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OUTSTANDING 
SERVICE AWARDS

ΣΠΣ

OUTSTANDING 
SERVICE AWARD

SPS

SPS recognizes faculty and students who exemplify an attitude of 
service to the discipline of physics and astronomy through actions 
at the local, national, or international level.

Do you know an SPS or Sigma Pi Sigma member that has 
had a positive impact on an SPS chapter, 
a department, or the broader community?

Nominate a member today!

students.aip.org/sps-outstanding-service-award

Applications are accepted on a rolling basis.

ΣΠΣ is looking to award individuals who have 
performed meritorious service to the field of physics and 

astronomy, to Sigma Pi Sigma, or to your department. 

Awards can be bestowed by individual or groups of chapters.

Nominate someone today! 

Recipients receive national recognition and a certificate.

students.aip.org/sigma-pi-sigma-outstanding-service-award
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Ben Lee studies artificial intelligence and new ways to search digital 
collections held by museums, libraries, and archives. Photo by 
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C hief among my goals as 
SPS Associate Zone Coun-
cilor for Zone 13, located 

geographically in the great state of 
Texas, is to establish clear and du-
rable lines of communication and 
cooperation between the zone’s 
SPS chapters. I also aim to promote 
the sharing of information, ideas, 
philosophies, and operational plans 
among SPS chapters in all zones.

As an extension of that objective, I 
hope to expand student engagement 
not only with SPS itself but also with 
Member Societies and Affiliates of 
the American Institute of Physics, 
home to SPS and Sigma Pi Sigma. 
Organizations such as the American 
Astronomical Society and the American Geophysical Union are among those that offer 
significant professional opportunities for students. As a benefit of their SPS membership, 
students receive complimentary membership in two physical science societies. I strongly 
encourage my colleagues, and all students reading this, to actively participate in both 
SPS and their selected societies.

My secondary objective is to promote and reignite the spirit of cooperation between 
SPS and the International Association of Physics Students (IAPS). SPS has historically 
been active in IAPS; however, during the COVID-19 pandemic, that collaboration fell 
by the wayside. I have been working for the past year with the SPS office and the 
IAPS Executive Committee to reestablish and revolutionize that cooperation for the 
present-day student landscape. This would provide opportunities for SPS members to 
step up their global engagement and interact with like-minded physics students from 
around the world. 

Radiations Letter from an SPS Student Leader

By John-Ryan C. Lawrence, SPS Associate Zone Councilor for Zone 13 and 
SPS Chapter Vice President, Texas A&M University-Kingsville

Get Support for Inductions and Chapter Activities
Sigma Pi Sigma Chapter Project Awards of up to $600 are awarded to chapters to support 
inductions or other engaging activities that include alums or promote Sigma Pi Sigma on campus 
or to the public. Learn more at students.aip.org/chapter-project-award.

Radiations (ISSN 2160-1119) is the official 
publication of Sigma Pi Sigma, the physics 

and astronomy honor society, published 
twice per year by the American Institute 
of Physics, One Physics Ellipse, College 

Park, MD 20740-3841. Printed in the USA. 
POSTMASTER: Send address changes to 

Radiations Magazine, Sigma Pi Sigma,  
1 Physics Ellipse, College Park, MD 20740-

3841. 
 

Sigma Pi Sigma is an organization of 
the American Institute of Physics. It was 
founded at Davidson College, Davidson, 

NC, December 11, 1921. Member, Association 
of College Honor Societies. Contact us at 

sigmapisigma@aip.org;
telephone: (301) 209-3007; fax: (301) 209-

3082. 
 

Copyright © 2025, American Institute of 
Physics. Title registered in the US Patent 

Office.  
All rights reserved.
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STUDENT LEADERSHIP

Drives Change

John-Ryan C. Lawrence
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In addition to being an associate zone councilor, I also serve as a student 
ambassador for the American Physical Society, where I work to actively promote the 
study of physics, and STEM in general, to both my academic colleagues and the 
greater community. I have taken on other student leadership roles as well, such as my 
university’s Criminal Justice Club President.

My diverse career interests—engineering and criminal justice—represent a subtle 
rebellion against mainstream academia, which encourages its members, particularly 
students, to silo themselves into a single topic for their entire careers. I have found 
that working in both fields simultaneously allows me not only to exercise my academic 
freedom but also to approach challenges, such as those related to public safety, as 
both an engineer and an end user. Students have the youthful vigor necessary to 
operate across boundaries and beyond the walls of siloed fields.

A major issue I have been advocating to resolve relates to what I believe is a 
fundamental incompatibility between the traditional models of academic career 
progression and actual career progression in my two areas of study. Both are highly 
practice-centric fields. The traditional progression of bachelor’s degree to master’s 
degree to PhD to faculty appointment, while the gold standard for many natural 
sciences and social sciences, falls short when applied to the engineering and criminal 
justice spheres. The current system produces professors who have little to no industry 
or field experience, yet are responsible for training the next generation of practitioners 
in the field.

To address this issue at home, I have leveraged my position in student government 
to advocate for my institution to hire faculty who have real-world industry experience. 
The majority of students in engineering and criminal justice will enter the workforce 
upon graduation, and it is incumbent upon schools to tailor their curriculum and 
instruction toward the needs of these students by hiring faculty who hold academic 
qualifications and also relevant professional and industry experience.

Students are perpetually the demographic that stands to make the greatest 
impact on the academic fields and industries they are preparing to join. We have our 
entire careers ahead of us, and we are in the unique position of having one foot in 
and one foot out of our respective industries. From this perspective, we can identify 
dysfunction in systems and industries that might be dismissed by those already 
embedded in the field and take initiative to effect real change in our organizations, 
institutions, and industries. 

Over my tenure in student leadership, I have come to realize that nearly any 
challenge I face is almost certainly one a previous student leader faced during their 
tenure. So I readily encourage student organizations, including SPS, to maintain 
effective lines of communication with alumni, especially former officers. My message 
to alumni is this: The best way to support your SPS chapter may come after you 
walk the stage at graduation. The long-term health of a chapter is tied to its ability 
to maintain institutional memory. Alumni engagement is critical to sparking and 
sustaining leadership in every new generation of students that passes through an 
SPS chapter. 

ABOUT AIP
As a 501(c)(3) non-profit, AIP  is a 
federation that advances the success of 
our Member Societies and an institute 
that engages in research and analysis to 
empower positive change in the physical 
sciences. The mission of AIP (American 
Institute of Physics) is to advance, 
promote, and serve the physical sciences 
for the benefit of humanity.

Member Societies
Acoustical Society of America
American Association of Physicists  
in Medicine
American Association of Physics Teachers
American Astronomical Society
ACA: The Structural Science Society
American Meteorological Society
American Physical Society
AVS: Science and Technology of Materials,  
Interfaces, and Processing
Optica
The Society of Rheology

Other Member Organizations
Sigma Pi Sigma
Society of Physics Students

Be a Resource for SPS Chapters
Join the SPS and Sigma Pi Sigma Alumni Engagement Program—a database 
of participants willing to be speakers, panelists, tour guides, and mentors for 
SPS chapters. Visit students.aip.org/alumni/become-a-mentor. 

Connect with Sigma Pi Sigma

LinkedIn 
linkedin.com/groups/142619

Instagram 
instagram.com/spsnational

foundation.aip.org
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By Lindsay Milliken, Associate Director of Public Policy Research and Analysis, American Institute of Physics

Get Engaged 
in Science 
Policy.
Here’s How
to Start.

Society Notes

T he Trump administration’s actions over the course 
of this year have sent shock waves through science 
agencies and the research community in the United 

States. Federal science funding is being withheld, international 
students’ visas are in jeopardy, and universities are under 
increasing pressure to comply with government demands. While 
Congressional majority leaders have appeared reluctant to 
push back against the White House, recent budget negotiations 
in the House and Senate show there is interest in mitigating 
potential harms.

Science advocacy has an important role to play in 
encouraging lawmakers to protect science programs. But 
particularly for those with little experience in policy, it is difficult 
to know where to start. Luckily, there are many resources and 
organizations that are well positioned to help empower scientists 
interested in getting involved. Universities and major scientific 
societies have public affairs offices that advocate on behalf 
of their communities, and these offices can better target their 
efforts if they know how federal actions are affecting individuals. 
You can also reach out to lawmakers on your own. Whether you 
are participating in a grassroots campaign or approaching your 
lawmaker directly, there are a few simple steps to jumpstarting 
engagement with congressional staff.

1.	 Know the Details
To be an effective advocate and 
resource for lawmakers’ staff, 
you must understand the policy 
landscape of your issue. You 
are well positioned to make an 
impact when you can answer the 
following questions.

•	 Which government agencies 
fund your research? Which 
agencies enact policies that 
impact your field?

•	 Which members of the US Con-
gress represent your institution 
and place of residence in the Senate and House? (Not sure? 
Check out congress.gov/members/find-your-member 
to find out.) What are your members’ priorities? Have they 
spoken on record about the issue?

