with new opportunities
in three key areas: (1) Biophysics, Imaging,
and Soft Materials; (2) Quantum Materials
and Devices; and (3) Particle-Astrophysics/
Cosmology. We also offer cross-disciplinary
research opportunities, strong faculty
mentoring, and a collegial and welcoming
departmental atmosphere. CWRU Physics is
committed to diversity; we are an APS IDEA
and APS Bridge program department with

an active peer support group advocating for
women and URM graduate students.

physics.case.edu
Phone: (216)-368-4000 - Email: physics@case.edu
2076 Adelbert Rd., Cleveland, OH 44106
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Taking Your Physics
Bachelor’s Degree
to Grad School

Toni Sauncy

arning a bachelor’s degree in physics or
astronomy signals to the world that you can
learn! On average, about half of the more than
9,000 physics bachelor’s degree recipients in
the US go straight into graduate programs.’
And many of those who enter the workforce right after
earning a bachelor’s earn a graduate degree at some point

down the road.

Students (and faculty) are often surprised to learn about the
broad range of advanced degree options available to physics
bachelor’s degree recipients. While pursuing an advanced de-
gree in physics or astronomy is the obvious choice, physics
graduates are assets in many other fields of study.

In the fall of 2019, the American Institute of Physics Statis-
tical Research Center (SRC) reported that for the classes of 2017
and 2018 combined, about 29% of all physics bachelor’s grad-
uates went to grad school and chose physics or astronomy de-
gree programs.? This means that about 20% pursued graduate
studies in fields outside the “typical” choices. Where did they go?

Engineering graduate programs are a frequent pick, span-
ning a wide range of subfields from more common ones like
mechanical, electrical, and civil engineering to specialized fields
like materials, space, and computer engineering. Physics stu-
dents often seek advanced degrees in closely related sciences
as well, such as medical physics, biophysics, materials science,
optics, atmospheric sciences, earth science, chemistry, computer
science, and data science.

Remarkably, or perhaps not, physics students do very well
on the admissions exams for medical school (MCAT) and law
school (LSAT)? it’s not uncommon for them to become physi-
cians and attorneys. Interested in policy or science communi-
cation? Physics graduates have excellent graduate school op-
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Toni Sauncy, past director, Society of
Physics Students; physics professor and
department chair, Texas Lutheran University

Toni Sauncy

tions for pursuing those areas as well. You'll also find physics
graduates with business administration degrees (MBA), dental
degrees (DDS or DDM), and others that might surprise you.

The point is this: Physics students are well prepared to
take on the challenges of a wide range of advanced degree
programs and to become productive, contributing members of
those fields. If you think grad school is in your future, a great
time to start exploring programs is well before your final year
of undergrad. Use your alumni network to connect with stu-
dents who have gone to grad school, explore the programs on
GradSchoolShopper.com, talk to graduate recruiters and fac-
ulty from programs that pique your interest, and read publi-
cations like PHYSICS TODAY, The SPS Observer, and Radiations to
find out more about the broad range of options at your
fingertips.

REFERENCES

1. American Institute of Physics, “Physics bachelor’s one year later,”
AIP Physics Trends, fall 2019, www.aip.org/sites/default/files
/statistics/physics-trends/fall19-Bachlyrlater-p.pdf.

2. Ibid.

3. C.Langer Tesfaye and P. Mulvey, “MCAT, LSAT and physics bach-

’s,” American Institute of Physics, December 2013, www.aig

elor’s,
.org/sites/default/files/statistics/undergrad/mcat-lsat1.pdf.
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Lexxi Reddington on
the Job Versus Grad
School Decision

| remember feeling immense stress
as|was finishing my senior year as
a physics major, simultaneously
completing degree requirements
and trying to determine what to
do next. | was considering gradu-
ate school but also applying to
jobs. My job hunt included frequent participation in career fairs,
and much to my amazement, a lead from one fair led to a full-time
job offer as a research scientist.

I would have taken that job if | hadn't heard about my univer-
sity’s graduate teaching assistant positions available for master’s
degree students in the computer science department. As a gradu-
ate teaching assistant I'd earn a stipend, tuition would be waived,
I'd have numerous mentoring opportunities, and I'd get to choose
my courses based on what interested me.

This was a turning point for me. | could envision myself pursuing
the degree more easily than jumping into a career, and | had a
strong desire to expand my computer science skill set. It has been
two years since | made the decision to continue my education, and
| can confidently say that it was the right one for me!

Lexxi Reddington recently graduated with a computer science master’s
degree from the University of Denver.
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CLARK UNIVERSITY — DEPARTMENT OF PHYSICS

PhD in experimental, computational, & theoretical
condensed matter physics. World-class research
& education in Nanoscience, Quantum Materials,
Quantum Many-Body Systems, Biophysics, Active
& Soft Matter, Complex Microbial Ecosystems, &
Energy Physics.

Work closely with faculty. Begin research your first
semester. Participate in colloquia, conferences &
outreach events. Central Massachusetts location,
near other exemplary educational & research
institutions. Graduates obtain successful positions
in academia, industry, and national labs.

Supportive & close-knit department.
Apply by February 1.

physics.clarku.edu

Phone: (508) 793-7169 - Email: physics@clarku.edu
Department of Physics, Clark University, 950 Main Street, Worcester, MA 01610-1477

() coloradoState niversity

PHYSICS GRADUATE PROGRAM

The Department of Physics at Colorado State
University is home to 19 faculty members
who maintain research programs in Atomic,
Molecular, and Optical Physics; Condensed
Matter Physics; and High-Energy Particle
Physics and Particle Astrophysics, with
experimental and theoretical efforts in multiple
areas. If you choose CSU for your Physics
graduate studies, you'll receive a practical,
hands-on, and individualized education at a
leading research institution.

Apply Today! Fall 2022 application
deadline is Feb. 1, 2022.

physics.colostate.edu

Phone: (970) 491-6207 - Email: amber paquelet@colostate.edu
400 Isotope Dr. Fort Collins, C0 80523-1875

-@Ecu-

BIOMEDICAL PHYSICS (PHD), MEDICAL,
HEALTH, APPLIED PHYSICS (MS)

At East Carolina University, we offer an MS
degree in Physics with concentrations in
Applied Physics, Medical Physics (CAMPEP
accredited), and Health Physics, and a PhD
in Biomedical Physics including an integrated
option for the PhD and MS - Medical Physics
(CAMPEP accredited). You will find a familiar
atmosphere in a diverse department with
world-class faculty engaging in research
programs in pure and applied physics using
the tools and concepts of physics to solve
significant biological and medical problems.

physics.ecu.edu
Phone: (252) 328 6476 - Email: physicsgrad@ecu.edu
Department of Physics, Mailstop 563, Greenville, NC 27858
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Brad R. Conrad, director, Society of
Physics Students and Sigma Pi Sigma

Time is Relative, Deadlines Aren't

A sample timeline for weighing your options and applying to programs

Brad R. Conrad

oing some work on your applications well before they are

due will make the process much smoother! This timeline

assumes a four-year undergraduate experience that

transitions right into a graduate program, but lots of suc-

cessful graduate students don’t follow that path. There is

no one-size-fits-all approach when it comes to planning your future, so

adapt this timeline to work for you. Also note that individual program

deadlines vary and that for some tasks you may need more or less lead

time than indicated here.

First and Second Year 0—'-

P Get started on research!
Talk to your professors and mentors for help finding labs that

IJ-. Third Year

are looking for students and take advantage of summer re-
search experiences, independent studies, internships, and
research courses.

» Explore a wide variety of career possibilities.
Find out where graduates from your department have gone
and what they're up to today. Attend career fairs and depart-
ment colloquia to learn about career options for physicists.

Summer before Fourth Year o—‘-

> Decide which programs you're going to apply to.
Students usually submit 4 or more applications.

) Prepare your essay-based application materials.
Craft your responses to any prompts in the applications
and request critical feedback on them from your profes-
sional network.

> Register for the GREs.
October is usually the last month the physics GRE is of-
fered before applications are due.

10 FIND YOUR FUTURE AT GradSchoolShopper.com

» Learn about graduate school life.

When you have the opportunity, talk to current and recent
graduate students about their experiences.

» Research graduate programs.

Identify what you're looking for in a program. Consider
factors such as size, location, department culture, research
specialties, and financial assistance. Talk to your profes-
sional network, browse GradSchoolShopper.com, and
visit program websites. Make a list of programs that inter-
est you.

» Check the prerequisites.

Most physics and astronomy programs require the same
courses you're already taking as a physics or astronomy
major, but fields like medical physics or engineering may
have different requirements.

» Prepare for the GRE and physics GRE, if applicable.
Find out when and where the tests are offered, decide
when to take them, and start studying.

» Plan your finances.

Plan for the GRE and application fees. Some departments
will, on request, waive the application fee in cases of finan-
cial hardship. Most science PhD students have tuition
waivers and are financially supported by their program,
but not all graduate programs have these benefits. If ap-
plicable, look into external funding sources and financial
aid packages.
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—0 Fourth Year: Fall

» Finalize your personal statements.

Your statements should be tailored to each program and
its prompts.

» Request application materials from external sources.
In early fall, input application requirements and dead-
lines into a spreadsheet for tracking and request mate-
rials that need to be sent directly to programs, e.g. tran-
scripts, GRE scores, and letters of recommendation. Give
writers 4 to 6 weeks to write and submit their letters.

» Take the GREs.

» Send reminders to your letter writers.

When the deadline is near, confirm that letters are com-
pleted and submitted.

» Submit your applications!

m—me Fourth Year: Spring

» Confirm that your application packages were received.

P Participate in interviews and site visits, is applicable.
Not all graduate programs have interviews or sites vis-
its, but some do. If you're invited to do either, spend
time preparing and writing down your questions.

P Consider your options and decide what’s next for you!
If you accept an offer, notify any other programs of your
decision. If you don't receive any offers, explore nontra-
ditional routes such as bridge programs, which often
have later deadlines, and talk to your professional net-
work about other possibilities for the coming year.

» Thank all of those who helped you.

Your professional network can be a source of support
and collaboration for years to come. Let them know
your plans and keep in touch.

\S

Mary Ann Mort on
the Application
Process

After working in the energy indus-
try for a year, | decided to apply
to graduate programs. | had toyed
with the idea while completing my
bachelor’s degreein applied physics
but only really considered attend-
ing when | realized I'd be taken
more seriously and be better utilized at work. So began the process
of taking the GRE, condensing everything I'd ever done into a state-
ment of purpose, and figuring out where to apply.

My major considerations when choosing programs were loca-
tion, GRE requirements, financial assistance, and energy-related re-
search opportunities. | used GradSchoolShopper.com to identify
schools that fit my criteria. For each school, | looked into a variety
of graduate programs: physics, electrical engineering, mechanical
engineering, materials science, geophysics, and more. | compiled
requirements, due dates, and the names of faculty members whose
research piqued my interest.

Take my advice and make sure you have everything you need well
in advance—official transcripts take time to process and get where they
need to go. | wasn't able to apply everywhere | intended to because
I didn't allot enough time for this. But, in the end, everything worked
out and I'm now well on my way to a PhD in electrical engineering.

Mary AEn‘ Mort \

Mary Ann Mort is an electrical engineering PhD student at the University
of California, Davis.

F&U

FLORIDA ATLANTIC
UNIVERSITY

PHYSICS DEPARTMENT

The Physics Department is dedicated to
cutting-edge research and teaching immersed
within a multidisciplinary science environment.
At the undergraduate level, we offer BS and
BA degrees. Our graduate program leads to
MS and Ph.D. degrees, and a new Professional
MS in Medical Physics.

Our active research areas include Classical
and Quantum Gravity, Astrophysics, Physics
of Materials and Biological Systems, Statistical
Mechanics, Neuroscience, Nonlinear Systems,
and Medical Physics

physics.fau.edu

Phone: (561)297-3380 - Email: physicsadmissions@fau.edu
Department of Physics, 777 Glades Road, Boca Raton FL 33431-0991

FLORIDA
INTERNATIONAL
UNIVERSITY

M riv

GRADUATE PROGRAM IN PHYSICS

The Graduate Program in Physics at FIU

offers talented students the opportunity to
pursue a Ph.D. in several areas of experimental
and theoretical physics such as theoretical
and experimental nuclear/particle physics,
biophysics, atomic molecular optics, nanophysics
and condensed matter physics, astrophysics,
physics education, and medical physics. Ph. D.
students are offered assistantships that include
stipends, matriculation waivers, and health
insurance. Entering students typically have a
Bachelor's degree in physics or a related field.
Applications are due by the 5th of February.

case.fiu.edu/physics
Email: jrodrig@fiu.edu
11200 SW 8th Street, CP 204, Miami, FL 33199



http://GradSchoolShopper.com
http://physics.fau.edu
mailto:physicsadmissions@fau.edu
http://case.fiu.edu/physics
mailto:jrodrig@fiu.edu

THE GRADUATE SCHOOL PATH

Kendra Redmond, editor

Simplify Your Grad School Search
with GradSchoolShopper.com

A resource for students interested in
physics, astronomy, and related fields

Kendra Redmond

earching for the right grad program can
be time consuming, but it doesn’t have to
consume you! GradSchoolShopper.com

GradSchoolShopper

frveramd by
AIP Amesicss Instiuie of Physics

Find your graduate program.

S T

Fim bt b (et e e sl s e 7 S i B e

(GSS) is a free resource for sorting,
browsing, and comparing graduate
programs in physics, astronomy, and related fields within the physical
sciences. GSS is a product of the American Institute of Physics and an

Find your future at
GradSchoolShopper.com.

official partner of PHYSICS TODAY and the Society of Physics Students.

The site includes hundreds of graduate program profiles
sortable by degree(s) offered, specialty, campus setting, accept-
ance rate, and application deadline. You can also search by key-
word and location. Not sure what you're looking for? Use the
browse feature to explore what’s out there by state or by one
of 50-plus research specialties.

Each program profile includes, at minimum, a list of research
specialties and contact information. Many programs have en-
hanced profile pages that provide an overview of the program,
application requirements, quick links to relevant web pages and
social networking pages, and even videos and photos.

You don’t need an account to access all of the resources on
GSS, but creating one is a helpful way to keep track of interesting

Browse graduate programs by more than 50 research specialties
on GradSchoolShopper.com.

programs. It’s quick and easy to do, and once you're logged in,
you can bookmark the programs you like and revisit them any-
time through the “favorites” list in your profile.

While you're on the site, be sure to explore the “Resources” tab
for tips on applying to grad school, advice on navigating finan-
cial aid options, personal stories on the grad school experience,
and more—all geared to undergraduate physics and astronomy
students. GSS was created for you by the physics community, so
come find your future at www.GradSchoolShopper.com! (€55

VISIT GRADSCHOOLSHOPPER.COM FOR .. .

P Factual information: There are no arbitrary rankings,
just information that enables you to compare graduate
programs side by side.

» Easy search and save functionality: A custom search
function finds schools by geographic region and spe-
cialty area. Create an account, and bookmark favorites to
review later.

P Sortable, downloadable data: A subset of informa-
tion, such as acceptance rates, degree types, and appli-
cation deadlines, offers an organized view of program
information.

» Comprehensive department information: Many pro-
gram profiles link directly to faculty web pages, research
areas, stipend and tuition information, general university
info, and application details. These important pages are
centralized and highlighted, so you don't have to work to
find them.

12 FIND YOUR FUTURE AT GradSchoolShopper.com
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/':iEORGE
MASON

UNIVERSITY

DEPARTMENT OF PHYSICS AND ASTRONOMY

Earn a PhD in Physics with Standard or
Engineering Physics concentrations, or a

MS in Applied and Engineering Physics
with Standard, Applied Physics, Engineering
Physics, or Quantum Information Science and
Engineering concentrations. Research areas
include Applied Mechanics, Astrophysics,
Atomic/Molecular/Optical Physics, Biological
Physics, Space Sciences, Materials,
Condensed Matter Theory/Experiment, and
High Energy Physics. GTA/GRA positions
available. GMU is a R1 university in the

DC metro area with strong links to NASA
Goddard, NIH, NIST, NRL, USNO, CERN, and
other top-tier institutions.

science.gmu.edu/physics

Phone: 703-993-1280 - Email: physics@gmu.edu
4400 University Drive, MSN 3F3, Fairfax, VA 22030-4444

PHYSICS B.S., M.S., and PH.D.

The School of Physics at Georgia Tech focuses
on six areas of research: Astrophysics, Atomic,
Molecular and Optical Physics, Condensed
Matter and Material Sciences, Non-linear
Systems, Physics of Living Systems and Soft
Matter. The graduate curriculum in the School
of Physics provides the background and
training needed to conduct and complete high
quality, world-recognized research, allowing
graduate students from diverse backgrounds
to develop into creative physicists who can
function effectively in educational, industrial or
government laboratory settings.

physics.gatech.edu

Phone: 404-894-5201- Email: gradinfo@physics.gatech.edu
School of Physics, Georgia Institute of Technology. 837 State Street. Atlanta, GA 30332

$»

Lreormastate
LImversity

PHD IN PHYSICS / PHD IN ASTRONOMY

Located in downtown Atlanta, GSU hosts 25
physics and astronomy faculty with active research
programs, advising ~80 graduate students.

With research projects ranging from the internal
structure of the proton, 2D materials and nano-
optics, imaging methods, the Sun and nearby
stars, all the way to active galactic nuclei, we offer
an array of opportunities in experimental physics
and observational/computational astronomy
from the very small to the very large. We are

a majority-minority institution with a focus on
diversity and inclusion, and our department aims
to provide a nurturing and friendly environment,
with guaranteed stipends and career-building
opportunities to all our students.

www.phy-astr.gsu.edu

Email Physics: msar@phy-astr.gsu.edu - Email Astronomy: white@astro.gsu.edu
Georgia State University, P0. Box 5060, Atlanta, GA 30302-5060

GRADUATE PROGRAM IN ASTRONOMY
AND ASTROPHYSICS

The Indiana University Department of
Astronomy offers a M.A. and Ph.D. in Astronomy
and a Ph.D. in Astrophysics. Graduate
students undertake the Ph.D. dissertation after
completing two years of course work and
passing the qualifying exam. Many complete
dissertations in observational astronomy using
the 3.5-m WIYN observatory at Kitt Peak in
Arizona, while others complete dissertations in
theory or computational astrophysics or high
energy astrophysics. Students gain outreach
and teaching experience during their graduate
careers, and teach courses independently
during the summer sessions.

astro.indiana.edu
Phone: 812-855-6911 - Email: astdept@indiana.edu
727 East 3rd Street, Swain West 318, Bloomington, IN 47405-7105
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Kendra Redmond, editor

Gonsidering a Career in Research?

Contemplate your desired approach—from computational to theoretical,
experimental, and applied

Kendra Redmond

or many undergraduate physics and astronomy students, like from various sources?

. . . Characterize, operate, or
especially those in small departments with few faculty members, 4. en e quipmeit? Study

research opportunities on campus are fairly limited. You can the sources of gravitational
expand your exposure to different fields, tools, and techniques by =~ waves?

. h . d int hips both d off One way to break down
pursuing researcn experiences and mternsnips oth on and o the options is to categorize

campus, reading about the latest developments in physics, and going to research  research approaches as
talks and professional physics meetings. However, it can still be hard to decide ~ computational, theoretical,
experimental, and applied.
The lines between these ap-
not all research jobs require a PhD, many of them do) and as a career. proaches can be blurry and
researchers can be experts
For example, if you're interested in studying gravitational —in more than one approach, but thinking about how well each
waves, before approaching potential research advisers you one aligns with your passion, personality, and skills may help
might consider questions like these: Do you want to study you focus your research interests. Most undergraduate physics
gravitational waves on location at an existing observatory?  students are familiar with the experimental approach but have
Work on plans for a new gravitational wave detector? Ana- less exposure to other three. To introduce them, we asked three
lyze data? Predict what gravitational wave signals will look  scientists to share their stories.

what type of research you would like to pursue in graduate school (although

Computational physics
By Rajesh Sathiyanarayanan, deputy engineering
director, Applied Materials
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3
L
¥
3
[

R R
e

physics until halfway through college. In the late 1990s in

India, people who were good at math and science mostly
went into an engineering track. Fortunately, my college pro-
vided the option of double majoring, an unusual opportunity  — w1l
in India, so I ended up studying physics and computer science.
This naturally paved a way for me to go into the field of com-
putational physics later. Although I was initially inclined to-
ward working on theoretical cosmology in graduate school,
funding scenarios and job prospects in that field made me
change my mind. After talking to faculty members from differ-
ent research groups, I decided to specialize in computational

materials science. Computational physicist Rajesh Sathiyanarayanan. His monitor
Broadly speaking, computational physicists use simula- | gjsplays a typical high-k metal gate stack, made out of multiple

tions to provide a reasonably accurate description of systems | metal/oxide thin films (each a few nanometers thick). Such metal

that are either too complex for a purely theoretical treatment | gates form part of the transistors in all laptops and phones released

or require considerable cost and time to study through exper- | in the last 10 to 12 years. Photo by Uma Ramanathan.

iments. For instance, the question “How do atoms arrange

Ihad never seriously considered pursuing a career in

14 FIND YOUR FUTURE AT GradSchoolShopper.com
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themselves at the interface when two solids are brought to-
gether?” can be answered relatively easily through a computa-
tional approach. In computational materials science, simula-
tions help users evaluate different materials to identify the ones
with desirable properties. Simulations are also being used to
design materials with desired properties. As a result, this field
has found applications in a lot of industries, ranging from aero-
space to fabrics.

After my PhD and a short postdoctoral stint, I got a research
position suited to my background in the semiconductor indus-
try. For the past several decades, Moore’s law, i.e., that transis-
tor density doubles approximately every two years, has been
the guiding principle in the semiconductor industry. Of late,
materials innovation has played a huge role in helping semi-
conductor technologists keep up with Moore’s law. My job in-

Theoretical Physics
By Bret Underwood, chair and associate professor of
physics, Pacific Lutheran University

Y/ | mm . . . What now?” It's a familiar feeling, being
H stumped on a physics problem, not sure what to do
next. But this was a different type of problem. As a col-
lege junior majoring in physics, I was strongly considering grad-
uate school. I enjoyed studying physics and had some research
experience as an undergraduate. But I was a little intimidated
by the graduate school application process. What field should
I study?

