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The Goal of Physics

 The goal of physics is to understand how 
everything in the universe works

 ….

The Laser Interferometer 

Gravitational-Wave 

Observatory

We’re not finished yet!  



Physics Contributions to Society

 Physics has advanced enormously in the past 100 
years

 Relativity

 Quantum Mechanics

 Nuclear

 High energy

 Astrophysics

 Physicists have also helped develop a lot of useful 
technology

 Radar, GPS, transistors, the Internet, AI....

Robert Fischel – MA Physics

- Medical Device Inventor



Why study physics? 

 Gives a broad scientific background

 Provides understanding of the foundations of 
science, engineering, and much of modern 
technology

 Teaches how to think and solve problems

 Physicists analyze new physical situations based on 
fundamental concepts, laws of physics, and 
mathematics

 They use experiments in the real world to decide 
whether a theory is correct

 Valuable to society

 Often the first step to creating a new product or 
fixing an old problem



What do 

students do with 

a BS in Physics?



What do 

students do with 

a BS in Physics?



What do 

students do with 

a BS in Physics?

https://www.aip.org/statistics



Who hires 

students with a 

BS in Physics?

https://www.aip.org/statistics/whos-hiring-physics-bachelors



What can you do 

with a BS in 

Physics?



What can you do 

with a BS in 

Physics?

Naval Surface 

Warfare Center

US Nuclear 

Regulatory 

Commission

Northrop 

Grumman

US Patent & 

Trademark 

Office

Johns Hopkins 

Applied Physics 

Lab



Unusual (?) Paths

Aaron B. (UMD alum) - double majored in math and 

graduate summa cum laude

- Decided not to go to graduate school to pursue 

his interest in cosmology

- Worked as an engineer at Johns Hopkins Applied 
Physics Lab

- Managed team of people with MS and PhD 

degrees

- Had good communication skills

- Got interested in game theory
- Got a PhD in economics

- Spent some time in academia

- Is now a senior economist at Amazon



Why Study Physics at UMD?

 Large department with relatively small class size

 ~320 majors

 ~65 faculty (tenured/tenure-track)

 Additional adjunct faculty from NIST and other 

Government agencies

 Separate introductory classes for physics majors

 Relatively small class sizes

 Very strong department

 14th among all universities, 5th among public 

research universities (US News & World Report)

 We attract very talented students to our program

 We strongly encourage students to get involved in 
research with our faculty.



Physics Major Options at UMD

 The Physics Major (traditional program)

 Applied Physics Specialization

 Biophysics Specialization

 Physics Education Specialization





Physics/Math AP Credit

Calc AB  4 or 5 → MATH140

Calc BC  4 or 5 → MATH141

PHYS C Mechanics  4 or 5 → PHYS171 

We encourage students to accept the AP 
credit and move on for the AP scores 
above.

PHYS C E&M  5 → PHYS272

We will accept a 5 on this exam for physics 
majors but encourage them to take 
PHYS272 and lose the AP credit.



Get Involved in Research at UMD

 AI and Physical Sciences

 Astro metrology

 Atomic, molecular & 

optical (6th)

 Biophysics

 Condensed matter (11th) 

 Cosmic rays

 Elementary particles 

(13th) 

 Gravity theory

 High energy

 Nonlinear dynamics

 Nuclear 

 Particle astrophysics

 Physics education

 Plasma 

 Quantum (6th) 

 Quarks, hadrons, and 

nuclei

It's an opporunity!



Undergraduate Research at UMD



Goldwater Scholars

Deven Bowman - 2023

Yash Anand and Malcolm Maas - 2024

STEM students need 

significant research 

experience to compete 

for national scholarships 

like the Goldwater.



Goldwater Scholars

Patrick Kim – 2022

Ela Rockafellow - 2021

Scott Moroch - 2020



Goldwater Scholars

2019

John Martyn, Nick Poniatowski, Mark Zick

Colleges may nominate up to five 

candidates for the Goldwater Scholarship. 

UMD students, especially physics majors, 

are often strong candidates.



A student who took full advantage of UMD 

Physics Resources



Other Campus Resources: Makerspaces 



Vortex – Physics 
Makerspace 



Vortex – Physics 
Makerspace 



Admission to UG Physics at UMD

 The physics major at UMD is not a limited 
enrollment program.

 If a student is admitted to UMD, they can major in 
physics.

 If a student is deciding between engineering and 
physics, they should apply for admission to 
engineering.

 The engineering majors at UMD are limited 
enrollment programs.

 Engineering majors can take the physics major 
introductory sequence.