•	 What are the most recent news stories about your issue? 
How they are relevant to your members' districts or states?

 

Lindsay Milliken.



Scientists active in policy often use their membership in 
professional associations such as the American Association for 
the Advancement of Science (AAAS), the American Physical 
Society (APS), the American Astronomical Society (AAS), and 
the Institute of Electrical and Electronics Engineers (IEEE) to 
track the latest developments in Congress. These organizations’ 
public affairs and government relations websites will often 
have information about their activities, advocacy priorities, 
and information about how to get involved. In many cases, 
they can also guide and coordinate grassroots actions such as 
by leading letter-writing campaigns, advising on how to craft 
an effective message, and organizing visits to the offices of 
members of Congress. Other rich sources of information include 
science policy news outlets like FYI from AIP, ScienceInsider 
from Science magazine, and Nature, and community-building 
organizations like the National Science Policy Network (NSPN). 
Lastly, along with local and national news outlets, members’ 
websites and the congressional science committees also 
provide a lot of information about current legislative priorities.

2.	Kickstart Connection
Don’t be afraid to simply reach out to your local members’ of-
fices to request a meeting to discuss your issue. Keep in mind 
that staffers are busy and must juggle portfolios of many policy 
issues which often do not overlap. They also receive dozens of 
emails every day from constituents asking for their help or at-
tention. For this reason, it is best to be direct, polite, and concise 
in your emails, and don't be afraid to email a staffer a second 
time if they have not responded. In your meeting, include de-
tails on the practical impact of your research and how it ben-
efits the local community. Use personal stories and a few key 
data points to quickly establish context for your issue to the 
staffers. In selling the importance of your research, never sug-
gest that someone else’s research should be deprioritized.

3.	Keep It Going
You should position yourself as a key resource on your issue and 
aim to make it as easy as possible for the staffer to understand 
its importance. Promptly follow up your meeting with helpful 
resources, such as relevant reports, news articles, and easily 
understandable data. Find reasons to keep in touch roughly ev-
ery month. Send the staffer new research findings, upcoming 
events, or relevant news articles and identify any opportunities 
for them to get more involved in supporting your issue. 

With these three simple steps, you can start building productive 
relationships with lawmakers’ staff and elevate the importance of 
the physical sciences in the US. 

Stay Up-to-Date on Science Policy

Society Notes

MEET RON 
KUMON,
the Newly Elected 

President of the Society of 
Physics Students

P lease join us in 
welcoming the new SPS 
president, Ron Kumon! 

Kumon is an associate professor 
of physics at Kettering University 
in Michigan, where he’s been the 
SPS and Sigma Pi Sigma advisor 
for the past 14 years. During that 
time, his chapter has received 14 
Outstanding Chapter Awards, 
ten Distinguished Chapter 
Awards, two Chapter Research 
Awards, and a Blake Lilly Award. Kumon previously served 
for six years as the zone councilor for Zone 7, during which 
he facilitated many zone meetings, started a zone website, 
established a student zone council, and chaired the SPS 
Council Governance Committee. 

As president, Kumon plans to study how to further 
improve the value that SPS provides to its members, build 
connections with SPS alumni and encourage local chapters 
to do the same, and advocate for the future of the fields. “We 
all need to work collectively to advocate for strong support 
for physics and astronomy programs so that students can 
continue to achieve their graduate school and career goals,” 
he says. 

Kumon received his BS in physics and mathematics 
from Michigan State University and a PhD in physics from 
The University of Texas at Austin. His research interests 
are broadly themed around biomedical ultrasound, optical 
microscopy, and nondestructive evaluation of materials. He 
listens to jazz in his spare time and is a licensed amateur 
radio operator. 

•	 FYI, aip.org/fyi
•	 ScienceInsider, science.org/news/scienceinsider 
•	 Nature, nature.com 
•	 National Science Policy Network, scipolnetwork.org
•	 Congressional Science Committees,

aip.org/fyi/congress-fills-out-leadership-of-science-committee

•	 APS Science Policy and Advocacy, aps.org/initiatives/advocate-
amplify/policy

•	 AAS Policy Blog, aas.org/advocacy/policy-blog

Ron Kumon.
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What is your favorite memory from your SPS and Sigma Pi Sigma days? Radiations asked, and you 
answered. Take a walk down memory lane as you read these reflections, and share your own with us 
at sigmapisigma@aip.org. Some responses have been lightly edited for length and clarity.

SPS & Sigma Pi Sigma Memories:
Your Favorite Moments

Compiled by Rianna Ehrenreich, SPS and Sigma Pi Sigma Programs Engagement Associate

"My favorite memories are of an 
outreach program we ran yearly 
around Halloween called Spooky 

Science Day. We would dress 
up in costumes and do physics 

demos for kids in the community 
(and give out candy, of course)."

 - Aidan Bachmann, inducted at 
the University of Rochester in 

2023

"We went to Denver for the 2019 APS meetings. The 
plenary talks were amazing, and going out to restaurants 
with the SPS club was so fun. But the best was attending 

a talk on the mass of the neutrino given by my oldest 
daughter, Sereres Johnston, who was doing postdoc 
work at Argonne National Laboratory at the time. Not 

many undergrad physics students have a PhD daughter 
trailblazing for them. Later, in 2022, I received my BS in 

physics alongside my youngest daughter, Lisa Johnston, 
who was graduating with degrees in physics and math. 

We are a family who loves SPS and AIP for sure!"

 - Dana Johnston, inducted at
Andrews University in 2016

Member Notes

"My favorite memory has to be 
putting on planetarium shows for 
the community during the total 

solar eclipse we had here in Ohio. 
We had four sold-out shows, each 

seating around 150! People of 
all ages and backgrounds came 
together and were united by an 
interest in physics. Being part of 

the planning and execution of that 
event will forever hold a big place 

in my heart."

- Ashley Zelina, inducted at Kent 
State University in 2024

"Mine is playing Risk at Brookhaven National Laboratory."

 - Dan Shirkey, inducted at Clarkson University in 1978

"Mine is helping organize our chapter’s annual 
Sigma Pi Sigma Undergraduate Research 

Symposium. Attendance was great, and there were 
great talks and posters."

- Anran Zhao, inducted at the
University of Virginia in 2024 
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Your Dollars at Work

T he SPS Internship Program start-
ed in 1999 with a single intern. 
Over the years, the number of in-

terns—and the variety of positions offered—
has steadily grown. SPS now brings around 
15 undergraduate interns to Washington, 
DC, every summer, with placements in sci-
ence outreach, history, policy, writing, and 
research at various organizations, labs, and 
agencies. SPS administers the program, 
hosts joint orientation and concluding ses-
sions, and holds many professional devel-
opment and community-building activities 
throughout the season.

In addition to placing interns with 
returning hosts—the American Institute of 
Physics (AIP, home to Sigma Pi Sigma), the 
American Association of Physics Teachers, 
the American Physical Society, the National 
Institute of Standards and Technology 
(NIST), and the Space Telescope Science 
Institute—this summer’s program included 
internship positions with five new hosts!

American Astronomical 
Society 
Position: TEAM-UP Together Intern 

The American Astronomical Society 
(AAS) is an international organization 
of professional astronomers, astronomy 
educators, and amateur astronomers. AAS 
is a key partner in TEAM-UP Together, an 
initiative by several professional societies 
(including SPS) to drive systemic change 
in the physical sciences community and 
improve graduation outcomes, including 
among African American students. This 
summer an SPS intern worked to ensure 
that undergraduate students, especially 
those in the target group of the TEAM-UP 
Together program, are aware of and can 
benefit from TEAM-UP Together resources.

Lawrence Livermore 
National Laboratory
Position: AI Laboratory Guide for Physics 
with Smartphones Intern

Over the past five years, Lawrence Liver-
more National Laboratory (LLNL) in Cali-
fornia has developed a curriculum that 
leverages smartphone technology for 
physics education in high school and col-
lege labs. The next phase of this initiative 
aims to integrate recent advances in arti-
ficial intelligence (AI) with mobile sensor 
technology. This summer an SPS intern 
worked remotely from Washington, DC, 
(and a few days from Livermore, Califor-
nia!) to create a platform that guides stu-
dents through an array of experiments 
while providing real-time feedback and 
enhancing critical thinking.

National Science Board
Position: AIP Mather Public Policy Intern

The National Science Board (NSB) is the 
governing body of the US National Science 
Foundation and serves as an advisor to 
Congress and the president. This summer 
an AIP Mather Policy intern contributed to 
the day-to-day policy work at NSB, as well 
as longer-term, policy-focused projects. 
The intern also supported NSB meetings, 
attended policy events on Capitol Hill, and 
gained experience in broad, federal-level 
science and technology policy.