I read about current research areas on faculty web pages
and in journals like PHYSICS TODAY and realized I was most
excited about particle physics and cosmology. However, I was
not particularly confident about my laboratory skills (perhaps
my instructors felt the same way), so I felt theoretical physics
was a better fit. I talked with my faculty mentors about grad-
uate school and the application process, and I discussed my
sketched-out plans with my fellow students. I learned that
graduate school was not just going to be more physics classes;
it would also require me to take a much more active role in cre-
ating new science. I thought that sounded pretty cool, soI chose
some graduate schools that were doing things I was excited
about and submitted my applications.

In graduate school, I began studying problems like a theo-
retical physicist, refining the same skills I used in my graduate
school decision-making: reading, learning new ideas and tech-
niques, and discussing with others. For example, my first re-
search project involved studying the aftermath of a string the-
ory model of a period of the early universe that underwent a
very brief, rapid expansion called inflation. In order to under-
stand this model, I had to learn general relativity, string theory,
and relativistic field theory, as well as the more specific topics
of inflation, D-branes, Kaluza—Klein modes, and post-inflationary
reheating. If you don’t know what most of these things are,
that’s okay—I didn’t either at the time. Stacks of books and
journal articles covered my desk as I read, reproduced calcu-
lations, talked with my adviser and other students, and gener-
ally tried to figure out what calculations of my own I could do.

One of my vivid memories of starting graduate school in

volves performing simulations to screen materials that could
lead to better semiconductors.

There are multiple options in industry for people who want
to pursue a career in computational physics research. Physi-
cists are a highly sought-after group, mainly due to their strong
mathematical training and analytical skills. A little bit of coding
knowledge further enhances one’s job prospects. This does not
require much extra effort, as most data collection and analysis
work in graduate school involves writing scripts—a great way
to hone your coding skills.

Across industries, I see an increasing reliance on computer
simulations to understand and verify ideas before building ac-
tual prototypes, and I think it is a great time to get into the field
of computational physics, especially if one is interested in a ca-
reer outside academia.

Theoretical physicist Bret Underwood (right) and former student
Auberry Fortuner (B.S., 2013) explore the physics that gave rise to
the expansion of the universe. Photo by John Froschauer, Pacific
Lutheran University.

theoretical physics is attending a research seminar in my first
year and (mostly) following the speaker’s description of their
research. Midway through the talk, there was a disagreement
about the physics between the speaker and the faculty, post-
doctoral researchers, and graduate students whom I regarded
as experts. I remember realizing, with a start, that I had found
the frontier of physics: If the experts needed to talk out the
physics together in order to make sense of it, perhaps I could
join that community and have something to add. Eventually,
with guidance from my adviser, I found a way to contribute
my own ideas to this community working at the boundaries of
our knowledge.

Today, as a professor at a liberal arts college, I still use the
skills of a theoretical physicist, whether I'm working on a re-
search project or revising my teaching. Reading the literature,
learning new ideas and methods, and conferring with col-
leagues are essential techniques for me anytime I'm facing that
familiar question: “Hmmm . . . Now what?”

FIND YOUR FUTURE AT GradSchoolShopper.com 15
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Applied Physics
By Jasmine Oliver Graham, medical physicist,
Moffitt Cancer Center

University at a summer orientation for incoming freshmen.

I'was going to major in biology and planned to attend med-
ical school until a talk on medical physics piqued my interest.
After the orientation I mulled over my options for the remain-
der of the summer. When I returned in August, I was a physics
major. I reasoned that a physics degree could work for either
medical school or medical physics, and by the beginning of my
senior year at SC State, I'd decided that medical physics was
the field for me. Fast-forward through graduate school in med-
ical physics, a postdoctoral fellowship, and a medical physics
residency at the Orlando Health UF Health Cancer Center, and
I am now a medical physicist at the Moffitt Cancer Center in
Tampa, Florida.

Medical physics falls into the subdiscipline of applied
physics, in which physics principles are applied in practical
situations. For example, as a medical physicist I apply physics
concepts to treat cancer patients with radiation. Applied
physics can be thought of as a bridge between physics and en-
gineering. Pure physics research forms the fundamental basis
for applied physics research, which is applied in real time for

I was introduced to medical physics at South Carolina State

THE GRADUATE SCHOOL PATH

Medical physicist Jasmine Oliver Graham stands in front of a clinical
CT scanner. Photo courtesy of Graham.

practical use.

IUPUI
SCHOOL DF SCENCE
Dequarimiest ol Physn=

[UPUI PHYSICS

As a Physics graduate student at IUPUI, you
can earn a Purdue degree, be a part of small
classes and an interactive learning environment
with challenging material and lab work.

All of our PhD graduates in the last 10+
years have secured a position in the field
right after graduation. While the majority go
into a postdoctoral position at Universities
and National Laboratories in the USA, a few
have secured jobs as professors at four-
year colleges and high schools. We take
pride on the training we provide to our TAs,
who perform in-class teaching under the
supervision of a faculty mentor.

science.iupui.edu/physics

Phone: 317-274-6898 - Email: physics@iupui.edu
402 N. Blackford Street, LD 154, Indianapolis, IN 46202

Although the work environment is different, there are many
similarities between applied and experimental physics. Both
are hands-on disciplines that commonly require scientists to
calibrate, operate, and troubleshoot equipment. Both fields
value people who can assess data quickly and solve problems
creatively. The ability to work well with others on a common
goal is essential, whether that be most effectively treating a pa-
tient or detecting gravitational waves.

If you are interested in pursuing a career in applied
physics research, here’s my advice. Do your research (no pun
intended). Look up various physics subdisciplines and talk
with people in those fields, if possible. Even better, make an
effort to shadow these professionals or at least visit their labs.
Apply for internships and research experiences in your top
fields. Be sure to consider salary, work/life balance, job avail-
ability, and location of available positions in your decision-
making process.

Begin developing the necessary skills for your future posi-
tion now. Take as many math, physics, lab, and related courses
as possible. Expose yourself to as much knowledge as possible,
and look for connections between disciplines. In my experi-
ence, areas of physics that I can connect with other science dis-
ciplines (e.g., chemistry) are easier to fully comprehend. Begin
thinking and acting like a scientist/researcher now. Analyze sit-
uations and challenge yourself to creatively solve problems
using the resources you have on hand.

This piece is an updated version of an article published in the win-
ter 2018 issue of The SPS Observer, www.spsnational.org/the-sps
-observer.
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JOHNS HOPKINS

PHYSICS AND ASTRONOMY

The graduate program in physics and astronomy
at Johns Hopkins University is among the top in
the field. Students engage in original research
starting in their first semester and have flexibility
in choosing their course of research and
designing their path through the program. A
wide range of research projects—both theoretical
and experimental—are available in astrophysics,
condensed matter physics, particle physics, and
more. Graduates are prepared for careers in
physics and astronomy research, teaching, or in
applications such as biophysics, space physics,
and industrial research.

physics-astronomy.jhu.edu

Phone: 410-516-7344 - Email: kkeyl@jhu.edu
3400 N. Charles Street, Baltimore, MD 21218

KENT
STATE

UNIVERSITY

DEPARTMENT OF PHYSICS GRADUATE PROGRAM

Our PhD Program offers excellent research
opportunities in biological physics, nuclear/
particle physics, quantum condensed matter,
soft matter, and astrophysics. We strive to
support our students so that they thrive

in coursework, research, and within our
community. Our medium size gives diverse
research choices yet allows for small classes
and individual research mentoring. All PhD
students are funded through Graduate
Assistantships that include a yearly stipend
and full tuition waiver. The target date for
completed applications is Jan. 31.

www.kent.edu/physics

Phone: (330) 672-2246 - Email: physgpc@kent.edu
Smith Hall, Kent State University, Kent, OH 44242

Materials Science

KENT STATE Graduate Program

T¥ERERL ' Coliege of Arty and Stiences

MATERIALS SCIENCE GRADUATE PROGRAM

The Materials Science Graduate Program
offers, both PhD/MS options, which focus

on soft materials science with emphasis on
liquid crystal science and technology. An
exciting interdisciplinary field open to students
with backgrounds in physics, chemistry,
mathematics, engineering and materials
science. Our program provides students with
extensive scientific training, cutting-edge
research opportunities and engineering skills
necessary for a variety of careers in academy
and industry. Research is conducted through
participating departments and the Advanced
Materials & Liquid Crystal Institute.

kent.edu/materials-science

Phone: 330-672-3899 - Email: MaterialsScience@kent.edu
1425 Lefton Esplanade, Kent, OH 44242

® LEHIGH

UPNITYVERSITY

PHYSICS DEPARTMENT

We offer exciting research opportunities
and rigorous courses leading to Ph.D. or
M.S. graduate degrees. We are a collegial,
supportive, medium-sized department, with
an excellent quality-of-life. We are located
50 miles north of Philadelphia and 85 miles
west of New York City, making the cultural,
entertainment, and transportation facilities of
these cities easily accessible. Our research
areas include leading-edge experimental
and theoretical projects in physics and
astrophysics, with world-wide networks of
international collaborators. Please visit our
website for full details.

physics.cas.lehigh.edu

Phone: (610) 758-3930 - Email: physics@Iehigh.edu
16 Memarial Drive East, Bethlehem, PA 18015
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Chan Kyaw shows off his PhC

@ You have a master’s in electrical engineering (EE) from Col-
orado State University and a PhD in optics from Howard
University. What was your grad school experience like?
e I started out in an EE master’s program. Looking back, I think
| focused too much on the classes. I've realized that graduate
classes don't really matter that much; you just need to pass them
so you can focus on the research. | learned very early exactly what
research | needed to do to get my master’s, and that helped me
progress.

When [ joined my physics PhD program, | knew classes weren't
top priority. | wanted to finish as fast as possible and | knew that
meant getting a good idea of the metrics my research adviser would
use to judge whether | was ready to graduate. There was a postdoc

in the group who was very helpful in getting me up to speed and
publishing quickly, and that helped me on my journey.

What were some of the differences between grad school
in electrical engineering and in physics?

e The courses that you take in a physics graduate program are
the same that you take as an undergrad—electricity and
magnetism, quantum mechanics, etc.; they're just at a higher level.
The learning curve can be steeper if you go into a different field.
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THE GRADUATE SCHOOL PATH

Chan Kyaw recently earned his PhD in physics from
Howard University and is now a process engineer. His
responses have been edited for length and clarity.

The Path
to a Physics
PhD

A Q&A with Chan Kyaw on grad school
classes, milestones, and setting
one’s own timeline

| almost went for a PhD in EE at Howard. | thought | would have
better job prospects, but for a technical reason | ended up in the
physics program. Now ['ve realized that no matter what field you
get a PhD in, your research project will define your career oppor-
tunities. I'm happy | ended up with a PhD in physics. It's what | did
as an undergrad and | enjoy it. Plus, it would have been a lot harder
academically to learn new EE design programs and prepare for the
EE qualifying exam.

@ What did you like most about graduate school?

Q In grad school you mostly set your own time. You're given
project parameters to accomplish, but unless your adviser is

really micromanaging you, you can decide what to do on what day.

There is no one breathing down your neck. As an undergraduate

you take classes all the time. In graduate school classes are a means

to an end, to passing the qualifier and getting to your research. You

only take classes for one or two years and then decide what to do
with the rest of your time.

What are the big milestones along the path to earning a
physics PhD?

The first year or two is really focused on classes. After you

finish your classes, you take a qualifying exam. The qualifier
covers a lot of topics, all of your required classes, and you need to
pass to move on in the program. The questions are not necessarily
structured like they are on class exams or in homework, so to pre-
pare you should do a lot of questions on each topic—even if you
did really well in your classes.

After you pass the qualifier, you usually do a proposal defense.
You write a proposal that describes the research you plan to do for
your thesis and defend it before a committee. In some sense it's a
formality because you don’t have to have any results. It's more about
forming a committee and telling them what research you want to
do and the methods you're going to use.
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Once your proposal is approved, you collect results and write
your dissertation. If you've already published some papers, like |
had, that reduces the writing time. But you have to allot time to
write introductory materials, make modifications to existing mate-
rial, write conclusions, and bring it all together.

During your thesis defense you orally present your results to
your committee and they review your written dissertation. This is
thelaststep in earning a PhD.There’s a lot of nervousness surround-
ing the thesis defense, but if you've been communicating with your
committee members, you should know the temperature of what
they're thinking and whether you're going to pass.

What advice do you have for students considering a
physics PhD?

Having a good mentor in your research group will be a great
help on your journey. Otherwise, you'll be figuring things
out by yourself, and sometimes that can take weeks or months
when a good mentor could help you fix the issue in five minutes.
It's not just how much they know in terms of research skills and
knowledge, but also how helpful they are and how much time they
can give you.
Also, remember that going to grad school doesn’t necessarily
mean you have to work in academia. There are options. You're not
closing any doors by going to grad school.

GRADUATE SCHOOL AT MONTANA
TECHNOLOGICAL UNIVERSITY

Montana Tech is an ideal place for you to
pursue a graduate degree. Our personal
size means dedicated faculty, with stellar
professional backgrounds and wide-
ranging research interests, will mentor you
in whatever program you choose. You will
benefit from our state-of-the-art labs and
equipment and outdoors in Big Sky country.

mtech.edu/gradschool

Phone: 406-496-4508 - Email: gradschool@mtech.edu
1300 West Park Street, Butte, MT 59701

GRADUATE STUDIES IN PHYSICS

The department, located in Las Cruces, fifty
miles north of the large metropolitan area

of El Paso, TX, conducts rigorous research

in experimental and theoretical high-energy
nuclear physics, solid-state physics, optics,
and geophysics, in close collaboration with
a number of national labs, in and outside the
state of New Mexico. The program is truly
international, with students from more than
half a dozen countries.

Most graduate students receive financial
support as teaching or research assistants.
Applications should be received by
February 15, 2022 for full consideration.

phys.nmsu.edy

Phone: (575) 646-3831 - Email: graduate-advisor@physics.nmsu.edu
MSC 3D, Box 30001, Las Cruces, NM 88003

NEW MEXICO TECH

SCIENCE « ENGINEERING « RESEARCH UNIVERSITY

NEW MEXICO TECH PHYSICS GRAD PROGRAM

The New Mexico Tech (NMT) Physics
Graduate Program is housed in a research-
intensive university located in a small town,
thus our motto is: “Get lost in your research,
not in a crowd!” Our program has two major
areas of concentration: atmospheric physics
and astrophysics. Our students have access
to world-class research facilities, such as

the Langmuir Laboratory for Atmospheric
Research, the Magdalena Ridge Optical
Interferometer, and NRAO's Jansky Very Large
Array (VLA). Finally, our graduate program in
Physics Instrumentation prepares students for
jobs in research labs and industry.

nmt.edu/academics/physics

Phone: +1575-835-5328 - Email: altagracia.lujan@nmt.edu
801 Leroy PI, Socorro, NM 87801
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THE GRADUATE SCHOOL PATH

The $$ Aspect of
Grad School

Anashe Bandari

Anashe Bandari, science writer,
American Institute of Physics

imply applying to graduate school can
be expensive and overwhelming, so thinking past

the application process and ahead to how you’ll o ey T

fund the degree itself may give you pause. .

The good news is that in the United States, most physics and
astronomy doctoral programs are funded. In other words, your
academic department will generally cover all enrollment ex-
penses, including tuition, or your university will waive these
altogether.

The vast majority of physics graduate students also receive
a stipend for the work they contribute to their department.
Though the size of the stipend varies and may take into account
factors like the local cost of living, it should be enough to cover
textbooks and supplies, rent, food, and —if you're lucky —a little
bit of fun.!

You're likely wondering what the department expects from
you in return for your stipend. Early graduate students are typ-
ically paid through teaching assistantships, which can entail
running laboratory classes or physics problem sessions for un-
dergraduates. As you progress, you'll likely receive a research
assistantship that will pay you directly for the research work
you're doing toward your thesis, rather than requiring you to
be a teaching assistant. Beyond these standard funding
sources, graduate students can qualify for external and internal
fellowships and grants that supplement or replace assistantships.

Going straight into a doctoral program—or going into a
physics or astronomy doctoral program at all—isn't for every-
one. Pursuing a master’s degree or enrolling in a bridge pro-
gram are viable alternatives, but funding packages and expec-
tations for these vary from program to program. For students
hoping to transfer from physics into a different field, figuring
out how to pay for their education is a different challenge.

Daniel Klein, a third-year emergency medicine resident,
went to medical school after a short break following his
physics bachelor’s degree. He says federal forgiveness plans
are a great option for people considering this route, but he
emphasizes that forgiveness programs are not guaranteed,
and students considering this path should carefully weigh their
funding options.
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KNOW YOUR TERMS

Stipend: Graduate students typically earn a stipend, a fixed
amount paid as a salary in exchange for working for the de-
partment as a teaching or research assistant.

Teaching Assistant: Teaching assistants are usually as-
signed to an undergraduate class in their department. They
may lead discussion or problem sessions, teach labs, hold of-
fice hours, grade homework, and proctor exams, among
other activities. At most schools in the United States, first-
year physics and astronomy graduate students are offered
teaching assistantships unless they've already lined up a re-
search assistantship or fellowship, they are not proficient in
speaking English, or they decline financial assistance.

Research Assistant: Rather than earning a stipend in ex-
change for teaching duties, research assistants receive a
stipend from the lab in which they are doing research. Re-
search assistantships enable students to focus on doing re-
search toward their thesis instead of teaching. In general, the
number of research assistantships offered by a particular lab
depends on its funding situation. If you want to enter grad-
uate school with a research assistantship, you'll need to dis-
cuss the possibility with the researchers you're interested in
working with as early as possible.

Fellowship: Graduate students with fellowships receive a
stipend without having to teach or do research in support
of the department—although there may be other require-
ments. Fellowships can be internal to the department or
from external sources such as foundations, nonprofits, cor-
porations, or government agencies. Fellowships are typically
competitive and require lead time, so it pays to seek them
out early.
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Therese Jones, senior director of policy at the Satellite In-
dustry Association, experienced both worlds by leaving an
astrophysics graduate program to pursue public policy. A
master’s degree in public policy would have required out-
of-pocket costs, but Jones opted for a PhD. Even so, she
says, public policy programs pay less than physics programs,
and the admission offers she received varied by $10,000.
The work she was paid to do was also different—rather than
requiring a single, large-scale research goal, her program al-
lowed her the flexibility to work on multiple, shorter-term
projects.

Regardless of the road you take, it pays to look into fellow-
ships, grants, and the typical financial packages offered by
the programs that you're interested in. Most programs are
happy to share this information with prospective students, and
some even have this information on their websites and their
GradSchoolShopper.com profiles.

1. According to the most recent numbers from the American Insti-
tute of Physics, the median stipend for first-year physics doctoral
students was $20,000 for those without fellowships and $26,000
for those with fellowships for the combined academic years of
2014-2015 and 2015-2016. The numbers are slightly higher in as-
tronomy programs. For details, see P. Mulvey, A. M. Porter, and
S. Nicholson, “First-year graduate students in physics and as-
tronomy: Characteristics and background,” American Institute
of Physics, November 2019, www.aip.org/sites/default/files
/statistics/graduate/1styeargradrpt-1516.pdf.

\ Northeastern University
College of Science

NORTHEASTERN UNIVERSITY
GRADUATE PROGRAMS IN PHYSICS

The Department of Physics at Northeastern
University provides opportunities for

graduate students to engage in research

and scholarship under the direction of an
internationally recognized faculty. Students
take part in research and experiential
opportunities in advanced theoretical or
experimental research in condensed matter
physics, biological physics, medical physics, or
elementary and particle physics.

cos.northeastern.edu/physics

Phone: 617-373-4240 - Email: gradphysics@northeastern.edu
360 Huntington Ave, Room 111 DA, Boston, MA 02115

OAKLAND
UNIVERSITY.

—_— N

DEPARTMENT OF PHYSICS

The Department of Physics offers three
graduate programs: M.S. - Physics, Ph.D.

- Biomedical Sciences - Medical Physics,
and Ph.D. - Applied and Computational
Physics. Our Department was named the
“Outstanding Research Department” for 2020
by our Research Office. Faculty are active in
research, and are, typically, awarded over one
million dollars a year in grant funding. Research
facilities include a high-pressure optics lab,
condensed matter labs, an NMR imaging

lab, microwave device facilities, two modern
computer clusters, and research facilities
through the Henry Ford Health System.

oakland.edu/physics

Phone: (248) 370-3416 - Email: searight@oakland.edu
Mathematics and Science Center, Room 190, 146 Library Drive, Rochester, Ml 48309

«
OLD DOMINION

UNIVERSITY

THE PHYSICS GRADUATE PROGRAM AT OLD
DOMINION UNIVERSITY

We are focused on the academic and

career success of our students. Research
opportunities for theory and experiment
include nuclear and particle physics;
accelerator physics; atomic, molecular and
optical physics; condensed matter physics
and more. We have state-of-the art facilities
on campus and strong connections to nearby
Jefferson Lab and NASA Langley Research
Center. We provide a collegial and supportive
environment for all students. Norfolk/Virginia
Beach is home to many cultural and sporting
events, has a mild winter climate, and is only
10 miles from Atlantic coast beaches.

www.odu.edu/physics

Phone: (757) 683-6086 - Email: lokun@odu.edu
4600 Elkhorn Avenue, Norfolk, VA 23529
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€48 Oregon State

PHYSICS GRADUATE PROGRAM

Graduate students in physics at Oregon

State University work with a supportive
faculty that carries out investigations in
research areas including astrophysics,
biophysics, condensed matter physics,
high-energy physics, optical physics, physics
education research, and theoretical quantum
physics. Application materials include personal
statement, CV, transcripts, and three letters of

The program welcomes application from all
students and strives to offer individualized
paths of learning. Applications and letters of
reference are due on January 15th.

physics.oregonstate.edu
Phone: 541-737-4631 - Email: physics@oreqonstate.edu

301 Weniger Hall Corvallis, O 97331-6507

recommendation. GRE scores are not required.