Admission to UG Physics at UMD

https://admissions.umd.edu/apply/freshman-applicants



Studying Physics at Smaller Schools

 Juniata

 Small Faculty

 Worked for Bill Phillips

 REU Programs

 NIST SURF

 Other Government labs



Studying Physics at Smaller Schools

Small liberal arts schools with 
small faculties, like Juniata, 

may have fewer opportunities 

for undergraduate research. 
Students can pursue research 

opportunities through NSF REU 
Programs, NIST SURF 

Programs, contacting faculty 

at their local research 
university, etc.

It worked for Bill 
Phillips (Nobel price 

in physics, 1997)



Questions? Comments?

Tom Gleason

tgleason@umd.edu

Thanks!

mailto:tgleason@umd.edu


















John S. Toll - The 

Department Builder 
(1950s-60s)
Became chair at age 29 (1953)

Recruited dozens of top scientists from 
around the world

Created collaborative culture - daily 
afternoon tea tradition

Vision: "An outstanding research 
professor is not just twice as valuable 
as an average college teacher; he or 
she is often 20 to 40 times more 
valuable."

Legacy: Physics building named in his 
honor (2001)



Pioneering 
Discoveries 

(1960s-1980s)

Three Revolutionary Contributors

Joseph Weber

Oscar Greenberg 

Charles Misner 



Joseph Weber 

(1919 – 2000)

Innovation: Built first gravitational 
wave detectors (Weber bars) in 
1960s

Controversy: Claimed detection in 
1969 - not reproduced by others

Vindication: "If Weber were alive 
today, he would share the Nobel 
Prize" - UMD colleague Ho Jung Paik

Legacy: One of his detectors now 
displayed at LIGO facility in 
Hanford, Washington

Impact: Opened field that led to 
2015 LIGO discoveries



Oscar W. Greenberg 

(1932 – present)

Breakthrough: Introduced "color 

charge" concept for quarks (1964)

Problem Solved: Resolved spin-statistics 

paradox in quark theory

Recognition: Robert Oppenheimer's 

reaction: "Greenberg, it's beautiful!"

Impact: Color charge became 

fundamental to Standard Model

Legacy: Enabled theory of strong 

nuclear force (QCD)



Charles 
Misner (1932 

– 2023)
Classic Text: Co-authored 
"Gravitation" (1973) with John A. 
Wheeler & Kip Thorne

Mathematical Innovation: 
Developed ADM formalism (Einstein 
Medal 2015)

Mentorship: Advised 23 doctoral 
students, many now leading 
physicists

One student: Richard Isaacson → 

NSF program officer → supported 
LIGO funding

Enduring Impact: "Gravitation" still 

used worldwide today



Modern 
Excellence in 

Physics

Continuing the Legacy of 
Innovation

S. James Gates Jr. - 
Supersymmetry Trailblazer

Ellen Williams - 
Nanotechnology Leader

Expanding excellence 
across new frontiers



S. James 
Gates, Jr. (1950 
– present)

Historic First: First African-American 
theoretical physicist in National 
Academy of Sciences (2013)

Academic Pioneer: First MIT Ph.D. in 
supersymmetry (1977)

Foundational Work: Co-authored first 
comprehensive supersymmetry 
textbook (1984)

National Service: President Obama's 
science council, National Medal of 
Science

UMD Return: Now John S. Toll Professor 
of Physics (2022)



Ellen Williams 
(1953 – present)
Trailblazer: One of first female full 

professors in UMD physics

Institution Builder: Founded Materials 

Research Science & Engineering Center 

(1996)

National Impact: ARPA-E Director (2014-

2017), advancing clean energy

Research Excellence: Pioneered scanning 

tunneling microscopy at atomic level

Recognition: National Academy of 

Sciences, Royal Society of London



Current Highlights in Physics at 
UMD 

 Joint Quantum Institute (collaboration 
with NIST)

 Biophysics

 Particle Astrophysics

 Nuclear Physics Theory

 Black Holes

 Atomic, Molecular, and Optical Physics 
(AMO)



Current Highlights in Physics at 
UMD 

 Condensed Matter Physics

 Quantum Materials Center, 
Superconductivity

 Light Interferometer Gravitational-Wave 

Observatory (LIGO)

 Quantum Steampunk, Thermodynamics

 High Energy Physics

 Elementary Particle Theory



One of the 

Largest Physics 
Departments in 

the US

• 65 Tenure/Tenure Track 
Faculty

• 49 Adjunct Faculty

• (Staff Scientist from NIST, 
NIH, NASA, and other 
National labs.)

• Over 30 Areas of Physics 
Research
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