United States Department 
of Defense 
Position: Office of Cost Assessment and 
Program Evaluation (CAPE) Intern

CAPE, the Office of Cost Assessment 
and Program Evaluation, is charged with 
providing senior leaders in the Department 

SPS Summer Internship 
Adds New Host Sites in 2025

by Mikayla Cleaver, SPS Programs Coordinator

SPS summer intern Kavin Siaw at the 
United States Geological Survey. Photo 
by Siaw.

of Defense (DOD) with independent, 
unbiased, and fact-based decision 
support. This summer an SPS CAPE intern 
worked at the Pentagon, supporting the 
DOD's Space and Intelligence (SPIN) 
Division by analyzing program and budget 
data. The intern gathered and analyzed 
data from open sources and government-
owned data sets related to topics of 
strategic interest, such as the balance 
of commercial and government space 
assets and the lifecycle costs and utility of 
different systems.

United States Geological 
Survey
Position: Research Intern

The United States Geological Survey 
(USGS) is a federal science agency 
that collects and analyzes earth, 
water, biological, and mapping data. 
This summer an SPS intern joined a 
research team developing and applying 
petrographic thermal indices. Measuring 
the fluorescence color of sedimentary 
organic matter can be a proxy for thermal 
maturity, which is helpful for predicting 
the locations of hydrocarbon resource 
volumes and petroleum system properties 
and for calibrating burial history models. 
The intern assisted in microscope data 
collection, data analysis, and interpretation 
in the context of developing this new 
standard test method. 

Interested in Learning More? 
Visit the YouTube channel @PhysicsStudentsAIP to see the 2025 Summer interns give their final presentations or check out 
their online journals at students.aip.org/internships. 
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Your Dollars at Work

2025 Individual Award and 
Scholarship Recipients

SPS Award for 
Outstanding 
Undergraduate 
Research
These awards are made to indi-
viduals for outstanding research 
conducted as an undergraduate. 
Winners are awarded $2,000 to 
present their research at an AIP 
Member Society meeting and 
receive $500 for themselves and 
$500 for their SPS chapter. Learn 
more at students.aip.org/sps-
award-for-outstanding-under-
graduate-research.

Katarina Matic
University of San Diego

Rohit Raj
Juniata College 

Apply for SPS Chapter 
Awards!
Applications are due Nov. 17.

Future Faces of Physics Awards 
of up to $600 support projects that 
promote physics and astronomy 
across cultures.

Marsh W. White Awards of up 
to $600 support projects that 
promote interest in physics and 
astronomy.

SPS Chapter Research Awards 
of up to $2,000 support imaginative 
chapter research activities likely to 
strengthen the chapter.

Sigma Pi Sigma Chapter Awards 
of up to $600 support local or 
regional chapter inductions and 
events that build community or 
promote awareness of the society.

students.aip.org/awards

Scholarships
Scholarships of $2,500 to $6,000 are given by SPS and Sigma Pi Sigma each year to indi-
viduals showing excellence in academics, SPS participation, and additional criteria. Learn 
more about the scholarships and recipients at students.aip.org/awards. 

SPS Jocelyn Bell 
Burnell Outstanding 
Leadership 
Scholarship
Abra Geiger
Cornell University

SPS Leadership 
Scholarships
Peter Bendel
University of Wisconsin 
- River Falls

Edward Berman
Northeastern University

August Childress
University of Central 
Arkansas

Samantha Kelchen
Coe College

Gyeongmin Kim
Carnegie Mellon 
University

Catherine Prabish
Rhodes College

Sigma Pi Sigma 
Leadership 
Scholarship
Ruth Willet
Pennsylvania State 
University

AWIS Kirsten R. 
Lorentzen Award
Sponsored by the 
Association for Women in 
Science

Valentina Villalobos
University of North 
Florida

Aysen Tunca 
Memorial 
Scholarship
Katherine Hazelwood
Rhodes College

Herbert Levy 
Memorial 
Scholarship
Sanket Jadhav
California Lutheran 
University

Anneke Van 
Regenmorter
University of Utah

LLNL-AIP Leadership 
Scholarships 
Sponsored by Lawrence 
Livermore National 
Laboratory

Larom Segev
Harvard University

Luke Xia
University of California, 
Irvine 

Peggy Dixon Two-
Year Scholarship
Olivia Tamer
Green River College

SPS Future Teacher 
Scholarship
Rosie Durland
Utah Valley University

SPS and AAPT 
Mary Beth 
Monroe Memorial 
Scholarship
Larra Fouch
East Tennessee State 
University

SPS-Google 
Scholarships
Sponsored by Google

Joseph Fogt
Hope College

Levi Hancock
Brigham Young 
University

John Hargy
Southern Adventist 
University

Jahzeel Martinez
Drexel University

Sunny Rasmussen
University of Utah

The Society of Physics Students congratulates this year’s recipients and thanks the generous SPS and Sigma Pi Sigma do-
nors whose support makes these awards possible.
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James Addison III
Lamar University
SPS Careers Toolbox Intern

Maia Chandler
Swarthmore College
AIP Physics Today Science Writing 
Intern

Riley Christopher
Davidson College
Lawrence Livermore National 
Laboratory AI Laboratory Guide for 
Physics with Smartphones Intern

JJ (John) DeFeo
Michigan State University
AIP Mather Policy Intern - National 
Institute of Standards and Technology 
(NIST)	

Rosie Durland
Utah Valley University
American Physical Society STEP UP 
Intern

MJ (Mia) Keller
University of Rochester
Space Telescope Science Institute 
Research Intern

Saniya Leslie
Georgia State University
American Astronomical Society and 
TEAM-UP Together Research Intern

Jenna Mastropolo
High Point University
AIP FYI Science Policy News Intern

Grace Nehring
Rhodes College
AIP Mather Policy Intern - NIST

Sunny Rasmussen
University of Utah
Department of Defense Office of Cost 
Assessment and Program Evaluation 
Intern

Kavin Siaw
Brigham Young University - Idaho
United States Geological Survey 
Research Intern

Kalen Stefanick
Simpson College
AIP Niels Bohr Library & Archives / 
Center for History of Physics Intern

Naomi Wagner
Oglethorpe University
American Association of Physics 
Teachers / SPS SOCK Intern

Zhane Yamin
University of Michigan
AIP Mather Policy Intern - National 
Science Board  

2025 SPS Summer Interns
The SPS summer internship program offers 10-week positions for undergraduate physics and astronomy students in science  
research, education, outreach, and policy with organizations in the greater Washington, DC, area. Students are placed in organizations 
that use the interns’ skills to engage with the community and promote the advancement of physics and astronomy. Learn more  
at students.aip.org/internships/program-details.

The 2025 SPS Summer interns and staff. Photo by AIP.
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Get Involved

W hen I registered for the Sigma Pi Sigma alumni 
professional development workshop, I expected to 
network and discuss challenges revolving around 

the current STEM job market. What I discovered instead was a 
transformative space bursting with opportunities to reflect on 
my connection to the field and inspiring me to leap into exploring 
who I am as a systems engineer with a physics degree.

The workshop focused 
on professional develop-
ment and life after a BS 
in physics and generated 
exactly the kind of hon-
est, practical dialogue that 
physics graduates desper-
ately need. It also showed 
us, as SPS alums, how to 
access helpful resources. Physics students often emerge from 
undergraduate programs with deep theoretical knowledge but 
a limited understanding of how their skills translate to diverse 
career paths. This workshop offered a way for us to address our 
experience gaps and consider the question, How can we use our 
skills—and physicists have many—to create financial security in 
any socioeconomic or political atmosphere?

In today’s economic landscape, undergraduate physics stu-
dents and alums may find some uncertainty in the job market. 
One might pose the question, Does a physics degree equip you 
with the skills to progress even in a recession? I urge you to ac-
cept where you are now but to also envision where you’d like to 
be professionally, then work toward that goal regardless of the 
market. Since that is easier said than done, it is important for us 
alums to share our stories with current students and ignite con-
versations about traversing the job market. 

My path after graduating was rocky. I took the first job I could 
secure, which was about eight months after graduating, as a high 
school physics teacher. Teaching was not my dream job. I cut my 
teeth at an all-boys school and was only a few years older than 
some of my students. The experience was rough but taught me 
the importance of vision, especially during the always-draining 
parent–teacher conferences, and patience. I needed the support 
of mentors, such as my undergraduate academic advisors, and 
chats with other recent physics graduates as I continued looking 
for the right fit. 

It took me two more years 
to land something more closely 
aligned with how I saw myself—
an engineer. That first engineering 
job came in the form of third shift 
at a radiopharmacy. From there I 
spent as much of my time learning 
as I could, and I eventually landed 
in systems engineering, where I 
happily am today. 

We need to share the stories, 
even the tough ones, of how we 
got to where we truly want to be. 
We need to talk about the real 
job market experiences of physics graduates, among ourselves 
and with physics students. Job posting sites and networking 
conferences may not accurately provide these perspectives, and 
it is incredible that SPS is tackling this head-on by reaching out 
to alums. 