-3 PennState
Eberly College

of Science

DEPARTMENT OF PHYSICS

From the nano to the macro, we seek to
understand the origin of the universe,

the ultimate structure of matter, and the
fundamental laws that govern the physical
world. We in the Penn State Physics
Department are proud to belong to a diverse
community of faculty and students who are
opening new scientific frontiers and performing
ground-breaking research. A graduate physics
education should stimulate intellectual
excitement and instill the knowledge, skills,
creativity, and versatility needed for a successful
career, and our faculty strive to provide the most
supportive environment possible.

science.psu.edu/physics
Email: graduate-admissions@phys.psu.edu
104 Davey Laboratory, University Park, PA 16802

DEPARTMENT OF PHYSICS AND ASTRONOMY

The first Ph.D. in physics from Rice was
awarded in 1920. Since then, the graduate
program has grown to an enrollment of
about 120 students and more than 40
graduate faculty. Research facilities and thesis
supervision are available for Ph.D. students

in astronomy, atomic, molecular and optical
physics; biological physics; condensed matter
and nanoscale physics; cosmology and
particle astrophysics, nuclear and particle
physics; and space plasma and solar physics.
We offer a vibrant graduate experience in the
most diverse city in the US and prepare our
students for a variety of careers,

physics.rice.edu

Phone: (713) 348-6348 - Email: physgrad@rice.edu
6100 Main Street, Houston, TX

SAN DIEGO STATE
UNIVERSITY

DEPARTMENT OF PHYSICS

The Physics Department takes pride in its
well-knit learning and research environment
which provides a range of opportunities to
students to engage in physics and inter-
disciplinary research. We have a favorable
student-to-faculty ratio (~ 10 to 1 in graduate
courses). Financial support is available for
most of our Master's students as Teaching
or Research Assistants. Areas of research
include medical and biophysics, optical and
condensed matter physics, nuclear theory,
and relativistic astrophysics. MS students
successfully place in industry, national labs,
Ph.D. and residency programs.

physics.sdsu.edu
Phone: 619-594-0239 or 619-594-6240 - Email: fweber@sdsu.edu
5500 Campanile Dr, San Diego, CA 92182
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THE GEORGE
WASHINGTON

UNIVERSITY DEPARTMENT OF PHYSICS
WASHINGTON, DC

The George Washington University, in the heart of the nation's capital, has a long
history in physics research, including illustrious physicists like George Gamow and
Edward Teller. Today, our Physics Department has active research in astrophysics,
biophysics, and nuclear and particle physics, with multiple research grants supporting
graduate students. We provide a solid education, preparing students to work in any
area of modern physics and astronomy. Our graduate students explore physics through
small classes and unique and innovative research and mentoring opportunities.
Besides research on campus, students engage in research with nearby centers (e.g,
NASA, NIH, Naval Research Laboratory), and top research institutions across the US
and internationally (e.g, Thomas Jefferson Electron Accelerator Facility, SAQ, PSI).

Phone: 202-994-6210 - Email: gradappl@gwu.edu

725 21st Stregt NW, Washington, OC 20052 physics.columbian.gwu.edu

m DEPARTMENT OF PHYSICS

MIAMI
UNIVERSITY

OXFORD, OH -+ EST. 1809 ; : Dedicated to teaching, scholarship and close
: student-faculty relationships, Miami University
Physics is unlike any other. Read notes from
our alumni on the website, then come and visit.
You'll appreciate the beautiful campus and
friendly community.

Over the last ten years, 95 students graduated
from our program; 65 entered PhD programs;
25 entered industry, national labs, or taught

at universities and high schools. Our program
served as a gateway to quality PhD programs
at Rochester, Michigan, Colorado, Purdue, Penn
State, NC State, UC San Diego, UC Riverside,
New Mexico, Oregon, & Maryland.

Phone: 513-529-5625 - Email: physics@miamioh.edu

217 Hreger Hal, 500 . Spring S, Oxfrd, O 45056 miamioh.edu/cas/academics/departments/physics


http://physics.columbian.gwu.edu
mailto:gradappl@gwu.edu
http://miamioh.edu/cas/academics/departments/physics
mailto:physics@miamioh.edu

UCF bridge student Keanna
Jardine prepares research
samples. All photos courtesy of
the UCF Physics Bridge Program,
UCF College of Sciences.

UCF bridge student
Fernand Torres-Davila
works with 2D catalysts.

@ What is a bridge program?

Sometimes students finishing their undergraduate degrees

find themselves in a situation where pursuing direct admis-
sion to a PhD program may not be the right choice. For some, per-
sonal or academic challenges, financial constraints, lack of access
to information, or lack of research experience may be deterrents;
in other cases, lack of mentoring may prevent students from put-
ting together a competitive application.

Bridge programs provide a one- or two-year pathway that
allows recently graduated physics students to strengthen their
training in preparation for a PhD program. Bridge programs have
developed academic, research, and more holistic mentoring com-
munities to support the needs of students with high potential
and help them develop the foundation for a successful career in
STEM.

Some bridge programs are independent while others are cen-
tralized. The University of Central Florida’s physics department is
one of five bridge sites established through the APS Bridge Pro-
gram.2 Other programs, such as the Fisk-Vanderbilt Masters to PhD
Bridge Program and those at Columbia University and the Univer-
sity of Chicago, predate the APS initiative and remain independent.
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FINDING THE RIGHT PROGRAM FOR YOU

This Q&A was conducted with members of the bridge
program team at UCF." It was facilitated by Laurene Tetard,
associate professor in the Nanoscience Technology Center and
bridge program site leader in the physics department at UCF.
Responses have been edited for length and clarity.

Bridging
Students from
Physics
Bachelor's

to PhD

A Q&A with University of Central Florida
(UCF) faculty and staff on bridge programs
and the extra support they offer students

@ Who should apply?
@ Students who would like to pursue a higher degree after
earning their physics bachelor’s and have a strong interest
in research but find themselves unsure about their readiness for a
PhD should consider applying. Most bridge programs give prefer-
ence to students from underrepresented groups in physics, who
are often disproportionately deterred from applying to physics
graduate programs.

Q The main goal of bridge program sites is to train students so

that they eventually earn a PhD. We like to retain the students
that we admit through the bridge program at UCF, but students are
free to apply for admission to other physics PhD programs. Getting
a PhD is a personal journey in addition to being an academic one. It
isimportant for students to find an environment that they feel com-
fortable in and connected to and a research project that they are
passionate about.

Ifastudent accepts an offer from abridge program, are they
committed to earning a PhD from that specific program?

In what ways is a bridge program experience different
from the traditional first year or two of physics graduate
school at UCF?
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@ Bridge programs have now spread over many institu-

tions, and they take a variety of approaches. At UCF, stu-
dents who are admitted in the bridge program have flexibility
in their choice of courses. For instance, students could choose
to retake one or more undergraduate courses. However, stu-
dents who are ready to take all graduate courses during their
first year have an experience that is very similar to a traditional
first year of graduate school.

Our bridge team offers mentoring, especially during the
transition period. During the second semester we discuss choos-
ing a research adviser in preparation for summer research. In
addition, now that our program has been in place for several
years, students who have been admitted to our PhD program
after the bridge program remain active in the departmentand
organize meetings and events for current bridge students.

Our bridge program is tightly integrated in the physics
department. UCF is a metropolitan university and has a very
diverse student population. Thanks to the program, our de-
partment now reflects to a greater extent the diversity in our
university and in the Central Florida region. Students are en-
gaged in a variety of research topics, from computational
physics to experimental biophysics.

@ What is the application process like?

e The application process for APS Bridge Program sites is
centralized and since 2020 has been regulated by the
Inclusive Graduate Education Network (IGEN), so students up-
load their application to the IGEN platform. The application
period traditionally runs from mid-December until March. \

Camille Coffie on
Taking the Bridge
Program Route

| decided to return to grad school
to study physics after working for
many years in the aerospace in-
dustry and public education. My
desired career required an ad-
vanced degree, so | sought out Camille Coffie
schools that did physics education
research (PER). Many of these schools mentioned the APS Bridge
Program on their website, so | became curious and looked it up. |
liked the idea of being able to have my application viewed by sev-
eral institutions at once, including some of my top choices. Also, as
a nontraditional student, | appreciated the opportunity to take
some advanced physics classes to refresh my memory and get re-
search experience before starting a PhD program.

| was interviewed by a few bridge program schools and chose
the University of Central Florida, the one that made me feel the
most comfortable and was the most supportive of my goals. In ad-
dition, my prospective research adviser at UCF, Jackie Chini, was
very welcoming and encouraging toward me, and that solidified
my decision to attend.

My top two priorities when looking for a grad school were
finding one with PER and being able to work with a good adviser
and research group. The sunny weather in central Florida was an
added bonus.

Camille Coffie is a physics grad student at the University of Central
Florida.
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Sometime in mid-April all IGEN-affiliated graduate programs
can access the documents and organize interviews. In a way, this is
a chance for students’ applications to be seen by many depart-
ments with no application fee.

There are also independent bridge sites that have their own ap-
plication systems. The application deadlines may be earlier or later.

What advice would you give to students interested in
applying?

e If you're interested, apply! Students often forgo applying be-
cause they lack confidence, but admissions committees can
see potential in an application even when the applicant doesn't see
ityet. Letters of recommendation are important, especially from re-
search mentors.

It may be helpful to talk to a mentor about what details to in-
clude in your personal statement. In general, personal statements
and essay questions provide you the opportunity to describe the

LEARN MORE AND APPLY

For details on the APS Bridge Program sites, and to apply,
visit www.aps.org/programs/minorities/bridge/students.cfm.
The University of Maryland GRAD-MAP team has compiled
a list of physics and astronomy bridge programs, including
independent programs, at www.umdgradmap.org/bridge

-programs.

context of any less-than-satisfactory academic performances or
notable gaps in your training. Admissions committees that adopt
a holistic approach to reviewing applications like to see details of
the research you've done, challenges that arose, and the steps you
took to overcome the challenges.

In addition to explaining your research, background, and any
challenges you've encountered, use the personal statement to de-
scribe your research interests in detail and how open (or not) you
are to various fields. You should also include any outreach, mentor-
ing, and teaching experiences you've had. Members of the depart-
ment don’t want to know only if you can succeed in the program;
they want to make sure they can provide a research environment
in which you'll flourish.

NOTES

1. Contributors include the following UCF physics department faculty
and staff: Eduardo Mucciolo, professor; Michael Chini, associate pro-
fessor; Adrienne Dove, associate professor; Abdelkader Kara, graduate
program director, graduate admission chair, and professor; Laurene
Tetard, bridge program associate site leader and associate professor;
Talat S. Rahman, UCF bridge program founder and site leader and pro-
fessor; and Esperanza Soto, physics graduate admissions coordinator.

2. The APS Bridge Program is now under the umbrella of the Inclusive
Graduate Education Network (IGEN). IGEN aims to help Black, Latinx,
and Indigenous applicants who are unable to gain admission to phys-
ical science PhD programs through the traditional process or unable
to complete the traditional admissions process for any reason. For de-
tails and application information, visit https://igenetwork.org.
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mQEH APPLIED PHYSICS AND MATERIALS SCIENCE

ARIZONA
UNIVERSITY

Applied Physics and
Materials Science

Our PhD in Applied Physics and Materials
Science at NAU is a truly 21st-century degree
providing students with research opportunities
from the atomic- to the everyday scale,

and places top-priority upon collaboration
and inclusivity. This program is closely tied

to NAU'’s Center for Materials Interfaces in
Research and Applications (jMIRA!), whose
faculty is diverse (50% underrepresented
minority/50% women), making it one of the
most unique programs of its kind in the US.
We prepare our graduates for competitive
careers in next-generation technologies in
nano-, meso- and quantum science.

Phone: (928) 523-0251 - Email: apms@nau.edu https://nau.edu/applied-physics-and-materials-science/

P0. Box 6053, Flagstaff, AZ 86011 applied-physics-and-materials-science-phd

DEPARTMENT OF PHYSICS, APPLIED PHYSICS, AND ASTRONOMY

ence

Physics is the source of new concepts about
the nature of the universe and is a driving
force for new technologies. Rensselaer’s
graduate program in physics conducts

both fundamental and applied research, in
collaboration with researchers from other
departments, other universities, industry,

and national laboratories. Work alongside
award-winning faculty while earning an

M.S. or Ph.D, specializing in Astronomy

and Astrophysics, Complex Systems,
Computational Physics, Condensed Matter
Physics, Optical Physics, or Particle Physics.
The 275-acre campus overlooks historic
downtown Troy, New York.

Phone: (518) 276-6310 - Email: gradphysics@rpi.edu

110 8th Street, Troy, NY 12180-3590 science.rpi.edu/physics
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ANDREW'S STORY

Why I went to
oraduate school

ike many of my peers, I spent a lot of

time thinking about going to graduate

school while I was in college. I worked

in process development at a startup

company along with doing university
research, so I was definitely aware of the realities
of both academia and industry.

However, more information isn't always better. I had to ask
myself what I wanted for my life and career.

Iliked the research and development aspect of both science
and industry, so R&D was a “must have.” After talking to peo-
ple with careers that interested me, it was clear that to engage
in R&D would require a graduate degree, regardless of whether
I was in academia or industry.

So, one dilemma solved, but that opened up an array of
questions: Master’s or PhD? What kind of research? What pro-
gram? What adviser? From my conversations with researchers
at my university and in industry, I was pretty sure I wanted to
stay in physics, which meant a PhD over an MS (for engineer-
ing, a master’s is usually the better choice); plus, it’s usually
possible to opt for a master’s while in a PhD program. The big
question was what kind of research I wanted to do.

To discover research topics, I read a lot of books, magazines,
and accessible journals; reading PHYSICS TODAY cover to cover
every month really helped. As I found interesting topics, I
would explore them more thoroughly, looking at related arti-
cles and the authors’ research websites.

Looking back, I could have made things easier on myself by
engaging more people around me in the process of identifying
my passion. [ was interested in too many topics and could have
used an outside perspective. I talked with a mentor, and we
had a good conversation about research and graduate school,
but I wish we had talked three months sooner; he helped me
figure out the core of my research interests. A trusted adviser
is a huge benefit.

The same goes for graduate school, by the way. If there was
just one piece of advice I could give to prospective graduate
students, it would be to carefully select an adviser; it makes or
breaks the graduate school experience. At every school I vis-
ited, Imade sure not only that I would have a good relationship
with the adviser I wanted, but also that I could envision myself
working with at least two other faculty members. Life is un-
predictable, and you never know when a “sure thing” will fall
through. I sat down with potential advisers to talk with them
about their research interests, along with my own, and tried to
imagine working with them for the next five years.
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Andrew P. Proudian earned a PhD in physics
from the Colorado School of Mines and is
now an engineer at Excelitas Technologies.

-
Andrew Proudian doing
his PhD coursework at the
Colorado School of Mines.
Photo courtesy of Proudian.

When I met Jeramy Zimmerman,
an associate professor of physics at
the Colorado School of Mines (CSM),
it was clearly a good fit. He eventu-

ally became my adviser.

T'am now an engineer at Excelitas Technologies, helping to pro-
duce optics that span the deep ultraviolet into the infrared, and
T'use the skills and experience I gained while pursuing my PhD
every day. Looking back, my time in the PhD program at CSM set
me up for a successful career not only because of the education,
but also because of the amazing people I met along the way.

This piece is an updated version of an article published in the fall 2017 issue
of The SPS Observer, www.spsnational.org/the-sps-observer.

s

DEPARTMENT OF PHYSICS AND ASTRONOMY
MS PHYSICS DEGREE PROGRAM

Our Physics graduates go on to rewarding
careers in the tech and data sectors of the
Silicon Valley and beyond. Our graduates

are also well prepared to pursue PhDs in
physics, astronomy, engineering, or other areas
of physical sciences. Our small class sizes
provide physics majors with close mentorship
by world-class faculty in well-appointed
teaching laboratories. Our faculty conduct
research in astrophysics, physics education
research, optics, condensed matter, and
guantum sciences.

physics.sjsu.edu

Phone: 408-924-5210 - Email: physics-astronomy@sjsu.edu
One Washington Square, San Jose, CA 95192-0106
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ELON’'S STORY

A path shaped
by conferences,
community, and
mentoring

hen I started working toward an undergrad
degree in physics, I wasn’t sure what I was
in for. My family and I didn’t know much
about astrophysics as a career, and we didn’t
know of any Black, female astrophysicists
at the time either. My dad told me it would probably be a
white- and male-dominated field. My parents warned me that
I'might feel isolated sometimes and experience discrimination,

but that made me only more determined.

After a few years of working toward a physics bachelor’s
degree, I started to feel constantly overwhelmed by the various
stressors in my life—including more responsibilities at work
and harder courses. One day I got an email from a professor
about a conference of the National Society of Black Physicists
(NSBP)! that offered free travel and lodging to students who
wanted to attend. I had no idea this kind of thing even existed,
or that there were many Black physicists out there. I decided
to attend.

During that NSBP conference, I experienced the value of net-
working and connecting to the broader physics community. I fi-
nally started to feel a sense of belonging in physics. Other con-
ferences presented unique opportunities too, one even led me
to a Society of Physics Students summer internship. Participat-
ing in that internship taught me a lot about physics professional
societies and the myriad of physics careers and research areas.

During my undergrad years, I also found time to serve as a
mentor. I volunteered for many summer sessions with Imhotep
Academy, a program that teaches elementary and middle school
students from underrepresented groups about careers in STEM.
As an alumna, it meant a lot to me to give back to the program
that first exposed me to laboratory research. My experiences
with Imhotep over the years taught me the importance of men-
tor-mentee relationships and the impact they can have on a
student’s education and career.
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Elon Price is a physics PhD
student at Auburn University.

Elon Price
I

When the time came for me to apply to grad-
uate schools, I had a lot of resources but was still
nervous. I was knowledgeable about physics and
had a clear picture of my career goals, but I also
knew about the increased underrepresentation
of minority students in physics at the graduate
school level. And I understood the importance of
belonging and effective mentoring. As I learned
more about the many bridge programs that sup-
port underrepresented minority students in the
transition from undergraduate degree to physics
PhD program, I was inspired to apply.

Ultimately I enrolled in the Fisk University—Vanderbilt Uni-
versity Master’s-to-PhD Bridge Program, and I recently com-
pleted a master’s degree at Fisk. The experience only reinforced
my career goals. The support I received boosted my confidence
and affirmed my physics identity, and in the positive, encour-
aging environment, my coursework and overall understanding
of physics improved. The skills I gained have prepared me well
for obtaining a physics PhD, which I'm doing now at Auburn
University.

My advice to students planning their physics career is to use
networking to your advantage. Obstacles will arise, and it’s re-
assuring to have an established network you can rely on for
guidance. Mentoring is important, and mentors can come from
many places, including conferences, internships, research ex-
periences, and department faculty, among others. Ultimately,
your mentors and community can help you make solid career
choices that align with your interests.

NOTES

1. To learn about the National Society of Black Physicists, visit
https://nsbp.org. Student members of the Society of Physics Stu-
dents are eligible for free membership in NSBP; for details, visit
www.spsnational.org/about/membership/joint-memberships.
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PHYSICS PH.D. PROGRAM

The Department of Physics at SMU offers

a globally recognized Ph.D. program with a
focus on particle physics and astrophysics,
including collider physics, particle
astrophysics, observational astronomy, and
cosmology. Graduate students conduct
research at forefront experimental and
theoretical programs in the field. Our alumni
have an outstanding record of success in
finding jobs inside and outside academia after
earning their degrees.

physics.smu.edu

Phone: (214) 768-2495 - Email: info@physics.smu.edu
SMU Department of Physics, P0. Box 750175, Dallas, TX 75275-0175

Syracuse University
College of Arts & Sciences

PHYSICS, PH.D.

Our graduate program provides a stimulating
environment for students who work closely with
distinguished faculty members on cutting-edge
research projects. Our faculty are engaged

in internationally recognized research in
astrophysics and cosmology, experimental and
theoretical particle physics, experimental nuclear
physics, experimental and theoretical biological
physics, quantum computing and quantum
information science, experimental and theoretical
soft-matter physics, and gravitational-wave
physics and astronomy. You can find out more
by looking at our research group pages and

by writing to individual faculty to find out what
opportunities are currently available.

physics.syredu
Phone: 315-443-3901 - Email: phyacademics@syr.edu
140 Sims Drive, Syracuse, NY13210

FiRaAs TROm hRivieeety

Department of Physics & Astronomy

DEPARTMENT OF PHYSICS AND ASTRONOMY

The Department of Physics and Astronomy

at Texas Tech University offers M.S. and Ph.D.
degrees in physics in the following fields:
astronomy, condensed matter, high energy,
and physics education. We have collaborations
with research centers like CERN, NASA, Fermi,
Los Alamos, and Sandia National Labs, and
the alumni of our programs are employed in
academia and industry. The department offers
several forms of financial assistance, like the
teaching and research assistantships. To be
nominated for additional fellowships students
are encouraged to accept offers of admission
prior to February 15.

depts.ttu.edu/phas

Phone: 806.742.3767 - Email: physics.academic.advising@ttu.edu
Physics & Astronomy Department, Box 41051, Lubbock, TX 79409-1051

THE OHIO STATE UNIVERSITY

DEPARTMENT OF PHYSICS GRADUATE STUDIES PROGRAM

We are a top-25 Physics Department with
200 graduate students, $18M in research
funding, four interdisciplinary centers, and

54 high-profile faculty who cover all major
physics research areas. We use a holistic
graduate admissions process that does not
currently consider GRE scores, with about
25% of current domestic grad students

from historically underrepresented groups.

All accepted students receive full financial
support, with fellowships for about 40% of
incoming students. Columbus OH is a dynamic
and growing city with a metro population of 2
million and a moderate cost of living.

physics.osu.edu

Email: gradstudies@physics.osu.edu
191 West Woodruff Ave, Columbus, OH 43210
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A Guide to Choosing the
Right Grad Program

By Brad R. Conrad, director, Society of Physics Students and Sigma Pi Sigma

The key to determining the graduate program that’s right for you is to understand where you are likely to succeed,
your personal preferences for community, and where each program can take you. | stress the word you because
your preferences really matter. The overall aim isn’t to get a degree from a specific institution or even to get a job
in a specific field, but to achieve your career and life goals.

There are likely many pathways to your specific goals, and often many programs—sometimes wildly
different programs—can help you achieve them. So, before you begin, realize that you are choosing
among great opportunities, not “good” or “bad” ones.

The more honest you are with yourself about your needs, preferences, and goals, the easier it'll be to
pick the program that’s right for you. Here are some of the many factors you might consider.

THE PHYSICAL LOCATION
e Would you prefer a city, suburban, or rural location?
e Do you want a large or small school?

e Does a warmer or a colder climate appeal to you?

¢ \Would a coastal, midwestern, or mountain location
be best?
e Are there other centers of science nearby?

2 THE FINANCIALS
e |s there a stipend?

¢ \What is the stipend amount versus the cost of living
in that location?

e Would you have a research, teaching, or fellowship
position?

e Do you need to pay tuition or semester fees?

e Does the program provide health care?

e Do you need to budget for parking or commuting fees?

e \Would the stipend allow you to live comfortably?

3 LIFE OUTSIDE THE LAB

¢ Do you want a house, shared
apartment, or campus housing?

e Would you rather drive, bike, or
walk to the lab and classes?

¢ What is there to do in the area
besides schoolwork?

e Do students often live together?
Do they have a social life?
e Are there community organizations

that reflect your interests and/or
values?
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DEPARTMENT CULTURE 5
e Do you want a large, diverse

incoming class or a small,
personal one?

e Would you prefer a collaborative
or competitive student culture?

¢ \Who teaches the courses?

® Do you need to take any labs as
a graudate student?

e |s there a foreign language
requirement?

e Are interdepartmental projects
common?

e Can you work outside the university
with national labs and researchers?
e Are there closely related departments
(e.qg., astrophysics, applied physics,

chemical physics) that would expand
your opportunities?

e |s there a qualifying exam? If so,
what percentage of students pass?

e |s there a graduate student group?

¢ Are graduate students unionized?

e How inclusive and diverse is the
department?

e Are students expected to be working
all the time?

¢ What percentage of students who
start the program finish?

POTENTIAL ADVISERS

e Are there multiple potential

advisers you'd be excited to
work with? How many?

¢ Do potential advisers have
work styles that are compatible
with yours?

¢ How often would you be expected
to travel?

e How much of the time would your
adviser be traveling?

e Does your potential adviser have
research funding?

e Would you need to be a teaching
assistant in your later years?

STUDENT SATISFACTION

e What's it like being a student
there?

e Are the students happy?

e \What do they do for fun?

e What do they think is the
worst part of being a
student there?

e The best part?

e What do current students
wish they had known before
they started?

e |f they could do it over,
would they choose the same
program?

e |s the stipend enough?

e Are students involved in the
local community?

e Do students like the
department? Is it cohesive
and supportive?

This list of questions is far from exhaustive. It's meant to get you thinking about the things that are important to you in

graduate school.

While courses and the broader department culture matter most during your first two years, your adviser and
research group matter most for the remaining years in graduate school. So make sure you research both aspects:
classes and department culture plus individual advisers and research groups.

One often overlooked item is that your social and emotional well-being is just as important as your academ-
ic life. If you choose the perfect school for your career but you aren’t happy there, it can be very difficult to succeed.
Conversely, if you are at a school that matches your style but you aren’t happy with your academic options, this can
be an issue as well. Many students do not consider life issues and personal preferences when choosing their gradu-
ate programs, and this can diminish their chances of success.

Above all else, realize that there is most likely not just one perfect school but many schools that can work for you.
So do your grad school research well and ask the hard questions. If you do, you'll likely end up in the place that's

best for you. Good luck! //

This piece is an updated version of an article published in the winter 2018 issue
of The SPS Observer, www.spsnational.org/the-sps-observer.
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FARRAH'S STORY

[s there a place
for me in grad
school?

think often about how close I was to not going
to graduate school, even though I really
wanted to.

I'm from Jamaica. I went to high school there and moved to
the US for college. My first undergrad physics class was taught
by a professor who did high-energy experimental research at
CERN. He would always go on tangents talking about his re-
search and his experiences as a physicist. It excited me and was
something that I was interested in, but I didn’t know if being
a physicist was feasible for me.

During my junior year, two of my professors encouraged
me to apply to PhD programs. I still wasn't sure. I decided to
take a gap year to think about what I wanted to do for the rest
of my life and that’s when I met Stephon Alexander, a physics
professor at Brown University. He was the first Black physicist
I had ever met. He’s Trinidadian—so he’s Caribbean, like me —
and as I talked to him, I realized that what was holding me back
from applying to a physics PhD program wasn't just that it’s a
hard field and a hard path. It was also that I didn’t see myself
fitting in with what it meant to be a scientist.

The more I talked to Professor Alexander and felt supported
by him, the more I realized I would actually be supported in
the Brown physics PhD program. I met a few more professors
in the program. I visited twice. I got into schools that were
higher-rated than Brown, but my top concerns were “Where
am I going to thrive? Where am I going to be supported? Where
am I going to be able to achieve what I want to achieve?” The
department had a culture of supportiveness, and that was very
important for me because I'd had a difficult time as an under-
grad. I had felt very isolated, very alone. My decision was re-
ally about finding a program that fit me and that I felt sup-
ported in, and also having a mentor who made me believe that
a physics PhD program was something I could do.

I remember telling Professor Alexander that I couldn’t do
high-energy experimental research—even though that’s what I
really wanted to do—because I didn’t have any experience in
that field. He responded, “We're going to make this happen.”
Now I'm doing high-energy experimental research with the
CMS group.

If you don’t think you’ll fit into a graduate program, it’s
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Farrah Simpson is a physics PhD candidate at
Brown University and leads the Student Council
of the National Society of Black Physicists.

important to critically think about why. Farrah Simpson

Often it’s not about abilities or achievements;
it'’s other people or society telling us that we don’t belong.
Know that you can achieve this and you are capable. The
thing about grad school is that everyone is starting from a dif-
ferent place. There are people with so much more research
experience and people with so much more teaching experi-
ence—everyone is bringing their own unique background.
There is a place for you in grad school, if that’s what you want

to do. [GSS]

7
Amandeep Gill on
Finding the Right Fit
My graduate school journey began
in my last year as a physics un-
dergraduate. | loved the subject
but didn't have the confidence to
apply to physics graduate pro-
grams. Instead, | applied to physics-
adjacent programs, seeking a ter-
minal master’s degree.

| began such a program the next fall, after spending the summer
as a physics outreach intern. On day one of classes, | realized the pro-
gram was not for me. | can’t pinpoint what turned me away, but the
field was very male-dominated, the city was too hectic, and | missed
physics. | tried to make it work but in the end decided to leave.

Leaving was absolutely the best thing for me. | was able to ex-
plore life outside academia, substitute teach, intern for the governor
of California, and reconsider my graduate-school future. From this
messy time in my life, | emerged with the confidence and drive to
pursue a PhD in physics. | am now in my last year of such a program
and very happy—my experiences outside academia have only
helped me succeed. It hasn't been easy, but it has felt right.

Amandeep Gill is a physics PhD candidate at the University of
Nevada, Reno.
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Simon Patané on
Choosing a Path

| didn't want to pursue a tradi-
tional physics or astronomy PhD
in graduate school, but | found it
hard to settle on a path. While my
peers compared physics and as-
tronomy programs at a variety of
schools, | searched through pro- Simon.Patané
grams spanning aerospace engi-
neering, engineering physics, and systems engineering, and | inves-
tigated opportunities in science policy.

| felt tremendous anxiety and uncertainty while deciding on a
path, so | reached out to prospective faculty advisers in different
programs. They were all more than happy to answer my questions
and share their experiences. Many connected me with current stu-
dents who also offered their perspectives. The grad school applica-
tion process really is a two-way street.

Ultimately, | chose a systems engineering program with a focus
on spacecraft design and program management. | was worried that
I might not be adequately prepared, but | was. Anyone who's sur-
vived the rigors of a physics bachelor’s will have no issue thriving
in an engineering graduate program. The first-principles problem-
solving approach foundational to physics is, not surprisingly, just
as applicable to engineering.

Simon Patané has an engineering master’s degree from the University of
Michigan and works for Made In Space, Inc.

Cabot Zabriskie on
Prospective Student
Visits

Selecting a physics PhD program
was daunting. All | knew was
that | wanted to focus on ap-
plied research that could lead to

a nonacademic job. To narrow !
down where to apply, | talked JPBM Zabriskie
with people | trusted, explored A

GradShoolShopper.com, and googled promising programs.

Going on prospective student visits was key in deciding what
offer to accept. PhD programs often bring in accepted students
for a weekend to see campus, tour labs, meet graduate students,
and learn about the program (at their expense, not yours). These
visits are where you really get a sense of the program and the
area.

During the visits | took every opportunity to spend time with
current students, including brewing beer and playing darts. | asked
lots of questions, especially when professors weren't around. | also
made sure there were at least two labs | could see myself working
in. When all was said and done, | trusted my gut and decided to
attend West Virginia University. It was a good choice—I received
my PhD there in 2019, and even learned how to brew beer along
the way.

Cabot Zabriskie has a physics PhD from West Virginia University and
works for Apple Inc.
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Southern Connecticut
State University

% Applied Physics

Phone: (203) 392-6450 - Email: physicsgrad@southernct.edu
501 Crescent Street ASL108, New Haven, CT 06515

The Master of Science program in Applied Physics is an interdisciplinary program that offers
students the opportunity to complete graduate studies in physics with a particular emphasis
on applied research and technology development for industry. The program is a formally
recognized Professional Science Master's degree program, meaning that in addition to
science courses, students are also required to take courses in management. The program

in Applied Physics has two tracks — materials science/nanotechnology and optics/optical
instrumentation — intended to develop the state’s workforce in the established optics and
materials science industries, as well as in the emerging nanotechnology sector. Students in
the Applied Physics program are also eligible to join a three-course Graduate Certificate in
Nanotechnology (GCNT) program. In addition, students pursuing the Master of Science in
Science Education (Secondary) may choose their concentration in physics.

APPLIED PHYSICS, M.S.

www.southernct.edu/program/applied-physics-ms



http://GradShoolShopper.com
http://www.southernct.edu/program/applied-physics-ms
mailto:physicsgrad@southernct.edu

FINDING THE RIGHT PROGRAM FOR YOU

Samantha Pedek, graduate student,
University of lowa; co-chair, Physics
Congress 2022 Planning Committee

Find Your People and Grad Program
at the 2022 Physics Congress

Join hundreds of physics undergrads, grad
school reps, and physics luminaries

Samantha Pedek

etworking is one of the most important aspects
of being a young professional. We’ve all heard the
spiel about how networking can have positive
impacts on future educational and career-
related opportunities, but many of us struggle

with making the initial contact that can lead to lasting connections.

In 2016 I attended the Physics Congress (PhysCon), the
largest gathering of undergraduate physics students in the
United States. Every few years, PhysCon brings together stu-
dents, alumni, and faculty members for three days of frontier
physics, interactive professional development workshops, and
networking. It is hosted by Sigma Pi Sigma, the physics honor
society, and anyone interested in physics can attend.

Networking at PhysCon was unlike any other professional
development experience I had as an undergraduate physics stu-
dent. The sheer number of like-minded people was daunting —
hundreds of physics and astronomy undergraduates, represen-
tatives from graduate schools and summer research programs,
employers from all over the country, and well-established pro-

The Physics Congress is a high-energy, hands-on weekend
designed explicitly for undergraduate physics students.
Photo courtesy of SPS National.
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fessionals at the height of their careers were Samantha Pedek

all under one roof for three days.

PhysCon has continued growing in attendance, scope, and
opportunities, and you won't want to miss the next one! In cel-
ebration of the 100th anniversary of Sigma Pi Sigma, an extra-
special PhysCon is planned for October 6-8, 2022 in Washing-
ton, DC. With a little preparation, you'll have the chance to
narrow down your graduate school search, meet potential em-
ployers, and make lasting connections with people heading
down similar career paths.

The most direct opportunity to meet with representatives
from physics and astronomy grad programs and potential em-
ployers occurs during the Expo, which encompasses both a
grad school fair and a career fair. During the Expo, attendees
can visit booths to learn more about a program, company, or
undergraduate research experience as well as get tips and ad-
vice on applying. When I attended, seeing the wide variety of
vendors enabled me to start thinking about my life after col-

NETWORKING TIPS

Before you attend a networking event, craft and practice
your elevator pitch—a 30-second narration of who you are
professionally, what you've accomplished, and where you
hope to go in the future.

If you're attending an in-person event as a prospective
student oremployee, business cards (or contact cards) show
that you're serious about your future and make it easy for
new contacts to connect with you.
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BE AN SPS INTERN

The Society of Physics Students summer internship program
offers 10-week, paid positions for undergraduate physics stu-
dents in science research, education, communication, and
policy with various organizations in the Washington, DC, area.

www.spsnational.org/programs/internships.

lege, and I was blown away by the versatility that a degree in
physics can provide.

A more subtle opportunity to build your network as a
young professional is to engage with attendees you don't al-
ready know, between events or at meals. Shuffling between
workshops, plenaries, and banquets will be hundreds of peo-
ple with lived experiences similar to yours. Be adventurous
and sit at a meal or workshop table with strangers! You might
find yourself next to a professor from a graduate school you're
interested in, or even from a school you didn’t realize you
should be interested in. A quick conversation can leave a last-
ing impression.

A straightforward way to meet students and professionals
is to go to the poster sessions, as a presenter or an attendee.
These are excellent opportunities to have one-on-one interac-
tions with others and to learn about new topics. Seeking out
posters in subfields you're doing research in or interested in
studying in grad school is a great way to form connections and
learn about current research in the field. My favorite question
to ask a presenter is “Can you tell me more about your re-

2019 Physics Congress attendees visit one of the many graduate
school booths in the exhibit hall to learn about the program and
check out physics demonstrations. Photo courtesy of SPS National.

search?” They likely have an answer prepared, which can be a
bridge to more natural conversation.

The physics and astronomy community is quite small, so if
you meet people at PhysCon, you're likely to run into them again.
Almost a year after I attended PhysCon 2016, I was a Society
of Physics Students intern. Of the 14 of us, over half had met
previously, largely at PhysCon. Having that shared experience
helped me connect with the other interns right from the start.
We even looked back at old PhysCon photos and tried to spot
one another in the background, which was wildly entertaining.

Attending PhysCon is the networking gift that keeps giving.
I have met others who attended in different years and we're
still able to bond over our shared experiences. You are bound to
find someone with similar interests and goals in a sea of over a
thousand physics students, mentors, and advisers. Preparation
is the key to successful networking, so practice your elevator
pitch, make business cards, and I'll see you in 2022!

UNALEUTY OF

Central Oklahoma

ENGINEERING PHYSICS

The Department of Engineering & Physics at
the University of Central Oklahoma integrates
multiple engineering disciplines and offers
graduate students the unigue opportunity to
study and conduct research in a supportive
and interdisciplinary atmosphere. The
Engineering Physics graduate program has
four degree majors: Biomedical Engineering,
Electrical Engineering, Mechanical
Engineering, and Physics. Majors are designed
for students who intend to work as engineers
or engineering physicists. Students are
mentored by faculty from these disciplines. We
invite you to apply to join our program.

uco.edu/cms/academics/engineering-and-physics

Phone: (405)974-5472 - Email: yjiangi@uco.edu
100 N. University Drive, Edmond, Oklahoma 73034

THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM

DEPARTMENT OF PHYSICS

Demand for novel materials designed to
respond in desired ways to external stimuli
under extreme and non-equilibrium conditions
is rapidly rising for applications in key
technologies. To maximize our impact, we
have developed four MS concentrations, on
Materials Physics, Computational Physics,
Instrumentation, and Spectroscopy, and have
focused our research on three areas aligned
with Grand Challenge national initiatives:
Advanced Computation, including Modeling
and Simulation with High-Performance and
Data-Driven computing; Advanced Materials-
Quantum, Nano, and Bio; Lasers & Novel
Spectroscopies.

uab.edu/cas/physics
Phone: (205) 934-4736 - Email: physics@uab.edu
1720 2nd Avenue South, Campbell Hall 310, Birmingham, AL 35294-1170
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THE UNIVERSITY OF
ALABAMA IN HUNTSVILLE

DEPARTMENT OF PHYSICS & ASTRONOMY

We offer both the MS (with and without

thesis) and PhD degrees in physics, with
research specialties centered in astronomy

and astrophysics, optics and nanophotonics,
and high-energy solar physics. Research
opportunities in these and other areas also exist
within other departments, NASA Marshall Flight
Center, and the UAH National Space Science &
Technology Center.

Please apply through the Admission & Aid
Office. All applicants are consider for either a
teaching or research assistantship. The deadline
for first consideration is in mid-January, with the
exact date given in our department webpage.

uah.edu/physics

Phone: (256) 824-2482 - Email: physics@uah.edu
301Sparkman Dr, UAH Optics Building 201, Huntsville AL 35899

MS AND PHD PHYSICS; PHD SPACE PHYSICS

Our program offers research opportunities

in Space Physics, Plasma Physics, Nonlinear
Dynamics and Complex System Science,
Computational Physics, Biophysics, and Ice
Physics. We host world reknowned research
centers, such as the Geophysical Institute,
the International Arctic Research Center, and
Poker Flat, the US' only university owned
rocket range. UAF's unique location makes

it an ideal place for studies of the Arctic and
the Aurora. Fairbanks, situated in the middle
of Alaska's vast wilderness, also offers a large
range of recreational opportunities.

uafedu/physics

Phone: 907-474-7339 - Email: uaf-physics@alaska.edu
1930 Yukon Drive, Room 102, Fairbanks, Alaska 99775

FHE Ui REITY OF SRIDOMA
{OLLEGE DOF SOERCE

Physics

—H

PHYSICS GRADUATE PROGRAM

Our Ph.D. program is designed to put students
in direct contact with the topics and questions
that are at the forefront of contemporary
physics research ranging from atomic physics
to cosmology. In each area, our faculty

are internationally known leaders ready to
guide students in cutting-edge research that
confronts the evolving scientific landscape.

If you're ambitious and motivated, you'll find
that our Ph.D. program located in Tucson, a
modern city of a million people surrounded by
mountains, will challenge you to reach your
highest level of achievement. Applications
are due Jan. 1.

www.physics.arizona.edu

Phone: (520) 621-2290 - Email: gradcoord@physics.arizona.edu
1118 E. Fourth Street, PO. Box 210081, Tucson, AZ 85721

THE UNIVERSITY OF ARIZONA
Wyant College
of Optical Sciences

A

WYANT COLLEGE OF OPTICAL SCIENCES

The Wyant College of Optical Sciences is

one of the premier educational and research
institutions in optics and photonics worldwide.
Optics firms are experiencing unprecedented
demands for employees with graduate degrees
and competition for the small pool of very
highly educated potential employees is intense.
In this fast-paced, high-tech, and in-demand
world of optics we enable our alumni to take
on these challenging problems headfirst.

Our PhD and MS graduates are professors,
scientists, engineers and entrepreneurs; in
government, industry and defense at both
national and international levels.

www.optics.arizona.edu
Phone: (520) 621-4112 - Email: info@aoptics.arizona.edu
1630 E. University Blvd,, Tucson, AZ 85721
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The Muon g-2 experiment at the Fermi National Accelerator Laboratory. Credit: Fermilab

Graduate physics at The University of Mississippi

Accelerator experiments provide a window into the subatomic world and
offer a tantalizing glimpse of new particles and new physics beyond the
Standard Model. UM Physics faculty members and their students partici-
pate in large, international collaborations at particle physics laboratories
around the world. Come join them on the physics frontier.

Our department grants Master’s and PhD degrees in physics, and all
students admitted to our graduate program receive full financial support.
We offer exciting research opportunities in atmospheric physics, condensed
matter physics, gravity, high energy physics, and physical acoustics. We are
proud that The University of Mississippi carries the R1 Carnegie designation physics olemiss-edu | gpe@phy.olemiss-edu
reserved for doctoral universities with the highest level of research activity.

'The University of Mississippi

Department of Physics and Astronomy

Physics Graduate Program

The University of Central Florida is a metropolitan
research university located in Orlando, FL, where
students can enjoy wonderful weather and attractions
year-round. Students in UCF's Physics graduate program
work with a diverse group of faculty and peers in a variety
of externally-funded research areas, such as atomic,
molecular and optical physics, biophysics, condensed
matter physics, physics education research, and planetary
sciences. The Department is committed to diversity and
inclusion through a number of programs, including a
Bridge Program, and hosts several active student
organizations, including the Graduate Society of Physics
Students and the Women in Physics Society. Students
admitted to UCF’s Physics graduate program receive
financial support in the form of teaching assistantships,
research assistantships, and fellowships, which include
tuition remission and health insurance.

Phone: (407)823-5146 - Email: physics@ucf.edu https://sciences.ucf.edu/physics/graduate/

4111 Libra Drive, PSB 430
Orlando, FL 32816
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Standout
Applications

Tips for getting your application
to the top of the pile

Brad R. Conrad and
Matthew Wright

Note that our experience is primarily with physics and astronomy pro-
grams in the United States and Canada, but the application processes
for other fields and for programs in other countries are often similar.

raduate program admissions com-

mittees generally examine lots of

documents and consider many fac-

tors during the application process:

letters of recommendation, per-

sonal statement(s), course performance, quality

of undergraduate preparation, research experi-

ence, research areas of interest, and personal char-

acteristics. Ultimately admissions committees are

looking for students who will excel, be outstand-

ing researchers for their faculty, raise the profile

of the university, and contribute to the department.

Departments want students who will interact well

with others in the department, have resolve, can

teach undergraduate courses, and can pass any
qualifying exams into candidacy.

Here are our thoughts, roughly ordered in terms of impor-

tance, about how you can increase your odds of standing out

and being accepted. Keep in mind that our suggestions are just
that—suggestions. The more people you consult, the better.

Where to apply

Apply to the schools that are best for you, not just the ones
you’'ve heard of or those whose rankings you like. When you
take the time to learn about a program, consider what you can
bring to that program, and tailor your application to that pro-
gram, you increase your odds of getting in.

Spend some time thinking about what your goals are, what
you hope to get from the degree, what you would like to do
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Brad R. Conrad, director, Society of
Physics Students and Sigma Pi Sigma,
and Matthew Wright, associate professor
and department chair, Adelphi University

gy

Coauthor Matthew
Wright (right) does
optics research with
then-undergraduate
Tara Pefa. Pefa is now
a graduate student at
the University of
Rochester. Photo by
Statia Grossman.

when you finish, and your ideal work
and living environment. Narrowing down
programs can be tricky, but you can learn
a lot from GradSchoolShopper.com, pro-
gram websites, research group papers,
and your professional network. Get lots
of opinions, and ask the hard questions.

The people side of the equation is im-

portant too. Find out what the graduate

student community is like at the places that interest you. Con-
sider individual professors you could wind up working with
and reach out to them. Discuss work styles, expectations, grad-
uation timelines, funding, and research interests. If you're un-
decided on a research specialization, consider the breadth of
research fields and opportunities available within programs.
Then, once you're sold on a few programs and ready to apply,
personalize each application package to show why you're a
good fit for that program.