There are many fields looking for the skills that physics gradu-
ates have, but it takes alums giving back to their local chapters via 
seminars and SPS meeting visits to provide the fresh outside per-
spectives necessary to keep the flame of the next generation alive. 
By offering both strategic career guidance and genuine personal 
connections, we are capable of imparting significant change. 

Perhaps the most significant outcome of my workshop experi-
ence was discovering that my path is leading me toward medical 
physics. The intersection of physics principles and medicine has 
always intrigued me, and participating in the workshop crystal-
lized how my systems engineering background could serve the 
world in ways I hadn’t anticipated. This realization was profound, 
demonstrating how exposure and community can foster mean-
ingful and life-changing conversations. 

by Jolene Duso, Systems Engineer, VIM Technologies, inducted into Sigma Pi Sigma at Siena College in 2018

How a Sigma Pi Sigma Workshop
REIGNITED MY 

PHYSICS JOURNEY

Jolene Duso.

Getting Involved is Easy!
Are you interested in becoming more 
active as a Sigma Pi Sigma alumni 
and being the first to hear about these 
opportunities? Make sure your email 
is up-to-date by filing out this form! 
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Shortly after I started, my research 
professors recommended that I apply for 
an SPS summer internship. I had no clue 
whether I would be selected or if the pro-
posal I submitted for my SURF research 
topic would be approved, but I had faith. 
In the end, my SPS internship application 
and my SURF research proposal were ap-
proved—so I did both.

At SPS I served as the Careers Tool-
box Intern. The toolbox is a resource hub 
created by SPS to guide undergraduates 
and early career physicists through career 
exploration and preparation. My main job 
was to modernize the toolbox so it meets 
students' needs in the evolving job market. 
Currently, its static PDF format limits its 
ability to reach the audience that needs it 
most. I helped move the toolbox toward an 
internet-based platform that anyone can 
use at any stage of their career to search 
for exactly what they need and leave feel-
ing accomplished and confident.

The toolbox fills the gap I experienced 
before switching to physics, when I felt un-
seen and clueless about how to translate 
classwork into career traction. Now I have 
the power to help physics students com-
bat that uncertainty by giving them access 

to a resource that replaces that confusion 
with confidence. My wish is for the toolbox 
to become a central hub for those in need 
of career help—one they can use as their 
guide when they’re lost in the sauce of to-
day’s job and grad school market.

This work has given me a new point of 
view on a career in physics education. I’ve 
discovered a passion for student career 
development and feel as if I’ve been given 
a once-in-a-lifetime opportunity to meet 
amazing people, including my wonderful 
mentor and the director of SPS, Alejandro 
de la Puente. In the future I hope to find 
my footing in the field of physics educa-
tion and attain not just a job but work I am 
truly passionate about. 

by James Addison III, 2025 SPS 
Careers Toolbox Intern and SPS 

Member, Lamar University

The SPS Careers 
Toolbox
The Careers Toolbox offers 
interactive career-planning 
worksheets, resume-building 
guidance, interviewing tips, and 
more—all with physics students 
in mind. Download the toolbox 
at students.aip.org/plan-your-
future, and keep an eye out for 
an online version coming soon!

James Addison.

FEATURE

Filling the
Classroom-
to-Career

Gap
W hen I graduated high school, 

I wanted nothing more than 
to be a mechanical engineer. 

I wanted to design and work on aircraft 
and maybe even find a job in motors-
ports. But as I began the spring semester 
of my first year of college, I found myself 
questioning my plan. It wasn’t the course-
work itself that was the problem—it was 
the unknown. I began to waver. I was 
disappointed by the lack of guidance on 
what an engineering career truly involves. 
I had a hard time just trying to get in con-
tact with my advisor, let alone arranging 
an in-person meeting to discuss feeling 
lost and uncertain.

At that moment in my life, I truly began 
to feel unseen—like just another piece of 
paper in the eyes of my advisors. So I de-
cided to look at other majors. I wanted to 
find a home where I could get the chal-
lenge of an engineering degree but also 
feel wanted and valued. My heart leaned 
toward physics, so I met with the physics 
advisor and made the switch to becoming 
a full-fledged physics major. This was one 
of the best decisions I ever made. I found 
warmth and growth and care in the phys-
ics department, and most of all, I felt seen 
as a student. 

 I fell in love with physics. What re-
ally interested me was using math to 
solve problems. Eventually, I found myself 
wanting to seek out an internship or do 
research. I looked high and low for oppor-
tunities. Thankfully, after many rejections, 
I found success in the Lamar University 
Summer Undergraduate Research Fel-
lowship program, also known as SURF. 
Winning this would allow me to conduct 
research during the summer of 2025 on a 
topic of my choosing. Right around that 
time, a spot in physics education research 
opened up in the department. Hoping to 
have a career in the field, I gladly took it 
and found fun and a nice flow doing edu-
cation-related work.
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by Kendra Redmond, Editor

FEATURE

Edwin Moses competes at the 
1984 US Olympic track and field 
team trials. Photo by PCN Black.

Olympic Champion

Edwin Moses
Runs His Own Race

14  RADIATIONS FALL 2025
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Edwin Moses stands atop the podium after setting a new world record in the 400-meter hurdles at 
the 1976 Olympics in Montreal, Canada. Michael Lyle Shine won silver for team USA and Yevgeni 
Gavrilenko won bronze for the Soviet Union. Photo by KPA/ZUMA Press. Copyright (©)  1976 by KPA.

I n May 1976, physics major Edwin 
Moses met with Hugh Gloster, the 
president of Morehouse College. 

The school’s track team—already on the 
chopping block—needed $3,000 to send 
Moses and a volunteer coach to the na-
tional championship and Olympic trials in 
the 400-meter hurdles. It was a race Mo-
ses had run just three times, but he had 
the fastest time in the world.

“Do you really think you’re going to 
win a gold medal?” asked Gloster, who 
knew very little about track.

“Dr. Gloster, by the time I get to the 
Olympic Games, I’ll be able to break the 
world record and win the gold medal,” 
Moses responded, detailing his meticu-
lous training plan.

He must have been convincing; he 
left the office with $3,000. And, true to his 
word, he returned as an Olympic cham-
pion who held the world record.

Some might call Moses headstrong—
a quality that he accepts and credits for 
much of his success in running and in 
physics.
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As a kid, Moses enjoyed reading his 
father’s anatomy and biochemistry books, 
along with the Encyclopedia Britannica. 
He fell in love with science and took as 
many math and science classes as he 
could in school. Especially chemistry.

“I was brilliant in chemistry. I took two 
years in high school and organic chem-
istry before I got to college,” Moses says. 
The professor from Central State who 
taught Moses in a summer organic chem-
istry class had to create an advanced lab 
just for Moses and a classmate. Bored at 
the pace of the class, they had started 
making their version of bang snap fire-
works and putting them on toilet seats 
and doorknobs as pranks. “Everything 
was out of control,” Moses laughs. “He 
had to take us and put us in a whole dif-
ferent lab, give us other stuff to do that 
was matching our aptitude.”

At the same time, Moses developed a 
love for running the 400-meter race and 
high hurdles in track. He was good, but 
not great, he says. Still awaiting a growth 
spurt, he won events at some major 
meets but didn’t garner enough attention 
to secure a college scholarship.

Moses entered Morehouse College 
as a chemistry major and walked on to 
the track team. With little money and no 
track of their own, the team trained on 
another school’s concrete track, repeat-
ing the same drills over and over again. 
Moses had finally started growing, and 
the repetitive stress was too much for his 
legs. He told the coach he couldn’t do the 
drills—and was booted from the team.

“But he couldn’t kick me off the track 
because the track belonged to another 
school, and I could go there anytime I 
wanted,” Moses says. “And so I just kept 
training and running, doing what I did.” 
When the team went to the track, so 
would he. 

Moses created his own training plan, 
recording detailed notes about each run 
and analyzing them later. He dug deep 
into the science of running, nutrition, 
and stretching on his own. And he kept 

improving. The coach eventually noticed 
and began to enter Moses in meets. Still, 
Moses took direction only from himself.

Moses’s tendency to do things his 
own way also caught up with him aca-
demically. He and a professor went head-
to-head—not on the answers to chemis-
try questions but on how to do chemistry. 
“I was doing it right and getting the right 
answers, but he didn’t like my methodol-
ogy,” Moses says. Pulling rank, the profes-
sor lowered Moses’s grade. In response, 
Moses switched to physics.

Managing the most difficult major at 
Morehouse and competitive running was 
challenging.

By Moses’s second year at More-
house, the track coach quit. Practice 

started at 4 p.m., but the team’s first task 
was to find an open track. “We’d send out 
scouts to see if there was a track [free], 
and they would find a pay phone to call 
back to the track office and tell us wheth-
er the track was open or closed.” Often, 
the team didn’t even get to a track until 
5 p.m. Moses’s physics classmates had 
already studied for a couple of hours, re-
laxed, and had dinner by the time he was 
ready to hit the books.