GPA

Most schools have a minimum GPA requirement to receive
financial support, with a 3.0 average being a common cutoff.
Pragmatically, you should aim for a higher GPA to be compet-
itive. Admissions committees will look at what courses you've
taken and your grades in those courses. These factors often
matter more than your undergraduate institution. They want
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to know if you are prepared and what you may need to
work on.

If you are worried about your GPA or potential gaps in
your undergraduate preparation, there are several ways
to address this. Talk with the graduate program adminis-
trator about your situation and ask if the program can
work with you. Discuss obstacles that hindered your aca-
demic progress in your personal statement, if appropriate.
Don't be afraid to speak with specific advisers you might
want to work with. Many programs will have flexibility
with students who show interest, grit, and perseverance,
even if their grades or preparation aren’t ideal. You might
also explore the physics bridge programs that help stu-
dents hone their research and academic skills in prepara-
tion for physics PhD programs.

Personal statement

Most admissions committees spend a good deal of time
reading personal statements, as they can be a clear win-
dow into many of the factors committees consider. Rather
than using a generic statement, directly answer any prompts
they provide, and avoid including a laundry list of re-
search areas of interest. Instead, highlight why you're a
good fit for that particular program and why it’s a good
fit for you. Customize your application to the specific pro-
gram, faculty, and research areas you're focusing on. Keep
in mind that your personal statement will most likely
be read first and could impact how your other materials
are viewed.

One of the most important factors committees look
for is an applicant’s ability to conduct guided and inde-
pendent research. Highlight the skills and experiences
that show the committee you are prepared to do these ac-
tivities as a graduate student. Diving into one or two
specific examples of your research is typically better than
providing a long list of activities. It doesn’t matter if your
undergraduate research aligns with the subject that you
want to study in graduate school. The project depth and
skills acquired are what matter. Be sure to highlight your
contributions to the project, not just the project as a whole.

\S

Letrell Harris on
Doing Applications
Right

Here are five essential takeaways
from my recent graduate school
application experience.

of
recommendation (LOR) as early as
possible. Ultimately, you want the
authors of your LORs to portray
the qualities that make you an exceptional candidate for your de-
sired graduate program(s), so diversify your LOR pool to go beyond
research advisers. You mightinclude the department chair and pro-
fessors you studied with, as well as individuals who can attest to
your character outside the laboratory and/or classroom. Also, be
sure to request more than the minimum number of LORs your grad-
uate applications require; this way, if one of your LOR authors drops
the ball, you will still have enough LORs for a complete application.
if financial barriers are preventing you
from applying everywhere you want to. | applied to eleven graduate
schools. | know what you're thinking: “Eleven graduate schools? That
sounds expensive!” However, it wasn't. Many of my application fees
were waived because | was a McNair Scholar and others were waived
by the department. In the end, | paid for only three applications.
Apply to as many schools as you'd
like; you never know which programs are looking for you. If you
never apply, you've already rejected yourself. Don't tell yourself you
are not qualified enough to be accepted by a graduate program.
Let the program decide.

Make a list of important dates and
deadlines for the graduate programs you're applying to, and sub-
mit your applications early.

build genuine relationships with the depart-
ments you are applying to. Reach out to the professors whose re-
search most interests you, and get to know them. Networking is key!

Letrell Harris is a first-year physics graduate student at Michigan State
University.
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Additionally, highlight when your work has been featured
in publications, presented at conferences, or recognized with
an award.

Many of the people applying to a given school could suc-
ceed academically there; thus graduate programs want to admit
students who truly wish to be there and will accept a spot if
one is offered. To truly stand out in your application, let your
passion and personality shine through.

Letters of recommendation

Many schools ask for multiple letters of recommendation, and
for good reason. Some consider these to be the most important
part of the application. Request letters from people who can
provide a well-rounded picture of who you are and why you
would succeed in graduate school. Make sure they can speak
to your coursework performance and your research skills and
address how you worked (or would work) in a research envi-
ronment. Faculty members who have taught you in multiple
courses and those you’'ve done research under are ideal. Al-
ways provide letter writers with a copy of your CV to help

them discuss your accomplishments, and give them plenty of
time before the deadline.

General GRE and subject test

Graduate programs usually require the standardized GRE gen-
eral test and sometimes the physics subject test as well. A poor
performance on one or both does not mean you won't do well
in a graduate program, but it may limit your options. Check
the requirements of the programs you're interested in and the
dates and locations where the GREs are offered, and begin
studying as early as possible. A good strategy is to mimic the
testing atmosphere with practice tests.

Other considerations

Many qualified students decide not to apply to graduate school
because of a wide variety of barriers. These might include ap-
plication costs, the perception that grades and/or GRE scores
aren’t high enough, impostor syndrome (recurring feeling of self-
doubt or inadequacy), or lack of research experience, among
others.
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Before you make a decision not to apply, consider that while
admissions committees consider a variety of metrics, they are
ultimately looking for people who will succeed in their pro-
gram and connect well with their faculty. If you have extenu-
ating circumstances that account for less-than-stellar grades,

poor test scores, gaps in your education, or another potentially
problematic aspect of your application, consider addressing
that in your personal statement, or ask your mentors whether
it makes sense to mention it in your letters of recommendation.
Remember, grit and the ability to overcome challenges matter
to lots of admissions committees.

Some programs accept applications as much as one year be-
fore matriculation, so start early. Keeping track of due dates
and required materials for each program of interest is vital. It
usually costs money to apply to a program, but you can some-
times get the fee waived by contacting the graduate depart-
ment and asking. Students who are serious about the process
often apply to multiple programs—>5 to 10 is not uncommon —
but apply only to those programs that truly fit you, your inter-
ests, and your needs.

Remember, talk to faculty and other professionals about
their experiences and recommendations, as subfields and de-
partments will vary. If you have questions about a program,
don’t be afraid to ask the graduate program coordinator or
a faculty member. When writing your personal statement,
focus on communicating to faculty within the department you
are applying to. Keep in mind that what makes you stand out
to one program might not be as noteworthy to another. Your
best course of action is to personalize each application to show-
case who you are and what makes you a good fit for that spe-
cific program.

This piece is adapted from an article published in the fall
2019 issue of The SPS Observer, www.spsnational.org/the-sps
-observer.

UNIVERSITY OF CALIFORNIA

MERCED

DEPARTMENT OF PHYSICS

UC Merced is the 10th and newest campus
of the University of California, located in the
Central Valley. We are a young, energetic,
diverse, and rapidly growing department of
21 faculty and around 60 PhD students, from
California and across the country and the
world. We offer research in astrophysics, AMO,
biophysics, hard condensed matter, and soft
matter. We have access to major research
facilities across the UC system and nearby
national labs. Our faculty are committed to
student success and building a supportive
culture. All admitted students are guaranteed
five years of financial support.

physics.ucmerced.edu/academics/graduate-studies

Email: Ihirst@ucmerced.edu
5200 North Lake Rd., Merced, CA 95343

University of
California, Irvine

DEPARTMENT OF PHYSICS AND ASTRONOMY

UClI received attention as the first public university to
win two Nobel Prizes in different subjects - physics
and chemistry - in 1995, The US News and World
Report ranks UCI as #7 in Top Public Schools. Our
department is ranked #22 Best Physics Departments
in the World by the Shanghai Ranking 2018. Our
department continues to grow and thrive through
creating an inclusive environment for all.

We offer an exciting and diverse set of research
opportunities to our graduate students, with strong
faculty groups in condensed matter, plasma,
biophysics, particle and astro-particle, astrophysics,
and cosmology. There are special opportunities for
cutting-edge interdisciplinary research and training
through specially designed graduate programs, and
multi-disciplinary research centers.

physics.uci.edu
Email: mbanh@uci.edu
4129 Frederick Reines Hall, Irvine, CA 92697
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UCONN

COLLEGE OF LIBERAL
ARTS AND SCIENCES

DEPARTMENT OF PHYSICS

The Physics Department at the University of Connecticut (UConn) has a vibrant
research program with 32 faculty members working in cutting-edge research fields
including: Astrophysics, Atomic, Molecular and Optical (AMO) Physics, Condensed
Matter and Materials Physics, Geophysics and planetary science, and, Nuclear and
Particle Physics. We have strong collaborative links to other UConn institutes such as
Institute of Material Science, Technology Park, and, Polymer Program.

We also have close links with the Harvard-Smithsonian Institute for Theoretical Atomic
and Molecular Physics , Brookhaven National Laboratory , Thomas Jefferson National
Accelerator Facility, Lawrence Livermore National Laboratory, Argonne National
Laboratory, and, SLAC National Accelerator Laboratory. We also offer a wide range of
graduate and undergraduate courses.

Phone: (860) 486-4915 - Email: grad.admissions.physics@uconn.edu

University of Connecticut Unit 3046, 196 Auditorium Road, Storrs, CT 06269-3046 p hy SIcs.uconn. BdU

UNIVERSIT Y. UNIVERSITY OF DENVER, DEPARTMENT OF PHYSICS AND ASTRONOMY
@ DENVER

MATURAL SCIEMNCES & MATHEMATICS
Phpics & Babonamy

Our department provides an attentive, hands-on
research and learning community for undergraduate
and graduate students up through the PhD level.
Our dynamic and diverse faculty (30% female and
42% persons of color) have major research efforts

in stellar astronomy/astrophysics, biophysics, and
condensed-matter/materials physics. State-of-
the-art instrumentation is available both in the
department and through collaborations with nearby
national institutes in the region (NIST and NREL,

in particular). DU maintains a computer cluster for
in-house high-performance computational needs.
Our high percentage of female students (30-50% at
both undergraduate and graduate level) among US
PhD-granting departments has been consistently
recognized by the APS.

Phone: (303) 871-2238 - Email: faun.lee@du.edu

2112 E. Wesley Avenue, #211, Denver, Colorado 80208 WWW. dll. BdU
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4 THE UNIVERSITY OF

&JCHICAGO

DEPARTMENT OF ASTRONOMY AND ASTROPHYSICS

We are a community guided by our history,
driven by the pursuit of big questions, from
the origin of planetary systems and existence
of life in the Universe, to understanding

the physics of collisions of black holes and
neutron stars. We shape new fields of inquiry
by combining laboratory astrophysics, state-
of-the-art computing, and multi-messenger
observations to study the most extreme and
mysterious environments in the Universe.
These bold investigations are preparing our
students and postdoctoral fellows, to make
the breakthrough discoveries and technical
innovations of their generation.

astrophysics.uchicago.edu
Phone: 773-702-8203 - Email: Irebeles@oddjob.uchicago.edu
5640 South Ellis Avenue, 5th Floor, Chicago, IL 60637

@" University of Colorado Boulder

DEPARTMENT OF PHYSICS

We are a diverse department with one of the
largest graduate programs in the country, and
support a variety of research opportunities
that cover most major areas of physics. The
department is well ranked nationally, aided

by its close connections with a number of
national research labs and institutes that are
located in and around campus. The University
is situated in Boulder, a city of 100,000 in the
scenic foothills of the Rocky Mountains, and is
well known for its excellent quality of life and
outdoor activities.

UNIVERSITY OF

JRGIA

DEPARTMENT OF PHYSICS AND ASTRONOMY

To apply for our Graduate Program, an
applicant needs to provide their transcript,

a resume, a statement of purpose, their

GRE score, and 3 recommendation letters.
International applicants should provide
TOEFL/IELTS/Duolingo score. The application
deadline is January 15 annually. Our
acceptance rate is ~ 50%. The department
has strong programs on simulations,
nanomaterials, nanoimaging, biophysics,

and astrophysics. Our graduate students are
supported by research/teaching assistantships
for his/her research career. Details can be
found at https://www.physast.uga.edu/
academic_programs/grad.

physast.uga.edu

Phone: 706-542-2485 - Email: nakayama@uga.edu
220 Cedar Street, Athens, GA 30602

b

UNIVERSITY OF HOUSTON DEPARTMENT OF PHYSICS

We invite applications from talented students
interested in pursuing a Ph.D. in Physics in a
dynamic and collaborative research environment.
Fully funded positions and fellowships are available.
Our research includes:

Condensed Matter Physics » Materials Science

- Particle and Nuclear Physics - Statistical and
Nonlinear Physics - Nano-Science » Quantum
Field Theory « Photovoltaics « Optics and Imaging
Physics - Seismic Physics - Biological and Medical
Physics - Space Physics

Visit our website for more information on research
and faculty. We encourage candidates to contact
faculty members.

phys.uh.edu

Phone: (713) 743-3568 - Email: bassler@uh.edu
3507 Cullen Blvd, 617 Science & Research Building 1, Houston, TX 77204-5005
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CRAFTING SUCCESSFUL APPLICATIONS

Robert Riehn, associate director of
graduate programs, department of
physics, North Carolina State University

Applying to Grad
School with a
COVID-13 Transcript

Robert Riehn

Robert Riehn

hen an admissions committee examines applica- If you've been involved in other activities

tions, it looks at two things: and leadership opportunities as an undergraduate, we want to

1) Proven successes—From completed courses and re- | know about them, too. At the end of the day, we want self-mo-
search experiences, the committee assesses whether a student | tivated students who have a passion for research and will suc-
will be able to complete the classwork and research require- | ceed in the program—even if some of their semesters were
ments to graduate. extra challenging because of the pandemic.
2) Potential to excel —From research experience, resilience,
and demonstrated skills, the committee tries to judge whether
a student will be a successful researcher. We look for students @

. . . - NIVERSITY OF
who put their heart into a project or an activity that mattered to g o S

them, even if they didn’t have access to the best resources as un-
dergraduates.

Because of the uncertainty in how courses were conducted
during the COVID-19 outbreak, the grades of today’s applicants

are harder to interpret. For example, GPAs were influenced by DEPARTMENT OF PHYSICS

distance learning in undetermined ways, and some institutions

ILLINOIS CHICAGO

switched to satisfactory/unsatisfactory grading systems. In ad- The Department of Physics offers MS and
dition, we received essentially zero physics GRE scores. They PhD programs. Our faculty conduct research
are one of many factors we normally consider because, after in both experimental and theoretical topics in
accounting for systematic biases, they can help people from the major research areas of atomic, biological,

schools whose transcripts are hard to interpret.
Given these blind spots, we’ve had to put more emphasis
on research promise. A cohesive research story, as told in the

condensed matter, materials, high-energy,
nuclear, laser and molecular physics. Our

student’s personal statement and letters of recommendation, PhD students are typically supported with a
has become very important. This year we’ve admitted people Teaching Assistantship, Research Assistantship
who might need more academic work but had such a great doc- or a combination throughout their time in the

umented research record that everything fit together.
My best advice is to address your research preparation. Make
sure you have letters of recommendation from research advisers,

department. Located in Chicago's West Loop/
Greektown/Little Italy, many of our students

and spend time on your personal statement—it's considerably also conduct research at nearby Fermilab and
more important than a homework assignment. In your statement, Argonne. Apply by February 15; General GRE
identify which researcher(s) you would like to work with, why, required, Physics GRE optional.

and how your experience is relevant to their research area. If the
pandemic shaped your research direction—if you had to switch
from experimental to theoretical or computational research when
labs were shuttered, or if a research opportunity was canceled —
you may want to include this in your statement as well.

phys.uic.edu

Phone: (312) 996-3400 - Email: physics@uic.edu
845 W. Taylor, Chicago, IL 60657
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CRAFTING SUCCESSFUL APPLICATIONS

Casey Miller

s part of the admissions process, many graduate programs in

the United States require students to take the standardized

Graduate Record Examination (GRE) General Test. The gen-

eral GRE includes sections on verbal reasoning, quantitative

reasoning, and analytical writing, and test takers receive a numer-

ical score in each area. Many physics graduate programs also re-

quire students to take the standardized, subject-based physics GRE.
Physics GRE test takers receive a single numerical score.

But what do the scores actually mean? If you score low on the

Casey Miller is the associate dean for research
and faculty affairs at the Rochester Institute

of Technology. His responses have been
edited for length and clarity.

Real Talk:
GRE Scores
and Physics

Grad Programs

A Q&A with Casey Miller on how well
the GREs predict success

physics GRE, should you start applying to jobs instead of gradu-
ate programs? If you score high, does that mean you'll be a
tenured physics faculty member in no time? A team led by Casey
Miller, a PhD physicist and associate dean at the Rochester In-
stitute of Technology, analyzed 10 years’ worth of student data
to find out whether GRE scores—verbal reasoning, quantitative
reasoning, or physics—predict successful completion of a
physics PhD. Their results were published in the journal Science
Advances.!

@ What is the bottom-line finding of your study?

GRE scores do not predict success in physics PhD programs

e very well.

@ What should physics students know about the GREs?

Q A GRE score does not reflect your potential to be a PhD-level
scientist. There is much more to graduate education. As a re-

sult, students who score low can, and often do, become excellent

scientists. Students who score high can also make excellent scien-
tists—but not always.

©

e The main problem is when programs use the scores in un-
enlightened ways to select who gets to do the science of the
future. For example, some require a minimum score for admission.
This is not in line with how the test maker says to use the test. This

Some physics grad programs used GRE scores as admis-
sions criteria. Why is this so problematic?
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practice significantly biases who is deemed “acceptable,” and it is
especially damaging to the representation of applicants who iden-
tify as female, Hispanic, Native American, African American, and US
citizens.? Combine that with our results that question the tool’s util-
ity, and you have a serious systematic problem.

What would you say to a student who takes the physics
GRE and does poorly?

Q Your score is not necessarily related to your ability to do
PhD-level physics or to become a PhD-level scientist. Be-
cause of the misuse of GRE scores in the admissions process, you
will be overlooked by certain programs—at their loss—while other
programs will evaluate your overall potential based on multiple
factors.?

What would you say to a student who takes the physics
GRE and does well?

e Your score is not necessarily related to your ability to do
PhD-level physics or to become a PhD-level scientist. Com-
pleting a PhD requires numerous skills that cannot be measured
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by such tests. In fact, most students leave graduate school for
nonacademic reasons.

What advice would you give to students applying to
physics grad programs?

Q Consider programs based on multiple dimensions, includ-
ing non-science-specific issues such as culture and location,
to make a best guess about how well they might fit your life.

NOTES

1. C.W. Miller et al., “Typical physics Ph.D. admissions criteria limit
access to underrepresented groups but fail to predict doctoral
completion,” Science Advances 5(1), 2019 Jan. 23, DOI: 10.1126
/sciadv.aat7550.

2. As noted in the paper, “Although the best evidence suggests that
faculty are well intentioned when selecting students, many are
unaware of demographic patterns in GRE scores and they carry
out admissions according to inherited practices that include using
cutoff scores. Programs using the [physics GRE] as an integral part
of their admissions process may be unwittingly selecting against
underrepresented groups and U.S. citizens.”

3. If you find yourself in this situation and would still like to be con-
sidered by a program that uses a cutoff, you can retake the general
and physics GREs. GRE prep materials may help improve your
score. Alternatively, you may want to focus on the growing num-
ber of programs that do not require the physics GRE.

This article was originally published in the fall 2019 issue of The SPS
Observer, www.spsnational.org/the-sps-observer.

¥ ILLINOIS
Physics

DEPARTMENT OF PHYSICS

lllinois Physics—ranked among the top ten
physics departments in the U.S.—is recognized
for its "Urbana style” of research. Defined

by its collegial spirit and open collaboration
across areas of expertise—where theorists

and experimentalists work together to drive
discovery—Illlinois continues to foster innovation.
Core research areas include astrophysics,
gravitation, and cosmology; atomic, molecular,
and optical physics; quantum information
science; biological physics, condensed matter
physics; high-energy physics; nuclear physics;
and physics education research.

physics.illinois.edu/academics/qgraduates

Phone: +1(217) 333-3645 - Email: grad@physics.illinois.edu
Loomis Laboratory of Physics, 1110 West Green Street, Urbana, IL 61801-3080 USA

KU

Lt & s At
e Scimwaza

REASONS T0 STUDY PHYSICS AND ASTROPHYSICS
ATUNIVERSITY OF KANSAS

- 27 faculty, 55 graduate students

- Diverse research portfolio

» Many professional development activities

» Good career placement and alumni connections

- Early research opportunities

- Nearly all students funded through duration of PhD

- Proactive faculty and peer-mentoring

» Many chances for interaction (seminars, coffees
discussions, and social events)

-+ One of the most research productive Physics and
Astro Departments in its size-range

- Travel funds for students

- Lawrence is a great place to live (food, music,
livability, cost)

« APS Bridge Partnership Institution

physics.ku.edu

Phone: (785) 864-1225 - Email: physics@ku.edu
1251 Wescoe Hall Drive, 1082 Malott Hall, Lawrence, KS 66045 USA

B

University of

Kentucky:

PHYSICS AND ASTRONOMY (PH.D. AND M.S.)

Whether your interests are in astronomy/
astrophysics, atomic physics, condensed
matter/materials physics, nuclear and particle
physics, string theory, or quantum information
theory, our Department provides the training
and experience you will need to thrive in today's
competitive job market. Application deadlines:
Feb. 1 for Fall admission, Nov. 1 for Spring.
Physics GRE not required. First-year stipends
average $26,000.

We are an inclusive and supportive community
and strongly encourage women and members
of underrepresented groups to apply. URM
applicants may be considered for our APS
Bridge Program.

pa.as.uky.edu
Phane: (859) 257-6722
505 Rose Street, Lexington, Kentucky 40506-0055
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Photo by Andrew Neel on Unsplash.

How do you write a good personal statement, statement
of purpose, or cover letter?

Q Show us, the graduate admissions committee, your

strengths through a narrative. Many students have a wide
variety of strengths, and it is hard to provide such a diverse group
with a prompt that effectively encompasses this range of strengths.

Good letters provide a compelling narrative and highlight the
applicant in a unique way. Students have diverse interests when
applying to graduate school, and so you have to explain to us why
you believe you will be a good researcher and why you are well
suited for a challenging program. Many students provide a narra-
tive of how they decided to go to graduate school. If you do this,
know that we are looking for the ability to present this as a path
with reasoned steps.

The strongest essays prove that the applicant is a suitable stu-
dent and a good researcher and that our school is a good fit for
them. It's important to state why you're interested in our institution
and relate your interests to our program. From the cover letter we
can also judge how well you write, which is very important to us
since writing is a large part of completing a PhD.

@ How does a student stand out as an applicant?

@ Achievements. Students often lower the impact of their ap-
plication by writing about things they did but not identify-

ing why their contribution to the field is unique and why their work

is significant. When you write your story, your narrative, in terms of

achievements and with context, that is a strong indication that you
can write and that you are aware of where you stand in the world.