“It was tough, but I was focused. I 
didn’t do fraternities. I didn’t do any of the 
clubs. I didn’t have time to hang out. I al-
ways had a backpack with books in it,” he 
says. “I’d stay up till two in the morning 
every night, and then get up at six to go 
run. I’d take naps during the day.”

Edwin Moses shares his story with physics and astronomy undergraduates during the 2024 
TEAM-UP Together Student Experience Conference. Photo by AIP.



FALL 2025  RADIATIONS  17

The track team eventually recruited 
a volunteer coach named Lloyd Jackson. 
He’d run track but wasn’t really a “coach.” 
Still, he was enthusiastic and committed 
to the team, and he counted as a chap-
erone. “We had to have someone who 
could rent cars,” Moses recalls.

He didn’t set out to run the 400-me-
ter hurdles, but in the fall of 1975, Jackson 
suggested Moses try it at the Southern 
Intercollegiate Athletic Conference track 
tournament. In honor of his hero, John 
Akii-Bua of Uganda, the 1972 Olympic 
gold medalist in the 400-meter hurdles, 
Moses agreed to give it a shot.

“I ran a time of 50.1 seconds, which 
was a world-class time,” he says.

In less than a minute, he’d gone from 
an unknown in the event to an Olympic 
trial qualifier. It was a goal he’d never con-
sidered before in a race he’d never run 
before. He qualified in two other events as 
well, but decided to focus on the hurdles.

With a singular focus, he trained. 
And trained. By the time he reached the 
games in Montreal, Moses was ready.

“The whole thing was really choreo-
graphed,” he says. “I knew exactly what I 
was doing. I knew the training regimen. 
I knew how to rest and save my energy.” 
For six months he’d prepared for exactly 
what to do when the gun went off on July 
25th, 1976, at 5:30 p.m., the Olympic finals.

The next 47.63 seconds changed the 
entire trajectory of Moses’s life. By 5:31 
p.m., he was an Olympic champion with 
a world record.

“That came from going to a school 
like Morehouse College,” he says. The 
historically Black college had around 
1,100 students at the time, and its sup-
portive, collaborative environment made 
all the difference for Moses. “The energy 
level that we had in the level of academ-
ics, preparation, nurturing, being around 
professors that really care . . . You [didn’t] 
have to struggle and fight,” he says. It 
was a community in which he could re-
ally focus.

When he arrived back at school that 
fall, the track team wasn’t on the chop-
ping block anymore.

Moses continued competing—and 
winning—while at Morehouse, graduat-
ing with a BS in physics. He became a 
test engineer at General Dynamics after 
graduation, then took a leave of absence 
to prepare for the 1980 Olympics. By then 
he’d broken his own world record twice 
and was running at his absolute best.

In January of 1980, however, President 
Jimmy Carter announced that the United 
States would boycott the Moscow Olym-
pics in response to the Soviet Union’s 
invasion of Afghanistan. It was crushing 
news, but Moses continued training, run-
ning the European circuit, and supporting 
himself through endorsements. He didn’t 
watch the 1980 Olympics but went on to 
beat the winners of his event in subse-
quent races. The US Olympic team later 
received Congressional Gold Medals for 
their sacrifice.

Moses took gold again at the Los An-
geles Olympics in 1984, basing his train-
ing program on years of personal data 
and analysis—scientific methodology, he 
says. No one else was using logbooks 
yet, but he noted the details of each train-
ing run: weather, wind, track dimensions, 
heart rate, distance. “I’ve run 27,000 miles 
in my life, enough to go around the equa-
tor, all of it logged,” he says. When he 
got a computer, he turned the data into 
spreadsheets and graphs to maximize his 
training, in addition to pioneering the use 
of electronic monitors, ice baths, and oth-
er innovative techniques now widespread 
in the world of professional athletes.

For this bottom-up approach, Moses 
credits his experience at Morehouse. The 
classes used grad school textbooks, he 
recalls. The students had to do everything 
with a slide rule and pencil and paper and 
keep equations, formulas, and identities 
in their heads. No multiple choice, no 
shortcuts. “It was an exercise in how to 
be excellent,” Moses says. “We were pre-

pared that way, the old-fashioned way.”
Between August 1977 and June 1987, 

Moses won 122 consecutive races—a re-
cord-breaking winning streak spanning 
nine years, nine months, and nine days. 
In 1988, Moses returned to the Olympics 
for the last time, winning bronze in Seoul, 
South Korea, despite beating his previ-
ous Olympic times. It was one of the rare 
occasions when runners edged by him 
in the 400-meter hurdles. 

“I loved running, loved the training 
process, loved the piece where you’re just 
improving little by little. And it’s measur-
able. You can measure everything,” he 
says. “I wasn’t afraid to train. And so I was 
the one who went to the top.”

Although he holds physics close, Mo-
ses never returned to General Dynamics 
or work in STEM. After retiring from pro-
fessional running, he earned an MBA and 
spent a few years working for an invest-
ment firm. However, he has spent most 
of his career working with organizations, 
think tanks, and foundations to improve 
sports and improve the world through 
sports. He’s received an honorary doctor-
ate and countless national and interna-
tional awards and honors.

Moses is a writer, speaker, advocate, 
diplomat, and chair emeritus of the US 
Anti-Doping Agency, which he helped 
start. He’s also the founding chair of the 
Laureus World Sports Academy, a philan-
thropic organization supporting programs 
all over the world that use sports as a tool 
for social change. Morehouse now has a 
track named for Moses, and he’s an ac-
tive member of the campus community. 
In 2024 he was a keynote speaker at the 
American Institute of Physics TEAM-UP 
Together Student Experience Conference.

“Those kinds of things are more im-
portant to me than the medals. At the end 
of the day, I never even think about the 
medals,” he says. “That was my job. That’s 
not who I am.” 
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FEATURE

Finding Awe

in the
Balance

I n those wonderful moments when 
I run into friends and we have the 
opportunity to catch up, we often 

engage in the time-honored tradition of 
sharing photos on our phones. When it’s 
my turn to scroll, chances are you’ll see 
shamelessly touristy photos of my wife and 
I kayaking through the canals of Gdansk 
or shots of our rescue dog Iggy. Recently, 
I’ve added a new series into this highlight 
reel of my life: two photos I took on a tour 
of the National Institute of Standards and 
Technology (NIST).

I’ve long heard tales of the incredible 
work that takes place at NIST in Gaithers-
burg, Maryland, but it was only recently 
that I saw this work for myself. The entire 
tour was fascinating, but my encounter 
with the NIST-4 Kibble Balance is the 
thing I can't stop thinking about. So let’s 
get to the photos.

In photo 1, Darine Haddad, a research-
er in NIST's Fundamental Electrical Mea-
surements Group, invites us to observe 
the elaborate balance for measuring mass. 

The hulking assortment of shining gears, 
tubes, and rivets sits atop tons of concrete 
in a room-size Faraday cage. The driv-
ing concept behind the design is that to 
measure mass using unchanging funda-
mental constants, you ultimately want to 
do so through mass–energy equivalence. 
It turns out that the most precise way to 
measure mass requires using fundamen-
tal lessons about the quantum properties 
of individual photons. 

In photo 2, Haddad shows us a green 
foam wedge that slopes from one side to 
the other and has a bit of a bulge in the 
middle. The wedge is a three-dimension-
al model of the warping of space-time in 
that room.

A gravimeter on the other side of the 
room continuously measures the accelera-
tion of gravity within that space. Most peo-
ple tend to think of gravity as effectively 
constant, or at least consistent in a specific 
location. But, of course, at the scales and 
in the contexts in which physicists and as-
tronomers concern themselves, that is of-

ten not the case. When you build a device 
that can measure a 1-kg mass to within 
two-millionths of 1 percent, variances in 
gravity at a given moment in time—for 
example, from shifts in the earth’s tides—
need to be considered. The scales of this 
balance shift and tip with the slightest 
movement of the massive things around 
us, including the moon.

Standing there, I acutely felt myself on 
the sphere of the world in relation to the 
moon. Everything felt a little smaller and 
closer together as several fundamental 
physics concepts converged in this space, 
part of what it takes to make very precise 
measurements. 

But the gravimeter is not in the exact 
location where the balance registers its 
measurements. This is where the green 
wedge comes in. To translate a gravity 
measurement on one side of the room 
into what is happening at that moment 
a few feet away, inside the balance, you 
have to model how space-time is warped 
in that room.

by Trevor Owens, Chief Research Officer, AIP

Photo 1. Credit: Trevor Owens. You can view this photo in the AIP's Visual Archives at https://repository.aip.org/dr-darine-haddad-shows-nist-4-kibble-balance.
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The room is mostly underground. As I 
understand it, the low end of that wedge 
is low because the wall that Haddad is 
facing has soil on the other side. In con-
trast, the wall behind her backs up to oth-
er work spaces. The different materials 
affect gravity in ways visualized using the 
green wedge model. The visible bulge il-
lustrates the effect of the powerful 1-ton 
magnet that operates inside the balance, 
which is also warping space-time.

When I heard this, the hairs on the 
back of my neck stood on end, not dis-
similar from when I stared down the ep-
ochs etched into the walls of the Grand 
Canyon. Who knew something like this 
was waiting for me in an office park in 
Gaithersburg, Maryland? This massive 
mechanism right out of a steampunk 
hallucination can weigh a gram at levels 
so precise that it requires, and makes 
visceral, an understanding of the warp-
ing of space and time by gravity and 
electromagnetism. This device is only 
possible because of advances in our un-
derstanding of quantum mechanics and 
Planck’s constant. The balance is itself 
the result of a dialog between break-
throughs in the physical sciences going 
back centuries. 

This specific device played a role in 
that history. Proposed by British physicist 
Bryan Kibble in 1975, the Kibble balance 
made possible the 2019 transition to de-
fining the kilogram with universal con-
stants instead of a physical artifact. 

None of this was fated. If scientists 
like Kibble had not forcefully made the 
case for this approach, things could have 
gone in a different direction. Indeed, 
there was active debate in the scientific 
literature in the 1990s about how best to 
replace the artifact-based standard for 
mass with a fundamental constant. The 
other leading proposal involved counting 
every individual atom in a 1-kg sphere of 
silicon-28. Experiments were run. Papers 
were presented. Careers were made. De-
vices were constructed.

This is where I found awe in the bal-
ance and why I pull these photos out at 

Photo 2. Credit: Trevor Owens. You can view this photo in the AIP's Visual Archives at  
https://repository.aip.org/dr-darine-haddad-explaining-nist-4-kibble-balance.

parties and family events. What I saw was 
every bit as incredible as the towers at 
Torres del Paine, or the perfect, regal fur 
on our little Pomeranian, Wendy.

Haddad, that little green wedge, and 
the NIST-4 Kibble Balance represent all 
that is so awe-inspiring about the na-
ture of NIST’s quest in metrology. As 
they work toward increasingly precise 
methods for measurement, all manner 
of counterintuitive fundamental break-
throughs in how we understand the uni-
verse come into play. The contents of this 
room gifted me my first direct embodied 
experience understanding aspects of 
relativity and quantum mechanics that I 
had previously understood in more of an 
abstract, thought-experiment sort of way.

Because not everyone can visit the 
balance, I wanted to share my experi-
ence—and these photos—here with you, 
along with gifting them to AIP’s Emilio 
Segrè Visual Archives, where they will 
join some 30,000 other photographs 
documenting the lives, work, and accom-
plishments of physical scientists in the 
20th and 21st centuries.

This collection of openly available 
photos, based on an original donation 

of Nobel laureate and amateur photog-
rapher Emilio Segrè’s personal photo 
collection, has grown through donations 
from a wide range of scientists and sci-
ence professionals. A core strength of 
this collection is its inclusion of both for-
mal and candid photos of physical scien-
tists. If you have photos that speak to your 
own personal experiences with people, 
places, and communities in the physical 
sciences that you would like to consider 
gifting to this collection, the team at AIP’s 
Niels Bohr Library & Archives would love 
to hear from you. 

Add Your Photos to 
the Collection!
To view AIP’s Emilio Segrè 
Visual Archives, which now 
includes these photos, visit 
repository.aip.org/emilio-
segre-visual-archives-
general-collection.

Learn how you can gift photos 
to the archives at aip.org/
library/ex-libris-universum/
adding-your-photos-to-the-
story-of-science-is-now-
easier-than-ever.
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Interview by Kendra Redmond, Editor

FEATURE

A Q&A with Evgeni Gousev, Senior Director, Qualcomm; Chair, 
Edge AI Foundation; and Trustee, AIP Foundation

Evgeni Gousev.

How Physics Prepares You

for Anything
What did your career 
trajectory look like?
I am a physicist by training, and I'm a 
physicist by heart.

I have a master’s degree in applied 
physics and a PhD in solid-state physics. 
I took a postdoc in the Laboratory 
for Surface Modifications at Rutgers 
University and then became a research 
professor there. We worked closely with 
AT&T Bell Laboratories and IBM’s T.J. 
Watson Research Center. IBM offered 
me a job, and that was my bridge from 
academia to industry.

At IBM I worked on solid-state 
problems in microelectronics and 
transistors. In field-effect transistors, a 
very thin insulator layer, known as the gate 
dielectric, separates the semiconductor 

from the gate. As devices become smaller, 
the thickness of the gate dielectrics 
becomes thinner—we’re talking atomic 
dimensions. Eventually, quantum 
mechanical tunneling kicks in, and power 
consumption increases exponentially. We 
developed high-K dielectric materials to 
address this problem.

The scale of devices today wouldn’t 
be possible without the breakthroughs 
we made back in the early 2000s.  It 
gives me great professional satisfaction 
that almost every person on this planet 
carries a phone that has at its heart an 
innovation my team and I developed.

In 2005 I moved to my current com-
pany, Qualcomm. I’ve worked on many 
projects there: electromechanical devic-
es, optical devices, and human interface 
devices. Lately, I've been working on ar-
tificial intelligence and machine learning. 
Power efficiency, scalability, and sustain-
ability are big topics of our research.

My heart is in physics, my soul is in 
technology and innovation, and my pas-
sion is making positive impacts by bring-
ing technology to the world. It all started 
in high school, when I was a kid falling in 
love with physics.

Was there a particular 
topic that got you hooked 
on physics in high school? 
We had a small telescope at school that 
I used to borrow. I don't think it was 

technically allowed, but I had a great 
teacher and she trusted me. I remember 
being on the roof, watching the planets. 
The telescope was good enough to see 
some of Jupiter’s rings and satellites. 
Physics was a lens that allowed me to 
look at what was happening around me 
at a deeper level and understand how 
the world was interconnected. 

You’ve said, “A physics 
degree prepares you for 
anything.” What do you 
mean by that?
Physics is the foundation of modern 
technologies. Degrees in materials, 
electrical engineering, and computer 
science tend to be more applied, but a 
physics degree provides deep depths of 
knowledge. Physics also gives you the 
ability to connect the dots in the world, 
to see how things are linked by physical 
laws. That helps you learn quickly. And 
finally, the ability to think critically is re-
ally important.

Physicists are trained to solve 
complex problems, often of an 
interdisciplinary nature. This skill is 
becoming increasingly important in 
today’s fast-changing world, especially 
with the emergence of machine 
intelligence. I believe that physics and 
physicists will play important roles in 
advancing AI, and AI tools will greatly 
enhance the scientific discovery process.20  RADIATIONS FALL 2025
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Member Spotlight

W hen Derek Brehm left the Marines to start college, 
he hadn’t yet decided what he should study. Then 
he began reading popular science books that left 

him with questions only a physicist could answer. His next 
step became clear. “Nothing brought my imagination to life like 
physics,” he says. 

He studied astrophysics at George Washington University, 
where he used machine learning to classify celestial objects 
using early classification algorithms. He then went on to study 
theoretical physics at Johns Hopkins. “I was not a good theorist,” 
he says. “I had good ideas, but I was slow at making progress.”

 After three years, Brehm switched to experimental particle 
physics. Research he conducted at CERN included looking for signatures of theorized par-
ticles. He found that the data science techniques involved in analyzing this information was a 
better fit for him, something a former professor had once predicted. “One piece of advice is to 
take other people’s advice,” Brehm says with a smile. 

Soon after graduation, Brehm was alerted to an opportunity in the Cost Assessment and 
Program Evaluation office at the US Department of Defense. Today, he’s an operations re-
search analyst for the office, which provides the department with data used to support strate-
gies and draw up budgets. Among Brehm’s colleagues are chemists, biologists, economists, 
and fellow physicists. 

The work allows Brehm to use the skills he developed when conducting statistical analysis 
and designing particle experiments. “I’m still solving problems,” he says. “I still do programming 
and data science. I just analyze different things.”

An example case might involve looking at whether the Defense Department’s buildings 
and platforms are resilient in the face of climate change. How, for instance, does the changing 
salinity of the ocean affect US ships? Based on his findings, Brehm is then tasked with devel-
oping a range of possible solutions. “I think about the problems critically, break them down, 
and consider how I might solve them, step-by-step,” he says. 

Brehm’s division receives new assignments each year, and the promise of fresh topics and 
analytical techniques appeals to the lifelong learners that most PhDs are, he says. Still, unlike 
academia, it’s an environment that values timely answers over comprehensive ones. As a PhD 
physicist there’s a tendency, Brehm says, to attempt to fully solve a problem by examining 
every possible detail. Instead, he offers policymakers and government leaders a mostly correct 
result that might take another 18 months to fully explore. 