@ If students have done research, should they discuss that?
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Robert Riehn is the associate director of graduate
programs in the physics department at North
Carolina State University. His responses

have been edited for length and clarity.

Make a
Statement with
Your Personal

Statement

A Q&A with Robert Riehn on what
admissions committees want to know

Research is a very important part of being a graduate stu-
dent. If a student has a research background, we look for an
explanation of that research, the findings, and the student’s contri-
bution to the field of research. We expect all strong applicants to
identify who they would want to work with within the program,
why they want to work with those specific groups, and why they
believe they are specifically suited to that work. Make sure that your
letter has this piece and that it fits into the broader narrative.
Additionally, if you have overcome significant hurdles in your
life, provide a description of how you approached and overcame
these hurdles. How people overcome hurdles tells the committee
a lot about how they will address challenges as a researcher.
@ In an application, how many labs should a student men-
tion being interested in working with?

| suggest mentioning three. Research groups are often 3

to 5 students per faculty member, but in many fields there
are multiple professors and researchers working on overlapping
projects. It’s totally possible that a specific group will not have
space for you in a given year but that there is space in a different
group in the same field that collaborates with your first choice. If
you identify three faculty members, you usually can find a re-
search home, even if it is not with the one person you identified
first in your application.

Interestingly, about 50% of students decide to join a PhD ad-
viser they didn’t foresee working with when they started their pro-
gram. This typically happens when students arrive on campus, take
classes, and discover a new field of research that lights a fire for
them. | recommend listing not too many potential advisers, and if
you can't decide on whom to list, it’s best to be honest about it.
Authenticity is an important aspect of an application—write what
you mean.
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What other advice would you give to students applying
to graduate programs?

@ Contact the graduate program if you have any questions at

all. If you are not clear on something—required grades, tests,
or groups you could work with—contact the program. If you don't
have all of the required preparation, some schools will work with
you on a way to complete the coursework necessary to succeed.

If you have a transcript from a well-known school, admissions
staff will be able to judge your transcript easily. If your transcript is
from a less well-known school, ask if there is anything the admis-
sions committee is interested in seeing, such as a textbook list or
syllabi. If you are a mathematician or a computer scientist or an
engineer and you discovered your passion for physics late, depart-
ments can still work with you. If you are worried about your appli-
cation, ask if there is anything the committee would like to know
about you. Programs want applications that help them understand
you at a deep level.

Many professors are willing to start a conversation with you be-
fore you apply. They may be able to tell you the kinds of skills they
are looking for and whether you may be a good match. You could
find a research adviser even before joining the graduate program.
Be sure you do your homework before writing that first email—the
more you know, the better your email, and the more likely you are
to engage the professor in a conversation.

This is an excerpt from an article published in the fall 2020 issue of The
SPS Observer, www.spsnational.org/the-sps-observer.

THE UNIVERSITY OF

il M ATNE

Physics and Astronomy

PHYSICS PH.D., M.S.; ENGINEERING PHYSICS M.E.

We are a collaborative department with an
emphasis on research in a wide range of
interdisciplinary experimental, computational, and
theoretical areas: biophysics; nanotechnology
and surface/interface science, astronomy/
astrophysics, and physics education. Research
often occurs in conjunction with campus
research centers, with facilities that include a
class-1000 clean room. Admission is primarily for
the fall semester. We begin review of completed
applications in late January. Assistantships
include stipend, tuition waiver, and subsidized
health insurance (total value >$50,000).

physics.umaine.edu

Phone: (207) 581-1039 - Email: james.meclymer@maine.edu
5709 Bennett Hall, Orono, ME. 04469-5709

= ]
UMASSL

LOWEL

PH.D. INPHYSICS AND PH.D. IN MEDICAL PHYSICS

Located in the historic industrial city of Lowell,
25 miles northwest of Boston, our campus is
nestled in a sharp bend in the Merrimack River.
The Department offers world-class research
opportunities in multiple fields of fundamental
and applied physics with combined research
expenditures above $10M/yr. Representative
research fields include quantum information,
general relativity, cosmology, astronomy and
astrophysics, space physics, materials science,
photonics and plasmonics, nuclear physics,
medical physics, biophotonics, radiological
sciences and health physics.

uml.edu/physics

Phone: 978-934-3398 - Email: viktor_podolskiy@uml.edu
One University Ave, Lowell, MA 01854

University of
Massachusetts
Ambherst

UMASS AMHERST DEPARTMENT OF PHYSICS

UMass Amherst offers a rich cultural
environment in an idyllic rural setting close

to major urban centers. Grads, postdocs, and
faculty drive outstanding research programs in
Quantum and Soft Condensed Matter, Nuclear,
Particle, and Gravitational physics. The
Amherst Center for Fundamental Interactions,
the Massachusetts Center for Autonomous
Materials, the Center for Biophysics, and a
new initiative in Precision Many-Body Physics
foster active collaborations in these fields. A
new Physical Sciences Building with state-
of-the-art laboratories houses many of our
experimental groups.

www.physics.umass.edu
Phone: 413-545-2548 - Email: kjbryant@umass.edu
1132 Lederle, 710 North Pleasant Street, Amherst, MA 01003
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CRAFTING SUCCESSFUL APPLICATIONS

Liam Conlon, science content marketing
partner, Career Network, American
Institute of Physics

Tools for Making Your Career

Dreams a Reality

Prepare for the future with
PHYsICS TODAY Jobs and SPS Jobs

Liam Conlon

ith plenty of resources to help

make your academic dreams

a reality, PHYSICS TODAY Jobs

and its sister site, SPS Jobs

are here for you as you move
from undergraduate to graduate student to
professional.

In the packed Resources section of PHYSICS TODAY Jobs, you
can keep up with career and education news published by
PHYsICS TODAY, browse career profiles by subfield, and look at
the latest employment trends for physics graduates. The AIP
Publishing Academy is the perfect place to brush up on how
to publish your research and gain visibility for your work—
skills that can help you add something extra to your grad
school applications.

Take your professional development to the next level
through our archived career development webinars focused on
key skills anyone passionate about continuing in academia can
benefit from. In our latest offerings, explore what kind of career
will fulfill you professionally and learn how and why you
should cultivate leadership skills. You might also be interested
in checking out our webinars specializing in virtual network-
ing and preparing for online interviews.

In addition to the Resources section, PHYSICS TODAY Jobs
features numerous job listings from industry leaders. Pas-
sionate about a lot of subjects but not sure exactly what you
want to pursue in graduate school? Browsing job ads and
thinking through where you want to be in 10 years can be
a useful thought experiment to guide your graduate school
ambitions.

Our job listings span many physics- and astronomy-related
disciplines, sectors, and more. Exploring these positions can
help you narrow down what you’ll be most excited to focus on
in your education. You might even surprise yourself and find
a subject you didn't know you appreciated! Knowing what
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Visit PHYsIcs TODAY Jobs (physicstoday.jobs.org)
and SPS Jobs (spsnational.jobs.org) for resources
to help you all along your career journey.

kinds of degrees and skills employers look for in candidates
can also give you some direction. Set yourself up for success
by tailoring your ongoing education to the positions you'll be
most interested in down the road.

And of course, if you're interested in taking some time to
work before you start your grad school journey, all of the list-
ings are available for you to view and apply to.

If you're looking to bolster your research experience before
heading to graduate school, SPS Jobs lists a growing set of
summer internships and research opportunities for under-
graduates. Expand your options by browsing the many oppor-
tunities in physics, astronomy, and related fields like collabo-
rative marine research, science writing, fuel cell technologies,
and others.

When graduate programs make their decisions about can-
didates, they look for a wide range of skills and experiences,
and research experiences are one of the single best ways to
give you a leg up on the competition and build your network.
Take a chance on yourself by considering internship and re-
search opportunities at national labs, universities, and science
institutes.

As a collaboration between PHYSICS TODAY and the Society
of Physics Students, GradSchoolShopper is where students
go to find their future. Inside that partnership, you'll find a
suite of resources and tools to manage your graduate school
journey, including those available at PHYSICS TODAY Jobs

(physicstoday.jobs.org) and SPS Jobs (spsnational.jobs.org).
See you there!



http://GradSchoolShopper.com
http://physicstoday.jobs.org
http://spsnational.jobs.org
http://physicstoday.jobs.org
http://spsnational.jobs.org

A8

UNIVERSITY
OF MINNESOTA

Driven to Discovers

PHYSICS PH.D. PROGAM AT THE
UNIVERSITY OF MINNESOTA

The Physics Ph.D. program at the University
of Minnesota offers students innovative
educational and cutting-edge contemporary
research opportunities with world renowned
faculty. The program provides varied
opportunities for research and networking,
while maintaining an active graduate student
community. Students also like Minnesota
because of the large, diverse university, and
the vibrant metropolitan area. Research at
UMN spans central topics of modern physics
including Astrophysics, Biological, Condensed
Matter, Cosmology, High Energy, Physics

Education, Nuclear Theory, and Space Physics.

cse.umn.edu/physics/qraduate-studies

Phone: (612) 624-7375 - Email: physics@umn.edu
116 Church Street S.E., Minneapolis, MN 55455

UNIVERSITY OF MISSOURI
DEPARTMENT OF PHYSICS AND ASTRONOMY

We are a world-class department with

strong programs in research and academics,
nationally and internationally recognized
faculty, ties to physics-related industries, and a
demonstrated record of student success. Our
faculty lead research programs in Biological
Physics, Experimental Condensed Matter
Physics, Theoretical Condensed Matter
Physics, Astrophysics and General Relativity,
and Physics Education. We strive to provide
every graduate student the opportunity

to realize their full potential in a learning
environment dedicated to giving each student
the one-on-one attention they need.

physics.missouri.edu
Phone: 573-882-3335 - Email: umcasphysics@missouri.edu
223 Physics Bldg. Columbia, M0 65211

I oNy

GRADUATE DEGREES IN PHYSICS AND ASTRONOMY

Our program offers masters and doctoral
degrees in both physics and astronomy. The
active research areas of our faculty include
theoretical and experimental condensed
matter physics under extreme conditions,
room temperature superconductivity, ultra-
cold molecules, non-linear optics, high energy
astrophysics, planet formation, cosmology,
astrophysical plasmas, atomic and molecular
astrophysics. Student to faculty ratio is
approximately 3. This optimizes the interaction
time between student and faculty.

physics.unlv.edu

Phone: 702-895-3563 - Email: grad-info@physics.unlv.edu
4505 S Maryland Pkwy, BPB 209 MS 4002. Las Vegas, NV 89154-4002

PHYSICS AND ASTRONOMY DEPARTMENT

At UNC Chapel Hill, we have outstanding
facilities and world-renowned faculty studying
frontier areas of physics and astronomy from
quantum information to the physics of life to
the very stuff of the universe. Students have
access to abundant telescope time, multiple
astronomical instrumentation labs, a broad
network of interdisciplinary nano/materials
science and biomedical imaging research labs,
and TUNL: one of the premier university-based
nuclear physics labs in the nation. Located

in the dynamic high-tech Research Triangle

of North Carolina. Applications are due by
December 14, 2021,

physics.unc.edu
Phone: (919) 962-4703 - Email: artrab@email.unc.edu
120 E. Cameron Ave. Phillips Hall CB325, Chapel Hill, NC 27599
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CRAFTING SUCCESSFUL

LaNell Williams

What did the grad school application process look like
for you?

I'm technically a nontraditional student. | took some time to

do a master’s at Fisk University and really solidify my knowl-
edge of physics before | applied to PhD programs. | was a McNair
Scholar when | was an undergrad, and that was really helpful when
I was applying to graduate school the first time. A good amount of
what | learned about applications and GREs was from the McNair
program, but | also learned from experience and getting feedback
from people on my essays the second time | applied.

@ Tell us about the Women+ of Color Project.

Q The project started because someone ticked me off by say-
ing that women of color don't like physics, they don't always
have the qualifications, and if we spend time recruiting them, we
should be doing it for other groups too. | was really upset and de-
cided to build something. It was supposed to be a Google Doc with
the application information and resources I'd used. | was going to
send it to a bunch of Black and Brown women and encourage them
all to apply to Harvard that year. | wanted to flood the application
pool and hopefully increase the chances of some of them getting in.

The effort grew into the Women-+ of Color Project through the
support of Harvard physics professor Jenny Hoffman and because
the Heising-Simons Foundation offered to fund a workshop. The
project aims to improve the pipeline of underrepresented racial
minority women+ who pursue graduate school in STEM. We share
best practices for applying to graduate school and thriving in grad-
uate school through an online portal and in-person workshops. It
was supposed to be a one-time workshop, but this October we'll
be doing our third.

What are some of the common mistakes that you see
students make in their applications?
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APPLICATIONS

LaNell Williams is a physics PhD candidate
at Harvard University and founder of the
Women-+ of Color Project. Her responses

have been edited for length and clarity.

Don't Limit
Yourself

A Q&A with LaNell Williams on applying with
confidence and the Women+ of Color Project

Q A lot of times students are not able to sell themselves to
schools. Students underplay their accomplishments; they
don't talk about things that are important—Ilike research—on their
applications. They spend too much time on the personal part in-
stead of on what graduate school is about, the research.

The biggest mistake | see is that students don’t know the differ-
ence between a personal statement and a statement of purpose.
Think about your research experience and what you can do as the
meat of the essay, and think about your personal experience and
who you are as the seasoning. This can help you tie it all in so that
you have a cohesive story.

The other mistake | see is students not applying at all because
of their GPA or GRE scores. Know that you have options. You can
still apply; I've seen students who struggled with their GPA still get
into graduate school. You can also take a slightly less traditional
route like applying to bridge programs, going into a master’s pro-
gram first, or working for a while as you build up your skills.

What are some of the additional challenges faced by
women of color in the grad school application process?

Women of color are capable of completing the application
process; the barrier is that people are always discouraging
them from doing it. There is a sort of a negative light over applying
to the lvy League institutions. Places like Harvard and Stanford are

THE WOMEN-+ OF COLOR PROJECT

The Women+ of Color Project provides an open platform for
women of color to communicate about best practices for ap-
plying to graduate school, surviving graduate school, main-
taining research productivity, and growing their academic
careers. To connect with the project and find information on
upcoming workshops, visit https://thewocproject.org/.
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seen as reserved for those who are “more qualified,” like white and
Asian men. That's a narrative that a lot of us know.

What advice would you share with physics undergradu-
ates considering graduate school?

@ Get into a lab and, if you can, get your name on a paper. If

you can'tgetinto research it’s not the end of the world; there
are other options. But if you can, do it early. Research is what grad-
uate school is really about.

Prepare for the physics GRE early, if you can, but know that what-
ever happens, happens. If you can afford it or can get your program
to pay for it, hire a tutor. Use the few study resources that are avail-
able. Carve out the time, do your best, and then move it to the side
and focus on the main things: your research, your recommendations,
and your personal statements.

Start being strategic about your letters of recommendation early.
The strongest recommendations come from research advisers. Ask
if they can give you a strong letter of recommendation, and give
them bullet points of what you've done, including what you've done
with them specifically. Send them your personal statement and your
CV. Make the recommendation writing process easy for them.

When you apply, let the program know what kind of research
you want to do. Speak to what skills you can bring to the program
in addition to your interests.

Finally, balance your application pool to include extremely com-
petitive programs, some in the middle, and some safety programs
as well. Apply to where you want to go; don't limit yourself as a re-
sult of what others say.

PHYSICS PHD PROGRAM

Choosing the right graduate physics program
can be a difficult decision. An ideal graduate
school blends world-class facilities, renowned
faculty who are thoughtful teachers and mentors,
and opportunities for professional development.
The University of Notre Dame combines all of
these. We offer the research opportunities of a
large university coupled with a smaller, tight-
knit community of graduate students working
together to push forward the front lines of
modern physics research. | encourage you to
learn more about our programs, and to consider
joining our thriving research community.

physics.nd.edu

Phone: (574) 631-6386 - Email: physics@nd.edu
225 Nieuwland Science Hall, University of Notre Dame, Notre Dame, IN 46556-5670

Qj e UNIVERSITY of OKLAHOMA

DEPARTMENT OF PHYSICS & ASTRONOMY

The University of Oklahoma's Department

of Physics and Astronomy invites you to join
our graduate program. Our graduate students
foster a close community via their GPS|,
Women in Physics, and Lunar Sooner groups.
Our Astrophysics group enjoys institutional
access to the APO 3.5m telescope, our

HEP group is heavily involved in the ATLAS
experiment at CERN, and our AMO/CMP labs
are housed in our new 18,000 sq ft NIST-A
Center for Quantum Research and Technology
(CQRT). With no application fee and no GRE
scores required, we hope you will apply to join
our program by the January 15 deadline.

ou.edu/cas/physics-astronomy/grad)/prospective-students

Email: PA-Grad@ou.edu
440 W. Brooks St Norman, 0K 73019

- ; LIS AVERSTTY o] PUNNSYLVARIA

PHYSICS AND ASTRONOMY

We combine world-leading science with an
intimate faculty-student community. We often
top the list of most highly-cited research in

hard and soft condensed matter, biophysics
and living matter, string theory, theoretical and
observational cosmology, galaxy formation,
exoplanets, Higgs and SUSY searches at ATLAS,
and low- and high-energy neutrino physics with
experiments like SNO+, T2K, and DUNE. We
invite members of those groups which are still
underrepresented in Physics and Astronomy to
apply to our graduate program.

physics.upenn.edu

Phone: 215-898-3125 - Email: physics-info@physics.upenn.edu
209 S. 33rd Street, Philadelphia, PA 19104
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DEPARTMENT OF PHYSICS AND ASTRONOMY

The Department of Physics and Astronomy is
recognized nationally and internationally for
faculty at the frontier of research who mentor
graduate students on an individual level. We
offer PhD and MS degrees in physics and
provide a broad experimental, observational,
and theoretical foundation upon which
students build careers as scientists prepared
for teaching, research, and more.

Students are invited to submit an online
application through our website. All GRE
scores are optional. An English proficiency
exam is required for students from non-English
speaking countries.

physicsandastronomy.pitt.edu

Phone: (412) 624-3066 - Email: pagrad@pitt.edu
100 Allen Hall, 3941 0'Hara St., Pittsburgh, PA 15260

ROCHESTER

DEPARTMENT OF PHYSICS AND ASTRONOMY

University of Rochester's Department of
Physics & Astronomy fosters world-class,
cutting-edge scientific research, teaching,

and learning. With over 100 PhD students

and more than 25 full-time faculty members,
including many in the Laboratory for Laser
Energetics, the Institute for Optics, the
Department of Earth & Environmental Science,
Mechanical Engineering, Chemistry, and
others. Our department strives for an inclusive
atmosphere to foster personal connections
between students and faculty. Frequent
colloquiums, seminars, and social events all
reinforce these relationships.

pas.rochester.edu

Phone: (585) 275-4344 - Email: grad@pas.rochester.edu
PO Box 270171, Rochester, NY 14627

)

UNIVERSITY OF

SOUTH DAKOTA

EOLLEGE OF ARTS & SCIENCES

DEPARTMENT OF PHYSICS

We are a small department focusing on
nuclear and particle physics, particularly

on the underground research such as that
conducted at the Sanford Underground
Research Facility. Our focus enables us to offer
research opportunities at the cutting-edge
of nuclear, particle, and astroparticle physics
comparable to that of a large institution. We
offer small class sizes, superior opportunities
for graduate student/faculty interactions,
and the chance to engage in internationally-
significant research. Apply by February 1st
for full consideration for fall admission with a
graduate assistantship.

usd.eduyarts-and-sciences/physics

Phone: 605-677-5649 - Email: physics@usd.edu
Akeley-Lawrence Science Center, 414 E. Clark St, Vermillion, SD 57069

- %7 SOUTH FLORIDA

GRADUATE PROGRAM IN APPLIED PHYSICS

Applied Physics provides the bridge between
theoretical, fundamental physical concepts
and their practical, engineering application.
Three integrated components serve this
mission: research focus, tailored course work,
and industrial practicum. Research focus is

in the areas of materials science, condensed
matter physics, biophysics, AMO, and
medical physics. The program features >95%
graduation and graduation placement rates,
accelerated graduation time, multidisciplinary
research, and comprehensive financial
assistantship. USF has been named America's
Fastest Rising Research University.

usf.eduy/arts-sciences/departments/physics/graduate
Email: phyadmissions@usf.edu
4202 E. Fowler Avenue, Tampa, FL 33620, USA
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UMASS
BOSTON

The University of Massachusetts Boston's
Department of Physics brings together an
internationally renowned, multidisciplinary
group of faculty leading research groups in
theoretical and experimental physics at the
Foge— forefront of their fields. Students may pursue
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Our state-of-the-art research facilities are
housed in the Integrated Sciences Complex
at the beautiful oceanfront campus of
UMass Boston.
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Phone: (617) 287-6050 - Email: physics@umb.edu

100 Morrissey Blvd, Boston MA, 02125 umb.edu/physics/grad
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THE UNIVERSITY OF

TENNESSEE DEPARTMENT OF PHYSICS AND ASTRONOMY
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The University of Tennessee enjoys a vibrant and diverse physics research program
driven by an engaged faculty eager to develop the next generation of scientists. Our
physicists put our state on the periodic table (Tennessine), study multi-messenger
astronomy and explosive stellar events, and search for new physics with their colleagues
at CERN. They describe the properties of nuclei and neutrons, and test the limits of
superconductivity with new models and novel materials. With lab-on-a-chip devices and
pattern formation, they merge physics and biology at the cellular level. We're building

an interdisciplinary approach to lead transformative research on quantum materials and
devices, information science, and artificial intelligence. Our students have a breadth of
research opportunities to set them on the path to promising careers.

Phane: 865-974-3342 - Email: physics@utk.edu
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NAVIGATING GRADUATE SCHOOL AND BEYOND

Kendra Redmond, editor, and Brad R.
Conrad, director, Society of Physics Students
and Sigma Pi Sigma

ental Health Matters in Grad School

Kendra Redmond
and Brad R. Conrad

raduate school is an amazing op-
portunity to immerse yourself in
learning, discovering, growing,
and, in the case of science PhD pro-
grams, contributing to our knowl-
edge of the universe. Grad school is also challeng-
ing, even under ideal conditions. The high
pressure to achieve can be accompanied by un-
healthy work demands, less than ideal mentoring,
isolating environments, insufficient resources, or
even crippling feelings of inadequacy. Compound-
ing all of this are intense time constraints and, for
many, entirely new surroundings to adjust to.