“You don’t have time to search out all the nooks and crannies,” he says. “You need to get a 
close enough answer that will help someone get to two or three possible solutions. The details 
that are fun and exciting are sometimes not what’s needed.”

 For those interested in work of this kind, Brehm advises first being open to a career 
outside academia. “There are a lot of opportunities in the private and public sector for a 
PhD physicist,” he says. “You know how to do analysis. You know how to work with machine 
learning algorithms. Now you can just apply it to something else.” 

The views of the interviewee are his own personal views and are not necessarily the views of 
the Department of Defense or of the United States Government.

by Korena Di Roma Howley, Contributing Editor

DEREK BREHM:
Applying Physics Outside the Field

Derek Brehm.

How can physics 
students and mid-
career physicists 
prepare for 
jobs outside of 
academia? 
At the macro level, people 
see barriers between fields. 
They might see a job in com-
puter science and think it’s 
not for them, a physicist. Yes, 
the fields are separate, but 
they're not infinitely separate. 
They are connected, and 
people can move between 
them. 

If you'd like to move into 
data science or machine 
learning, you already have 
90 percent of the skills. You 
just need to diversify a little 
and learn some skills specific 
to that field. First, review job 
ads and identify what you 
need to learn. Then bridge 
that gap through online 
classes, internships, tutorials, 
or other resources. Tackle 
that 10 percent to grow your 
confidence, diversify your 
resume, and develop the re-
quired skills. 

If you're in academia or a 
government laboratory, col-
laborate with industry as early 
and frequently as possible. 
Find its pulse and identify 
the problems that need solv-
ing. Collaborating will also 
help you establish contacts 
that can help with a career 
change.  

Humans often don't make 
big changes due to insecuri-
ties or fear of the unknown. 
I’m here to say that there are 
barriers, but it’s very possible 
to cross them, especially if 
you believe in yourself and 
your skills. 
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Recognizing
OUTSTANDING SERVICE

by Kendra Redmond, Editor

Member Spotlight

Service is one of the four pillars of Sigma Pi Sigma, essential to the fabric of the society. Through Outstanding Service Awards, the SPS 
and Sigma Pi Sigma Executive Committee recognizes people who have gone above and beyond in their service to the fields of physics 
and astronomy, the societies, or their members. Recipients are nominated by members for service at the local, regional, or national level.

Beginning in the spring of 2020, the COVID-19 pandemic led to a lull in SPS chapter activities at many schools, as classes moved 
online and group meetings halted. By the time students could safely return to campuses and clubs, many experienced SPS chapter 
leaders had already graduated, leaving new students to rebuild and redefine their chapters. The two most recent recipients of SPS 
Outstanding Service Awards, Landon Boone and Ty Stromberg, carried out that challenge with passion and purpose.

W hen Landon Boone started at the University of Ten-
nessee at Chattanooga (UTC) in the fall of 2021, he 
quickly became active in SPS, working with UTC’s 

new SPS advisor, Professor Tatiana Allen, to revive the chapter. 
During his first semester, Boone coauthored an SPS Chapter Re-
search Award proposal to build a working LEGO model of the 
Kibble watt balance, based on the balance used by NIST, the Na-
tional Institute of Standards and Technology, to redefine the ki-
logram (see page 18). The funding was awarded, and Bonne en-
thusiastically led his peers in the project over the following year. 
You can read about their efforts on the SPS website at students.
aip.org/observer/legos-metrology-and-plancks-constant.

During his time at UTC, Boone also served as vice president 
and president of his SPS chapter, increasing chapter membership 
threefold, planning outreach activities, and leading additional SPS 
research projects. He maintained high academic achievements 
while also conducting research and presenting at conferences. 
He was inducted into Sigma Pi Sigma in the fall of 2023.

“I cannot overestimate the impact that Landon has made on 
the department, the physics program, our SPS chapter, fellow stu-
dents, and the multitude of people during the physics outreach 
events,” wrote Allen in Boone’s nomination letter. “He is a deep 
and careful thinker and a true intellectual, who loves to inquire.”

Boone’s citation reads, “For his service to the UTC Chapter of 
the Society of Physics Students and the Physics Program; for be-
ing a true leader who helped revive the Chapter after the COVID 

pandemic and played a critical role in making the Chapter a thriv-
ing and successful community of students.”

This fall Boone will begin graduate school in physics with a 
concentration in quantum information science and technology 
at the University of Tennessee at Knoxville.

Matthew (Landon) Boone
Nominated by Tatiana Allen, University of TN-Chattanooga

Nominate Someone Today
To nominate a student, faculty member, staff member, 
or alum for an Outstanding Service Award, please visit 
students.aip.org/sps-outstanding-service-award.

Landon Boone.
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W hen Cadet Ty 
Stromberg took 
charge of the 

Physics and Astronomy Club 
at the United States Air Force 
Academy (USAFA), he didn’t 
just restart the club—he took 
it to a whole new level. This 
was on full display in 2023 
when, under his leadership, 
the club hosted more than 
800 attendees on the USAFA 
planetarium grounds for a 
morning of games, telescopes, 
information booths, space history, and viewing of a partial solar 
eclipse. For the April 2024 total solar eclipse, Stromberg again 
took the lead, helping to organize an intricate data collection 
initiative involving 25 club members, four data streams, and two 
states as part of a NASA-funded citizen scientist program.

During his two years as cadet in charge, Stromberg launched 
a range of STEM outreach programs—from star parties at the 
campus observatory to visits to local schools—while also working 
to reduce attrition in STEM at the Academy and engage his peers 
in scientific inquiry. At the same time, he conducted research on 
ground-based satellite observations and space domain awareness, 
and in 2025, he helped the USAFA Astronomical Research Group 
and Observatory (ARGO) secure its place as the 2025 USAFA 
Research Team of the Year. 

“His visionary leadership transformed a period of dormancy 
into a vibrant hub of scientific exploration, inspiring countless ca-
dets and significantly impacting the Academy’s STEM outreach,” 
wrote Roth in Stromberg’s nomination letter. “Ty has fostered a 
culture of scientific reasoning and leadership.”

Stromberg’s citation reads, “For his exceptional service in re-
vitalizing the USAFA Physics and Astronomy Club (SPS Chapter), 
demonstrating visionary leadership, and inspiring widespread sci-
entific engagement.”

This fall he will begin a master ’s degree in atmospheric 
sciences at the Air Force Institute of Technology. 

Ty W. Stromberg
Nominated by Lt. Col. Benjamin Roth, United States Air Force Academy
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Ty Stromberg.
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Hidden Physicist

I ’m an assistant professor in the Information School at the 
University of Washington (UW). My research is focused 
broadly around artificial intelligence (AI) applications and 

new ways of searching digital collections held by libraries, ar-
chives, and museums. I think of my work in the context of digital 
humanities and computing cultural heritage. It’s a very interdis-
ciplinary environment: I do work that is computational in nature 
while also drawing from the humanities.

Currently, I work with both digitized and born-digital ar-
chives, such as the End-of-Term Web Archive. Every four years 

there’s an effort to crawl certain .gov and .mil domains—such 
as federal agency websites—to preserve their content for pos-
terity. This results in massive web archives that contain hun-
dreds of millions of PDFs. I’m excited about how we can go be-
yond basic keyword searches and reimagine the visual content 
embedded within these documents. 

I majored in astrophysics and mathematics with a minor in 
physics at Harvard College. In addition to coursework, I did re-
search on telescope survey pipelines, addressing questions such 
as how we identify stars in crowded images like those of globular 

by Ben Lee, Assistant Professor, University of Washington Information School

The
DIGITAL 

HUMANITIES 
Expert

Ben Lee. Photo by Shawn Miller.
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clusters, where deblending stars is a challenge. It was through this 
research that I first became interested in image processing. 

In college I took a course on digital humanities, and when 
I graduated, I spent a year working at the United States Ho-
locaust Memorial Museum on a digital humanities fellowship. 
My grandmother survived the Auschwitz-Birkenau concentra-
tion camp, and spending that year at the Holocaust Museum 
was deeply meaningful and important for me both personally 
and professionally. During my time at the museum, I became 
interested in how we can understand and search archives in 
new ways. I worked on a project to categorize millions of docu-
ments related to victims of Nazism in the International Tracing 

Service Archive—an archive that also contains records for my 
family—using computer vision. It was this project that led me to 
the computational techniques that I continue to use to this day.

After my fellowship at the Holocaust Museum, I was ex-
cited to explore these methods further and started my PhD in 
computer science at UW. I was fortunate to be an innovator-in-
residence at the Library of Congress while working on my dis-
sertation, and I created a project called Newspaper Navigator. 
Here, I applied a lot of the ideas that I was working on at the 
Holocaust Museum to a collection of 16 million newspaper pag-
es called Chronicling America. The goal was to use machine 
learning to extract all of the visual culture embedded within 
these pages, from photographs to maps, and reimagine how 
people can search the images visually. After defending my PhD, 
I returned to the Library of Congress for a yearlong fellowship 
with the Kluge Center. From there I started as a faculty member 
at UW’s Information School. 