If you're a physics or astronomy student, you're no stranger
to challenges—you probably thrive under them —but you also
know that research means something. Recent studies have
shown that mental health issues such as depression, anxiety,
burnout, suicidal thoughts, and post-traumatic stress disorders
are prevalent among PhD students. The incidence rates for many
of these conditions are higher among PhD students than for av-
erage populations and other highly educated populations.

As you embark on your graduate school journey, it’s impor-
tant to prioritize and protect your mental well-being. As former
football player and coach Chuck Pagano famously said, “If you
don’t have your health, you don’t have anything.” One way to
set yourself up for success is to cultivate a broad support net-
work—including your undergraduate professors, mentors,
former classmates, family, and friends—that will be there for
you no matter where you go to school. Let them know your
plans, and stay in touch.

When considering graduate programs, examine how well
they support their students. Do they encourage collaboration
or competition among students? Do they have procedures in
place to support those who need extra help, academic or oth-
erwise? What percentage of students who begin the program
complete their degree? One of the best ways to find answers is
by talking to grad students currently in the programs you're
interested in.
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Artwork from a“Love Your Brain” event at Notre Dame University
cosponsored by the Society of Physics Students chapter
there. Photo courtesy of the chapter.

GET HELP NOW

If you or someone you know is in a mental health crisis,
please seek help. The following resources are free and avail-
able 24/7 from the comfort of your home. Call 911 in an
emergency.

> US National Suicide Prevention Lifeline: Call (800) 273-
8255 for free and confidential help.

> Crisis Text Line: Text “HELLO" to 741741 anytime for free
crisis counseling.

> Thrive Lifeline: Text (313) 662-8209 to access support
from qualified crisis responders in STEMM (science, tech-
nology, engineering, mathematics, and medicine),
https://thrivelifeline.org.

> Grad Resources, National Grad Crisis Line: Call (877)
GRAD-HLP, and find more at https://gradresources.org.

> 7 Cups: Caring listeners for free emotional support,
Www.7cups.com.

> Suicide Prevention Lifeline: https://suicideprevention-
lifeline.org/help-someone-else/safety-and-support-on
-social-media. The organization will help you contact so-
cial media platforms directly if you're concerned about a
friend’s social media updates.
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PATHS TO RESILIENCE AND SUCCESS

By Soonhee Lee, assistant director/training director, Counseling Center, University of Maryland, Baltimore County; Susan Han, associate
director for outreach, Counseling Center, Johns Hopkins University; and Bruce Herman, director of health and counseling, University of

Maryland, Baltimore County

School is a time of academic, personal,
and social development. You may experi-
ence a wide range of emotions, including
excitement, nervousness, sadness, or
happiness. In addition, up to 82 percent’
of successful people experience impostor
syndrome (feeling like a fake or fraud),
and it is not uncommon to feel intimi-
dated by seemingly smarter peers and
professors. BIPOC people (Black, Indige-
nous, and People of Color) in predomi-
nantly White environments are more
likely to experience impostor syndrome.?
These are all normal emotional experi-
ences. But knowing that these emotional
ups and downs are normal doesn’t neces-
sarily make them easier to deal with. Re-
silience, in particular, has been shown to
be positively related to mental well-being,
academic success, and retention.> Here
are some specific resilience-building
strategies that you can practice.
First-year college students’
sense of social belonging was found to
predict their academic and health-related
outcomes over three years.? It takes time
to develop close relationships, so be pa-
tient! Also, remember that participation in
clubs and organizations, affinity groups,
leadership positions, and immersion in
the community all contribute to a sense of
belonging and empowerment in your life.
Rigid
and too-high standards can take an emo-
tional toll on students, leading to feelings
of guilt, shame, or anxiety. And while it can
seem motivating to compare yourself with
someone who does better than you, it can
also dampen your spirit or sense of hope.
Keep in mind all of the things you already

do well, accept that it is okay to be human,
and don't be afraid to make mistakes.
Anxiety is a

part of life and necessary for survival. Its ef-
fect on us takes the shape of a bell curve:
We do best when we experience a moder-
ate level of it. There are different strate-
gies—techniques such as mindfulness,
cognitive flexibility, or relaxation—that
can help you reduce anxiety when it is too
high, but you should also try to motivate
yourself when it is too low. Embrace your
anxiety rather than fight or suppress it.

Our minds and
our bodies are intricately connected, and
to be well we need to take a holistic view
of health. Healthy eating habits, regular
exercise, and restful sleep are just as im-
portant as other aspects of self-care and
study breaks. For academic success, nur-
ture your mind and your body.

When-
ever you face a new opportunity or chal-
lenge, don't be afraid to ask questions, get
advice, and learn from others’ experi-
ences. Schools provide a wealth of serv-
ices and resources that are intended to
guide you, and there’s no reason to feel
embarrassed to ask for help when you
need it. Taking steps early can prevent
problems in the future!

It can be helpful to
talk to a mental health professional be-
fore, during, and after periods when your
stress or anxiety levels start to impact
your academic, social, or personal func-
tioning. Many schools have a counseling
center or offer various mental health serv-
ices, including individual or group coun-
seling, skills-based workshops, or psychi-

atric care. The staff are trained to work
with students and can help you develop a
plan for the future. In addition, many
schools offer crisis services or referrals for
students who are in need of more imme-
diate care. Make sure you are aware of
these resources, for yourself or for your
friends and peers who may be in need.

These strategies can help you as you
navigate your way through school. As you
practice resiliency-building skills, you
may find yourself feeling better able to
face new challenges and persist despite
barriers. Remember that the staff and fac-
ulty at your school are on your side and
want to see you thrive. Make the most of
the resources that are provided to you
and enjoy the experience!
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When starting a program, familiarize yourself with the sup-
port resources available on campus; it’s best to have this infor-
mation before you need it. Prioritize finding community, ide-
ally both within and outside the department, through clubs,
interest groups, or other organizations. If you're moving to a
new area, ask members of your support network if they have
friends or colleagues in the area and establish local connec-
tions. Having people awaiting your arrival can make a place
feel a lot more like your new home.

Once you're on campus, join or lead efforts to create an in-
clusive, supportive community among your peers. Participate
in study groups and make an effort to engage in social events.
It might be hard at first, but the connections you make in grad
school can last a lifetime—these are your future colleagues
and collaborators. The more we in the science community
look out for and support one another, the better the environ-
ment will be for everyone. This also extends into the research
lab. Choose a research adviser with care, and seek out men-
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UNIVERSITY OF VIRGINIA DEPARTMENT OF PHYSICS

The University of Virginia was founded in

1819 with the purpose of advancing human
knowledge. The mission of its Department of
Physics is to advance fundamental knowledge
of the physical universe through experimental
and theoretical exploration. The Department
is invested in its students and is committed

to fostering a welcoming, supportive
environment. Faculty and students work in
physics sub-areas including: Astrophysics

& Cosmology; Atomic, Molecular & Optical;
Biological & Medical; Condensed Matter; High
Energy; Mathematical; Nuclear & Particle; and
Quantum Information.

phys.virginia.edu

Phone: (434) 924-3781 - Email: phys-grad-info@virginia.edu
382 McCormick Road, PO Box 400714, Charlottesville, VA 22904-4714

torship in multiple places, not just the lab in which you're
working. It’s not uncommon to work with a few advisers be-
fore you find a good fit, and it’s not the end of the world to
change advisers.

Most important, don't let the grad school environment fool
you into thinking that your worth is defined by achievements
and research results. Graduate students are first and foremost
humans, and your health, humanity, happiness, and well-being
are worth protecting.
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academia, industry, finance , and government -
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- Ranked in top 8% of National Doctoral
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physics.wfu.edu
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NAVIGATING GRADUATE SCHOOL AND BEYOND

Toni Feder, science writer, PHYSICS TODAY,
American Institute of Physics

PhD Student-Adviser Pairing Is
Critical, but in US Physics Departments

It's Often Haphazard

Toni Feder

ack when Dan Stamper-Kurn, now

a physics professor at the University

of California (UC), Berkeley, headed

to graduate school at MIT, he got

two bits of advice that were “right
on.” Aresearcher with whom he had explored the
effects of urban heat islands on energy use told
him to work “in the most fundamental science”
possible so as to gain a strong foundation. The
other piece of advice came from a graduate stu-
dent who told him, “Don’t work for a jerk.”

Since then Stamper-Kurn, whose research focuses on ultra-
cold atoms, has mentored dozens of PhD students. Choosing
an adviser is the most important decision a graduate student
will make, he says. The relationship continues after the student
gets their PhD. It is personal. It has a power dynamic. And both
parties need each other for their careers.

Yet adviser—advisee relationships tend to form with mini-
mal information. The process involves institutional structures,
funding, individual initiative, trial projects to sample research
interest and work styles, and compatibility. “There is no for-
mula,” says Stamper-Kurn. “I have to think it will be possible
to turn [the student] into a kick-ass scientist.”

Open houses and pizza lunches

Atmany US universities, the admissions process paves the way
for pairing faculty with PhD students. Faculty members are
polled to see who wants to take on new students, and appli-
cants are asked to list their areas of interest. The aim is to en-
gineer an incoming class whose interests roughly line up with
the available research spots.

Prospective students and advisers meet during campus vis-

Prospective graduate students at the Louisiana State University
physics department’s 2017 open house, which coincided with a
local St. Patrick’s Day parade. Now working on their physics PhDs at
LSU are Tej Poudel Chhetri (far left), Thomas Ruland (red shirt), Frank
McKay (light blue shirt), and Scott Mullen (maroon shirt). Madeleine
Miora (second from right) earned her master’s at LSU; the other
students went to other universities. Photo by llya Vekhter.

its. That’s how Rachel Nguyen, now a second-year graduate
student in dark-matter theory at the University of Illinois at Ur-
bana-Champaign (UIUC), found her adviser. “I had a large list
of universities I was interested in, and for each one that I was
accepted to, I tried to identify several professors that I thought
I would be happy working with,” she says. As it turned out,
the person who became her adviser was not on her spread-
sheet—he was a new hire and was not yet featured on the de-
partment’s website. “His interests matched mine, so the depart-
ment put him on my schedule for visitors’ weekend,” she says.
Afterward he followed up with email messages and a Skype
call.

Rachel Malecek didn’t know what research area she wanted
to pursue. At the Louisiana State University (LSU) physics de-
partment’s open house in spring 2017, she attended talks by
several professors and chatted with them and their students.
“I'd never considered nuclear as an option because I hadn’t had
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Ben Perez on
Graduate Advisers

If I had to give one piece of ad-
vice to prospective grad stu-
dents, it would be this: Find a
research adviser whom you
like, who will work with you to
achieve your goals, and who is
authentic. Not all research ad-
visers have the same funding,
time, and mentoring approach.

As a new graduate student, | expected a certain level of men-
torship, guidance, and attention. | envisioned working alongside
my adviser, asking questions, and meeting regularly. | definitely
expected to see my adviser more than once a year! But my expe-
rience hasn't really matched my expectations. | am funded, | have
free time, and | have the freedom to explore my own research ideas,
but | would have benefited from an adviser with more availability.

Do your due diligence and figure out what it would be like to
work under someone before you make a selection. Be picky.
Don't fall for charisma or prestige. Find the right fit for you. This
is your life, and you deserve to be in the situation that is most
beneficial for you.

Ben Perez is a materials science and engineering PhD candidate at
the University of Texas—Dallas.

2

a class as an undergraduate,” she says. “But from the short
talks, it sounded cool. The nuclear-physics group seemed like
a nice, tight-knit group.” Malecek later sent an email to one of
the nuclear physicists and asked if he was looking for graduate
students. He was, and she joined his group.

Once students are accepted to UC Berkeley, Stamper-Kurn
reaches out to those who express interest in atomic, molecular,
or optical physics. “I encourage them to come to our open
house. I show them around the labs and talk to them about
Berkeley and our group.” At Berkeley and other state schools,
departmentally funded fellowships are scarcer than at some of
the private schools that the students may be looking at, he says.
“One tool I have in my arsenal is to offer students a spot in my
group right off.” If they want to do research and not have to
work as a teaching assistant, he says, “that can be a powerful
incentive.”

Faculty members who want to take on students typically
present departmental talks. For first-year students in the Yale
University physics department, for example, Friday pizza
lunch is a de facto required class. “Students learn about poten-
tial advisers, and it gives them a sense of research in the de-
partment,” says Sarah Demers, an associate professor whose
group focuses on using muons and tau leptons to investigate
physics beyond the standard model. “It’s a great recruiting op-
portunity.”

Some departments offer rotations, in which students join
different research groups for up to a semester each. Official ro-
tation programs are rare in physics—they are common in biol-
ogy and chemistry —but often students can create their own ro-
tation schedules. The physics department at UC Berkeley, for
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example, encourages students to do that. Heather Gray is an
assistant professor there who studies the Higgs boson. “In
high-energy physics, we work in enormous collaborations,”
she notes. “The rotations are an opportunity to see if the per-
sonalities work together. The PhD is long, and there is no pur-
pose in being in a group where you are unhappy.”

“Motivation any day”

So what do faculty look for in advisees? Passion and excitement
about the specific research topic are often critical. “I don’t look
for just experience and talent,” says MIT’s Nergis Mavalvala,
who works on the Laser Interferometer Gravitational-Wave
Observatory. “I look for interest. I can teach students the tools
of my trade, but I can’t teach them to be excited about what I do.”

Professors also look for dedication, motivation, creativity, a
willingness to ask questions, and the ability to recognize when
a line of inquiry hits a wall. Frank Wiirthwein of UC San Diego
searches for new high-energy phenomena at the Large Hadron
Collider. “Each faculty member has a different set of criteria,”
he says. Theorists are more interested in what students know,
he observes, while experimentalists are typically more inter-
ested in what skills they have. He pays attention to the ques-
tions students ask and to whether they are self-critical.

Wiirthwein likens his group to a small business, in which
his investment in students should pay off. “There is real
money in the game,” he says. “I want to make sure students
are productive.”

David Gerdes, physics chair at the University of Michigan,
asks prospective students, “What are your goals? What is your
perfect day?” Some students are software oriented, some like
analyzing data, some want to fiddle with lasers or other hard-

Group dynamics can be an important factor in choosing a research
adviser. At the University of lllinois at Urbana-Champaign, Jessie
Shelton (right) and other professors in high-energy theoretical
physics hold joint group meetings. Photo by Brian Stauffer,
University of lllinois at Urbana-Champaign.
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ware, some like higher-level interpretation. Sussing out a stu-
dent’s interests is important when matching them with a proj-
ect, Gerdes says. “There’s an axis of skills and abilities, and an
axis of motivation, persistence, and enthusiasm. Ideally, some-
one has both. But if I have to pick, I'd pick motivation any day.”

A common approach for faculty is to invite students to work
with them on a provisionary basis so both parties can test the
fit. Lars Bildsten, director of the Kavli Institute for Theoretical
Physics at UC Santa Barbara, says that to onboard students he
works with them intensely, usually after their first year of grad-
uate school. “By the end of the summer, I'll say, “Yes, great” or
‘No, this isn't working.”” A no is better earlier than later, he
notes, and usually it’s no surprise to the student. “If they don’t
have that fire in the belly for the specific research problem, it
comes through quickly,” says Bildsten. Usually, he adds, the
student goes on to find a research area, adviser, and group that
are a better fit.

James Sethna, a Cornell University theorist in statistical
physics, says he works with students for a summer or semester
before committing to take them on for their PhD. “It’s not just
how smart they are, or how much overlap of interest we have.
It’s also personal chemistry.” Theory tends to attract more stu-
dents than departments can support, he notes, so student ini-
tiative is important. “The ones who are aggressive end up get-
ting more attention.” But Sethna says he avoids snap
judgments. He recalls one student whose persona was very
unassuming. “You didn’t find out how really amazingly smart
she was until you worked with her for a while. I was really
pleased I didn’t make the decision right away. I grew to appre-
ciate how talented she was.”

Elements of style

Professors, for their part, have different mentoring styles. They
can be hands-on or let students flounder. They may insist that
students be in the lab on weekends and evenings. “It’s fascinat-
ing to see how people gravitate to work with one sort of pro-
fessor or another,” says Melissa Franklin, a Harvard professor
who studies proton—proton collisions at the Large Hadron Col-
lider. In looking for a good fit, she says, “I ask students, “What
book are you reading now?’ You can get a sense of who they
are intellectually.”

Group dynamics is a key issue, says Yale’s Demers. “Gradu-
ate school is a challenge, and the relationships among students,
postdocs, and myself have to be functional.” And, she adds, “I
want students who are kind and respectful. I don’t want arro-
gant or overconfident. I want someone who sees doing a PhD as
not a waste of time, regardless of what they end up doing.”

Whisper networks

For students, talking to other students can be helpful in select-
ing a research adviser and group. LSU’s Malecek says senior
graduate students “gave me the inside scoop on their advis-
ers.” Karmela Padavi¢-Callaghan, who recently earned her
PhD in condensed-matter theory at UIUC, says she knew when
she entered graduate school that she wanted to be a theorist,
and she knew the field was male dominated and competitive.
“I didn’t want to work with someone who would make me feel
small if I didn’t know things,” she says. She chatted with grad-
uate students because “they don’t have a reason to lie. They
warn you, and if you ignore those warnings, it’s not ideal.” She
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sought out a research group mainly on the basis of topic, but
it was also important to find a female adviser “for the shared
lived experience.”

“I had spoken to graduate students who seemed burned
out,” says Mariel Pettee, who will graduate next spring from
Demers’s group at Yale. “I wanted to pick a place where I could
be happy as a whole adult.”

Sergio Cantu, an American of Mexican heritage, works with
Vladan Vuleti¢, an MIT professor who creates and studies en-
tangled many-body states. He joined Vuleti¢’s lab after spending
a year at MIT in a bridge program that helps students from un-
derrepresented groups transition to graduate school. “I shopped
around,” says Cantu. “But I kept going back to him because he
was welcoming. And once I started working in his lab, I noticed
he would say things like “your lab” and ‘your experiment.” That
gave me ownership and made me feel empowered.”

When it doesn’t work out

No reliable statistics exist, but several faculty members inter-
viewed for this story estimated that 10-20% of PhD students end
up switching groups. The main reasons are that they find a topic
they are more excited about, they clash with their adviser, or
their adviser runs out of funding. When the switch happens rel-
atively early —say by the end of the second year—it tends to go
smoothly, students and faculty members report. Switching later
is trickier, and it often adds time to finishing a degree.

This piece is adapted from an article published in the October 2020
issue of PHYSICS TODAY, https://doi.org/10.1063/PT.3.4588.

&

WASHINGTON UNIVERSITY DEPARTMENT OF PHYSICS

The Washington University Department of Physics
has active groups working in astrophysics,
extraterrestrial materials, condensed matter physics,
quantum information and quantum materials,
particle and nuclear physics, and biophysics. Our
three research centers encourage collaborative
research efforts. See more https://physics.wustl.
edu/browse

Both Masters and PhD programs in Physics are
offered. Students are admitted into our graduate
program in the Fall. The application deadline is
December 15.

For admission requirements, go to https://physics.
wustl.edu/graduate/how-to-apply. GRE is optional.

physics.wustl.edu

Phone: 314-935-6250 - Email: gradinfo@physics.wustl.edu
One Brookings Drive, St. Louis, M0 63130-4899
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BRITTNEY'S STORY
Navigating the
‘Worst-case
scenario’ in
orad school

s a physics undergraduate, I remember

hearing that changing advisers was one

of the worst things you could do in

graduate school, so picking the right

one was the most important part of
choosing a program.

There is a lot of great advice out there on questions to ask
prospective advisers and their students, but it’s difficult to de-
termine if you can work well with someone after, at most, only
a handful of interactions. And no one tells you what to do if
the worst-case scenario happens: You and your adviser don’t
get along, or you find yourself in a toxic lab environment for
another reason. Luckily for you, I've been there, and I'm here
to offer some thoughts and highlight some red flags.

First, some background. I started graduate school (the first
time) at Arizona State University in a new field and a completely
new research area. I did what all the other students in my group
did in their first year and took four classes on top of my lab work.
This was the first mistake I made: I would never suggest any
graduate student take four classes at once, especially in their first
year! In addition to adjusting to a new environment (I moved al-
most halfway across the country), you're also trying to fit in with
anew lab group and navigate a new lab. This, along with classes
and the actual lab work, was simply too much for me. My grades
suffered, and I was not making sufficient progress in my lab, at
least according to my adviser’s standards.

Fast-forward about a year, and I was not happy in my lab
group. Meetings with my adviser caused severe anxiety, I
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Brittney Hauke is a materials science
and engineering PhD student
at Penn State University.

Brittney Hauke

struggled to really connect with my lab

mates, I was overworking with nothing to

show for it, and it felt like I couldn’t do anything right. During
one meeting my adviser suggested that I not get a PhD.
A few months later my funding was pulled due to lack of
progress.

Once I realized it was not going to work out between me
and my adviser, I had a few options: Ride it out with him and
seek mentorship elsewhere, switch to a different adviser in the
same department, switch to a different department at the same
school, transfer to another school, or “master out” —earn a
master’s degree and be done.

I chose the last option but considered all of them. I struggled
to connect with most of the other professors, which made find-
ing mentorship or another adviser in the department challeng-
ing. The one I did connect with wasn’t sure he would have
funding for me, which was a key issue in all of this. Originally
I wanted to transfer to another school, but again funding and
timing became an issue. Finally, I didn't have any reason to stay
in Arizona. Together, these factors cemented my decision to
stay for one more semester and leave with a master’s degree.

That was more than two years ago. After leaving the pro-
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gram, I decided that if I was going to pursue a PhD again, I
wanted it to be in the field I'd enjoyed so much as an undergrad.
I'am now a PhD student in materials science and engineering at
Penn State with an adviser I get along with really well, a sup-
portive lab group, research I enjoy, and a good work/life balance!
Graduate school is really hard, but it shouldn’t be traumatic.

I thought I knew what questions to ask potential advisers
and their students the first time around, but there were some
red flags I wish I'd been more aware of. Some of these are sub-
jective, and one or two don’t necessarily make or break a de-
partment or research group, but take it from me: You might

DEAR GRAD STUDENT

If you'd like to hear more about Brittney’s journey, put in your
earbuds and listen to episode 35 of Dear Grad Student, a
weekly podcast for grad students, featuring grad students.
It's hosted by Elana Gloger, a health psychology PhD student
at the University of Kentucky. In this episode, Elana and Brit-
tney talk about Brittney’s research, switching schools and
PhD advisers, and how her life is now.

Dear Grad Student episode 35
Switching Grad Schools & PhD Advisers: A Story of Persever-
ance, Networking, & Luck

want to reconsider your options if you see too many of them.

1. Lots of students in the lab group have been there way
longer than the program takes on average.

2. The adviser and grad students in the lab don’t have a
good work/life balance; they work almost all weekends and
holidays. (Yes, you will probably have to work occasional
weekends, but doing it all the time without taking other days
off to compensate is not healthy.)

3. The department puts a heavy emphasis on weeding
graduate students out via classes or exams. Lots of programs
have qualifying exams of some type, but if the school prides it-
self on a high percentage of students failing, that could be a
toxic environment. On the flip side, some programs offer fac-
ulty-led study sessions to help students pass their qualifiers, or
the graduate students all help one another prepare.

4. The professors in the department don’t seem to talk to
one another, collaborate, or even really like one another.

5. Funding is inflexible or not guaranteed. Make sure you
get a funding commitment in writing, and ask if there are flex-
ible funding opportunities in case you need coverage for an
extra semester or year.

Not all departments and lab groups are equal. Many schools
will try to entice you with a “standard blueprint” for what your
graduate school experience will be like, but it's important to
keep in mind that everyone is different, and things that work
for others may not work for you. The worst-case scenario isn’t
changing advisers or even changing schools; it’s staying in a
toxic situation that erodes your confidence and well-being.

WESLEYAN UNIVERSITY

We provide a supportive, close working
relationship between 12 faculty and ~15

PhD students. Students join in the research
activities upon arrival, rather than focusing
solely on coursework first before getting

into research. Our primary consideration is
how well we think your interests fit into our
research labs. Come study and do research
with us in experimental condensed matter and
biophysics, experimental atomic and molecular
physics, or theoretical and computational
physics. We support all students via research
and teaching assistantships. We encourage
you to apply—there is NO application fee.

www.wesleyan.edu/physics/graduate/index.htm/

Phone: (860) 685-2030 - Email: physics@wesleyan.edu
265 Church Street, Middletown, CT 06459

WestVirginiaUniversity.

DEPARTMENT OF PHYSICS & ASTRONOMY

The Department of Physics & Astronomy
offers M.S. and PhD degrees in Astrophysics,
Biophysics, Condensed Matter Physics, Plasma
Physics, and Physics Education Research

with students participating in interdisciplinary
research while taking advantage of the excellent
research infrastructure and financial support for
theorists, experimentalists, and observational
astronomers. As an APS Bridge Partnership
institution, we strive to demonstrate the best
practices of supportive environments for our
students. Schedule your visit today!

physics.wvu.edu

Phone: (304) 293-3422 - Email: physics@mail.wvu.edu
135 Willey Street, 111 White Hall, P0. Box 631, Morgantown, WV 26506
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NAVIGATING GRADUATE SCHOOL AND BEYOND

Patrick J. Mulvey, research manager, and
Anne Marie Porter, survey scientist, Statistical
Research Center, American Institute of Physics

The Employment Landscape for New
Physics Degree Recipients

Patrick J. Mulvey and Anne Marie Porter

he career paths of physics degree re-

cipients vary greatly, influenced by

personal circumstances, interests,

degree(s), and economics. This arti-

cle explores the initial outcomes of
physics degree recipients at the bachelor’s, mas-
ter’s, and PhD levels. The data come from surveys
of physics graduates from the classes of 2017 and
2018 conducted by the Statistical Research Center
(SRC) of the American Institute of Physics (AIP).
The data were collected from new graduates in the
winter following the academic year in which they
received their degree.

Physics bachelors

The number of students receiving physics bachelor’s degrees
from US institutions has been increasing for more than two
decades, reaching almost 9,200 in 2019.

New physics bachelors follow one of two initial post-degree
paths: they enter the workforce or enroll in graduate school.
For the classes of 2017 and 2018, about half (48%) indicated
they were enrolled in a graduate program in the winter follow-
ing the year they received their degree. Of these, the majority
were studying physics or astronomy (figure 1).

The other half (52%) of new physics bachelors were em-
ployed in the workforce or seeking employment. They held po-
sitions in a variety of economic sectors, with the private sector
employing by far the largest proportion (67%). Within the pri-
vate sector, physics bachelors were most commonly working
in engineering (38%) and computer or information systems
(26%). About a fifth were working in non-STEM positions, al-
though the majority of these were regularly called on to solve
technical problems. Very few respondents (3%) indicated that
they were working in physics or astronomy. About a third of
the employed physics bachelors indicated they were planning
to enroll in a graduate program in the future.

Exiting physics masters

Exiting masters refers to those who earn a master’s degree from
a US physics department and leave that department to enter
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Percent

Private sector 32
College & university 4
High school teaching 3
Active military 3
Government 3

2

5

Workforce

Other
Unemployed, seeking

Percent
Physics 25
Astronomy 4

Graduate study
astronomy or
physics

Percent

Engineeri
Graduate study ngineering 9

other fields

Other science & math 5
Education 2
Other 3

Figure 1. The status of physics bachelor’s recipients one year after
degree for the classes of 2017 and 2018 combined. Two percent of
respondents indicated they had left the United States to pursue em-
ployment or graduate study and are not included in the data. All fig-
ures by the American Institute of Physics, Statistical Research Center.

the workforce or pursue another graduate degree elsewhere.
Physics departments in the US conferred about 900 physics
master’s degrees in 2019.

Survey data for the classes of 2017 and 2018 showed that US
citizens exiting with master’s degrees generally tended to follow
a post-degree path different from that of non-US citizens (figure
2). The majority of those with US citizenship entered the work-
force or remained in positions they held prior to receiving their
degrees. The most common outcome for non-US citizens was
continuing graduate study at another department or institution.

Regardless of citizenship, the majority of those continuing
their graduate studies were enrolled in a physics or astronomy
program at another US institution. The most commonly cited
“other field” of graduate study was engineering.

Similar to the physics bachelors, more than half (57%) of the
employed exiting masters were working in the private sector.
The next-largest employment sector was two- and four-year
colleges and universities (20%). Eight percent of the physics
masters were working as high school teachers, of whom almost
all indicated that they were teaching STEM subjects.
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US citizens Non-US citizens
Figure 2. Status of exiting physics master’s recipients one year after
degree, by citizenship. Data are for the classes of 2016, 2017, and
2018 combined. *Continuing Employment refers to working with the
same employer for more than two years; i.e.,, employment began
more than one year prior to earning the master’s degree. **Graduate
Study—Physics or Astronomy refers to being enrolled at an institution
different from the one where the master’s degree was obtained.

40%
M Graduate study
other field

B Graduate study
physics or astronomy**

30%

20%

10%

0%

Education

Physics or
astronomy

Other natural
science,
technology,
and math

Computer and
information tech

Non-STEM Engineering
Figure 3. The field of employment for new physics master’s recipi-
ents one year after degree. Data are from the classes of 2016, 2017,
and 2018 combined. The figure includes physics masters employed
in the United States, including those who were employed part-time
(7%) and those who were continuing in positions they held while
pursuing their degrees (16%).

Physics masters secured employment in a diverse set of
fields, confirming the notion that physicists have the skills and
training to work in many areas of the economy (figure 3). Al-
most equal proportions of exiting physics masters were em-
ployed in the fields of “physics or astronomy” or “engineer-
ing,” comprising more than half of those in the workforce. Six
percent indicated they were working in a non-STEM field, most
commonly finance. Many (12%) of the new physics masters in
the workforce hoped to return to graduate school in the future.

Physics doctorates

During the 2018-19 academic year, US physics departments
conferred about 1,900 physics PhDs. Although this number
was relatively unchanged from the previous year, the total has
risen 75% since a recent low in 2004. New physics PhD recipi-
ents generally enter a postdoctoral fellowship (postdoc), work

in a potentially permanent position, or accept a non-postdoc-
toral temporary position (figure 4). For most of the past two
decades, the most prevalent employment outcome has been a
postdoc, but this is no longer true. In the physics PhD class of
2018, an almost equal portion of PhDs accepted a potentially
permanent position.

Again, the results for the classes of 2017 and 2018 reflect
differences between US citizens and non-US citizens. A con-
siderably greater proportion of non-US citizens than US citi-
zens accepted postdocs, 51% versus 40%, respectively. The re-
verse was true for potentially permanent positions, with 47% of
the US citizens and 35% of the non-US citizens accepting such
a position.

Of those who accepted a potentially permanent position,
the majority (74%) were employed in the private sector by com-
panies ranging from the smallest startups to the largest corpo-

A NOTE ON POSTDOCS AND MID-CAREER OUTCOMES

career paths.

ernment (6%).’

Postdoctoral fellowships are temporary, mentored research positions that provide new PhDs with an opportunity to improve their
research skills and publish findings. They are typically two-year positions and are frequently renewable. The majority of postdocs
(~75% historically) are in a university setting, with most of the remainder at government labs. Although these positions provide
valuable experience and are almost a prerequisite for PhDs seeking an academic position, they are not a necessary step for many

The data in this article address initial post-degree outcomes. Most people change jobs over the course of their careers—some
many times. A resource from the National Science Foundation using data from its Doctorate Recipients Survey provides information
on the proportion of mid-career physicists working in different employment sectors. In 2013, about half of physics PhDs who had
earned their degree 10-14 years earlier were working in the private sector (51%), with fewer working in academia (43%) or gov-

Reference

(accessed January 2021).

1. National Science Board, “Science, engineering, and health doctorates in the workforce, 1993-2013," www.nsf.gov/nsb/sei/infographic2/#main
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Figure 4. The initial employment of physics PhD recipients over the
years 1980 to 2018. The data include only PhDs who earned their de-
grees from a US university and remained in the United States.
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Figure 5. The field of employment for physics PhD recipients in po-
tentially permanent positions. Data are from the classes of 2017 and
2018 combined.

rations. Those in potentially permanent positions were work-
ing in a variety of fields, with physics, computer software, en-
gineering, and data science accounting for two-thirds of the
employment fields (figure 5).

Less than 10% of the positions held by new PhDs were in
non-postdoctoral temporary positions. These were primarily
in academia (70%) and came with titles of visiting professor,
guest lecturer, or research scientist.

What does the future hold?

While the graduates of 2017 and 2018 entered a strong and
growing economy, the economic realities of today are some-
what different. Recessions in the US are nothing new and typ-
ically occur at least every 10 years or so. Data show that new

degree recipients who enter the workforce during a recession,
regardless of degree field or degree level, encounter a challeng-
ing job market.

Regardless of when the economy recovers, there are some
things we know are true now and will be in the future. Private
sector employers will need to fill positions, government re-
search labs will continue to need staff, and schools and univer-
sities will continue to hire faculty. Physics degree recipients are
adept at learning and problem solving and have strong math-
ematical and analytical skills, making them attractive to a va-
riety of employers even in the midst of a recession.

This article was originally published in the spring 2021 issue of
Radiations, www.sigmapisigma.org/sigmapisigmalradiations.

LEARN MORE ABOUT YOUR FUTURE

WHO'’S HIRING PHYSICS BACHELORS?

www.aip.org/statistics/whos-hiring-physics-bachelors
WHO'’S HIRING PHYSICS PHDS?

skills used.
www.aip.org/statistics/whos-hiring-physics-phds

DATA ON STARTING SALARIES

www.aip.org/statistics/data/employment/salaries
PHD PLUS 10 STUDY

www.aip.org/statistics/phd-plus-10
PHYSICS FACULTY SALARY CALCULATOR

www.aip.org/statistics/salary-calculator

Check out these additional reports and resources produced by the Statistical Research Center of the American Institute of Physics.

A listing, by state, of employers that recently hired physics bachelors to fill science and engineering positions.

A listing, by field, of employers that hired new physics PhDs into potentially permanent positions; includes job titles, salaries, and

A collection of resources providing the starting salary ranges for new physics degree recipients, by sector of employment.

A series of reports exploring the employment of mid-career physics PhDs.

A tool for exploring faculty salaries for physicists by institution type, degree, job title, tenure status, gender, and location.
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'ﬁ‘ PHYSICS DEPARTMENT

UNIVERSITY OF

TEXAS

ARLINGTON

The Department of Physics at the University
of Texas at Arlington provides a diverse and
outstanding academic program ranging from
a Bachelor of Science through a Doctor of
Philosophy. Our faculty engages in rigorous
academic instruction while vigorously pursuing
nationally and internationally recognized
research in nanomaterials, particle physics,
astrophysics and space physics, and nano-bio
physics. Students at the undergraduate and
graduate level are encouraged to participate
with our outstanding faculty in these research
programs.

Phone: 817-272-2266 - Email: physics@uta.edu .
502 Vates Stregt, Box 19059, Arlington, TX 76019 www.uta.edu/physics

v

WAYNE STATE

UNIVERSITY

DEPARTMENT OF PHYSICS AND ASTRONOMY

The Department of Physics and Astronomy is devoted to teaching and research. Our mission is
to educate and train students while advancing the frontiers of knowledge.

Our graduate program offers both masters and Ph.D. degrees. Our professors are teachers and
researchers giving students opportunities to participate in cutting edge research projects in
astrophysics, biophysics, high energy particle physics, nuclear physics, and solid-state physics.

Our research is federally funded by the National Science Foundation, the Department of Energy,
and the National Institutes of Health. We have collaborations across the country with numerous
other universities, National Labs, and international collaborations at CERN in Europe, KEK in
Japan, and with many universities across the world.

Phone: (313) 577-2720 - Email: physics@wayne.edu

666 West Hancock St, Detroit, Ml 48201 CI das.W a_y ne. Ed U/_ﬂh_l/ Si cS



http://www.uta.edu/physics
mailto:physics@uta.edu
http://clas.wayne.edu/physics
mailto:physics@wayne.edu

KATHERINE'S STORY

Physics lessons
for life

o one said it would be easy. In fact,

people kept telling me that getting a

physics degree would be very diffi-

cult. That's why I chose it for my

major. I wanted to prove to them—
and to myself—that I could succeed in my studies.
And I did.

Since graduating with my bachelor’s degree in physics, I have
moved across the United States, completed graduate school,
worked at a national laboratory, and given talks around the
country and the world. Now I'm teaching physics, mathematics,
and so much more to middle and high school students who
make my often challenging work very rewarding. And that’s just
the career-related side. I am not quite sure what my future en-
deavors will be, but I know that whatever is in store for me, Iam
well equipped to handle any challenge, thanks to my education.

Studying physics provides much more than the opportu-
nity to obtain a wide variety of jobs or earn a higher degree. It
allows you to develop tools that will be useful throughout life,
both in your career and otherwise. These tools are not merely
intellectual and academic. Thanks to the late nights spent
working on problem sets and trying to understand concepts
that might one day seem simple, I was taught perseverance,
how to effectively communicate and work with others, and
how to be comfortable with not always knowing the answer.
Going through a rigorous academic program that emphasized
strengthening one’s critical thinking skills gave me the ability
to readily face challenges. It also developed my intellect and
confidence to tackle difficult problems.

Another important—and not-so-obvious—tool that comes
with a degree in physics is the ability to manage transitions well.
Even though the future often felt very uncertain for me as I began
looking into graduate schools and, later, jobs, studying physics
helped prepare me for many of the major and minor life changes
that followed. Although I knew that I was not at the top of my
class and would most likely not be producing groundbreaking
research in my field, I had the confidence to believe that I could
succeed at anything I wanted to pursue. That meant being able
to handle the stress of graduate school on my own, admitting
when I could not handle it, and asking for help when I needed
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it. It also meant embracing the uncertainty I felt

after completing my PhD as I transitioned into a
research position. Additionally, it helped ease my mind when, al-
most three years into that job, I decided that a long-term career
in academia or research was not for me. The time I had between
research and a new teaching job gave me room to reflect and
mentally prepare myself for what I knew would probably be the
biggest transition I had yet to make.

Teaching physics and mathematics has been a joy. It is stress-
ful and difficult at times, but the challenges are different from
those I encountered as a researcher. Yet, I was more than pre-
pared. Being solid in my content, which is more than many other
high school physics and math teachers can say,' has meant that
I can focus more time and energy on developing other skills that
are useful to managing a classroom, building curricula, and mo-
tivating and engaging students. While I still struggle with the
occasional onset of imposter syndrome—even the best of us
do—I have been well equipped with the tools necessary to suc-
ceed. I owe many of my successes, as well as my desire and will-
ingness to try different things, to my education and training as
a physicist. I hope that you, too, are able to recognize the many
wonderful opportunities that being a physicist gives you.

NOTES

Less than half of high school physics teachers in the United States
have a major or minor in physics or physics education, according to
the most recent analysis. For details, see S. White and J. Tyler, “Who
teaches high school physics?” AIP Statistical Research Center, De-
cember 2014, www.aip.org/sites/default/files/statistics/highschool
/hs-whoteaches-13.pdf.

This article was originally published in the spring 2019 issue of The
SPS Observer, www.spsnational.org/the-sps-observer.
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INDIANA UNIVERSITY

BLOCINGTON

GRADUATE PROGRAM IN PHYSICS

We offer students advanced degrees in
physics that are earned by conducting
world-leading research with our acclaimed
association of research professors in a
variety of subfields—from traditional areas of
physics to the most important interdisciplinary
subjects. Students are trained with a diverse
curriculum over a broad range of disciplines
including exciting courses on the frontiers

of physics. While our research requires
inquiry into vast and challenging problems,
our department is interactive, friendly, and
personal. We put student success at the
highest priority.

physics.indiana.edu/graduate

Phone: (812) 855-1247 - Email: gradphys@indiana.edu
727 E. Third St. Swain Hall West, Room 152, Indiana University, Bloomington, IN 47405

WESTERN
MICHIGAN
UNIVERSITY

MASTERS OR PH.D. IN PHYSICS

You'll have a lot going for you as a graduate
student at WMU. Our faculty are engaged in
forefront research in nuclear physics, atomic
and molecular, condensed matter, astronomy/
astrophysics, and physics education. Here on
campus, we operate our very own tandem Van
de Graaff particle accelerator! With almost
4000 graduate students university-wide, we're
large enough to offer top-notch faculty and
facilities, but not so large that we lose sight

of students as individuals. Perhaps best of all,
you'll find that Kalamazoo is a friendly and
affordable place to live.

wmich.edu/physics

Phone: (269)367-4940 - Email: physics-department@wmich.edu
WMU Department of Physics, 1903 W. Michigan Ave., Kalamazoo, M 49008-5252

radSchoolShop
AlP Americ';rasi:tse:itbdte of Physic

GRADUATING SOON?

Find your future at GradSchoolShopper.com
the most comprehensive directory of grad

programs in the physical sciences.

Browse by sub-field

Sort programs by acceptance rate &
application deadline

Get direct access to program faculty &
research areas, and more!

[=]

Visit GradSchoolShopper.com L]

to get started!
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Department of Medical Physics
UNTVERSTY OF WHCOMEM
FCHOOL OF METHCTHE AND FLIBLIC HEALTH

MEDICAL PHYSICS GRADUATE PROGRAM

The University of Wisconsin Medical Physics
Graduate Program is the largest medical physics
doctoral program in the US, and offers a broad range
of training opportunities. Research specialties include
3-D radiation dosimetry; biomagnetism; diagnostic
x-ray imaging; elastography; image-guided therapy;
magnetic resonance imaging (MRI); nuclear medicine
and PET imaging; optical imaging; radiation therapy
physics and tomotherapy; and medical ultrasound.

The Department of Medical Physics provides
excellent student support services and financial aid
for graduate students in the form of fellowships,
research and teaching assistantships, and
traineeships. These positions cover tuition, living
expenses and health insurance.

medphysics.wisc.edu

Phone: 608-265-6504 - Email: carol.aspinwall@wisc.edu
111 Highland Ave, Rm 1005, Madison, W1 53705-2275
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Apply for SPS Apply by November 15"

to be considered for the

Fa I I Awa rds !/ following awards:

Future Faces of Physics Award

ﬁ Made to SPS chapters to support projects designed to
e promote physics across cultures, as well as promote
the recruitment and retention of people from groups
N historically underrepresented in physics.

Marsh W. White Award

Made to SPS chapters to support projects designed to promote
interest in physics among students and the general public.

SPS Chapter Research Award ° D)

Provides calendar year grants to support local chapter % o
activities that are deemed imaginative and likely to °
contribute to the strengthening of the SPS program.

O O Sigma Pi Sigma Chapter Project Award

Awarded to Sigma Pi Sigma chapters for funding of chapter
inductions and events that aim to engage alumni or expand
the recognition of Sigma Pi Sigma within the campus and
surrounding community.

Visit our website to see past awarded chapters’ projects and apply today!
www.spsnational.org/awards

z S I P SPS National Office ® Email: SPS-Programs@aip.org ® Tel: 301.209.3007
American Institute Find us @SPSNational: 0@ @ @

of Physics
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September 2021 ¢ volume 74, number 9 stitute of Physics

The Amazon's carbon
tipping point

Toward cheaper
energy storage

New trends in
science outreach
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OF MOMENTUM
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SAVE THE DATE
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October 6-8, 2022
Washington, D.C.
sigmapisigma.org/congress/2022
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Graduate Programs

in Physics

at the University of Wisconsin-Madison

With 160 highly-ranked programs and annual research
expenditures of more than $1.3 billion (8t in the nation), it
is easy to see why over 9,000 graduate students call
UW-Madison home.

In the Department of Physics at UW-Madison, our faculty
and students conduct cutting-edge research in all areas of
physics. From 1899, when we awarded our first PhD in
Physics, to 2020, when we graduated the nation’s first MS
in quantum computing class, UW-Madison has continued
to have a strong tradition of graduate study in physics.

PHD IN PHYSICS

Explore any area of Physics research

5 years guaranteed support

Conduct research in Madison, at CERN in
Geneva, Switzerland or at the IceCube
station at the South Pole

Top 20 program in the U.S.
(in US News rankings)

5 @ © &

physics.wisc.edu/graduate

MS IN PHYSICS -
QUANTUM COMPUTING

One-year accelerated degree program

Explore quantum theory, quantum
gates, measurements, algorithms, error
correction and decoherence

Combination in-person classroom
and lab instruction

First program of its kind in the U.S.


mailto:physgrad@physics.wisc.edu
http://physics.wisc.edu/graduate
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