It’s a really exciting time to be in digital humanities. In addi-
tion to the long tradition of existing approaches, new methods 
with AI are changing how we understand our collective cultural 
heritage. In combining technical and humanistic standpoints, 
digital humanities is also a perfect place to examine the ethics 
of AI and datafication. I’m encouraged to see a lot of genuine 
interest in digital humanities, with so many people doing excit-
ing work in the field.

Physics is a fantastic starting point for thinking about and 
exploring new ideas and new careers. I actually took no com-
puter science courses during undergrad. My astronomy and 
physics research and coursework are what led me to the path 
that I’m on today. Having a background in physics and math 
has enabled me to grasp coding and machine learning and 
has paid off enormously. Although the telescope images that 
I worked on as an undergraduate are ostensibly very different 
from digitized newspapers or government documents, I’m us-
ing what I learned in my time as a physics student every day. 
Working with telescope survey pipelines—understanding how 
we handle large volumes of images, how we process them and 
extract usable information—is not much different from trying to 
extract useful information from large volumes of archival im-
ages in order to make them discoverable. 

When it comes to career possibilities, I believe that both 
curiosity and a willingness to consider different paths can open 
new doors. Having an interest in history or computer science 
doesn’t mean that physics isn’t useful anymore—you can use a 
little of everything. And it’s not just me who feels this way. I’ve 
worked with mentors and colleagues across all stages of my 
career who have seen interdisciplinary thinking and collabora-
tion not just as something to explore, but also as something to 
embrace. My physics background has allowed me to see things 
differently, and I’m forever grateful for this! 
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The Wonderful and Notorious  

““TTwwiinn  PPaarraaddooxx””  
of Special Relativity 

 
by Dwight E. Neuenschwander, Professor Emeritus, Southern Nazarene University 

 
 
 

When we first hear of it, the ‘‘twin paradox’’ of special relativity can 
be a real puzzler, and it can remain unsettling even after one has 
passed a special relativity course. This article describes the 
situation that creates the apparent paradox, identifies the implicit 
but incorrect assumption that makes the paradox seem serious, 
and offers a resolution.1 I assume the reader is familiar with a few 
basic principles of special relativity, including the invariance of the 
speed of light in a vacuum, spacetime diagrams, proper time, time 
dilation, and the invariance of the spacetime interval. 
  I’ll borrow a vivid mental picture from Taylor and 
Wheeler’s Spacetime Physics by imagining two inertial reference 
frames: the lab frame that uses coordinates (𝑡𝑡𝑡 𝑡𝑡𝑡, and the coasting 
rocket frame that employs coordinates (𝑡𝑡′,𝑥𝑥 ′). Let the coasting 
rocket frame move with constant velocity 𝑣𝑣 relative to the lab 
frame. The coasting rocket’s world line from event A to some event 
B, as plotted in the spacetime diagram of the lab frame, is shown 
in Fig. 1. To record times, arrays of clocks synchronized within each 
frame are set to read zero at event A, where the origins of both 
coordinate systems coincide.2 It is crucial to realize that the world 
line AB of the coasting rocket forms the 𝑡𝑡𝑡𝑡axis of the coasting 
rocket frame’s coordinate system. Because the speed of light 𝑐𝑐 is 
invariant, 𝑐𝑐 𝑐 𝑐𝑐𝑐 𝑐𝑐𝑐⁄ =∆𝑥𝑥𝑥𝑥𝑥𝑥𝑥  ⁄ , it follows that the world line of a 
light ray emitted from event A lies halfway between the space and 
time axes when those axes are measured in the same units. In this 
discussion, time will be measured in years and distances in light-
years. Therefore, when we project the rocket’s (𝑡𝑡′,𝑥𝑥 ′) axes onto 
the (𝑡𝑡𝑡 𝑡𝑡𝑡 axes, the world line of the light ray is halfway between 
the 𝑡𝑡𝑡 and the 𝑥𝑥′ axes, and halfway between the 𝑡𝑡 and 𝑥𝑥 axes. 
Notice that event B in the rocket frame is simultaneous with event 
C in the lab frame, as shown in Fig. 1. This is so because the line 
BC is a spacelike interval in the rocket frame-----line BC is parallel 
to the 𝑥𝑥′-axis in Fig. 1. But for the lab observer, event C is 
simultaneous with other events, such as event E in the coasting 
rocket frame. 

  
FFiigguurree  11..  The world line AB of the coasting rocket as mapped in the lab 
frame’s spacetime diagram. The red line that is halfway between the 
(𝑡𝑡𝑡 𝑡𝑡𝑡 and (𝑡𝑡′,𝑥𝑥 ′) axes represents the world line of a beam of light that 
was emitted from event A. Lines that are parallel to their respective 𝑥𝑥 and 
𝑥𝑥′ axes describe spacelike intervals, and events on these lines are 
simultaneous in their respective frames. 
 

TThhee  PPaarraaddooxx----------AAnndd  IIttss  RReessoolluuttiioonn  

 
 A set of twins, Bonnie and Clyde, is born on Earth (the lab frame). 
They live on Earth for 20 years, at which time Clyde embarks on a 
journey in his spaceship (the coasting rocket frame) to the star 
Zeta that, in the Earth’s reference frame, is three light-years (3 c-
yr) from Earth. Clyde promises to return to Earth as soon as he 
reaches Zeta and to do so at the same speed as the outbound trip. 

Suppose this speed is 𝑣𝑣 𝑣 3
5
𝑐𝑐 relative to Bonnie. Therefore  

 

𝛾𝛾 𝛾 𝛾 1

�1−�𝑣𝑐�
2 = 5

4
.                                         (1) 

 
Let the Earth-lab frame be an inertial reference frame,3 and let the 
lab’s x-axis be the line from Earth to Zeta. Let Clyde’s driver’s seat 
define the coasting rocket frame’s origin, 𝑥𝑥′ = 0, with the 𝑥𝑥𝑥-axis 
parallel to the 𝑥𝑥-axis. 
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  Event A in Figs. 1 and 2(a) denotes the event where Clyde 
departs from the Earth. For event A, we have, respectively, the lab 
frame and coasting rocket frame coordinates (𝑡𝑡�, 𝑥𝑥�) =
(𝑡𝑡𝑡�, 𝑥𝑥𝑥�) = (0,0). Let event Z denote the event where Clyde arrives 
at star Zeta. Event Z occurs in Bonnie’s frame at 𝑥𝑥� = 3 𝑐𝑐𝑐𝑐𝑐 and 
𝑡𝑡� = ∆𝑥𝑥 𝑥𝑥⁄ = 3 𝑐𝑐𝑐𝑐𝑐 (3𝑐𝑐𝑐𝑐) = 5 ⁄ yr. Meanwhile, 𝑥𝑥𝑥� = 0, because 
in Clyde’s coordinate system, the star Zeta came to him, arriving 
at the rocket frame’s origin. Clyde measures proper time4 between 
events A and Z, so the time dilation relation 𝑡𝑡� = 𝛾𝛾𝛾𝛾𝛾� becomes 
5 yr = (5 4) 𝑡𝑡𝑡�⁄ , which gives 𝑡𝑡𝑡� = 4 yr. The upshot is that 
between events A and Z, Bonnie ages five years according to her 
clocks, and Clyde ages four years according to his wristwatch. On 
the return trip, because the distances and speeds are the same as 
on the outbound trip, when Clyde returns 
to Bonnie at the reunion event R, Bonnie 
will be 30 years old and Clyde’s age will be 
28 years. So far, so good. 
  The apparent paradox arises 
when all of these events are examined 
from Clyde’s reference frame. In the 
coasting rocket frame, in mapping events 
from A to Z, Clyde sees the Earth and 
Bonnie receding from him, and Zeta 
approaching with velocity − 3𝑐𝑐 𝑐⁄ . Then 
from event Z to the reunion event R, Clyde 
observes Zeta receding and Bonnie 
approaching him at velocity +3𝑐𝑐 𝑐⁄ . One 
might be forgiven for assuming that upon 
Bonnie’s return to Clyde, as observed by 
Clyde, she will be 28 and Clyde will be 30 
years old. Hence the paradox: How can 
Clyde and Bonnie be both 28 and 30 years 
old? 
  The motion just described seems 
at first glance to be symmetrical, as shown 
by comparing Figs. 2(a) and 2(b)—
shouldn’t Clyde’s motion as mapped in 
Bonnie’s (𝑡𝑡𝑡𝑡𝑡𝑡  spacetime diagram [Fig. 
2(a)] be symmetrical with Bonnie’s motion 
as mapped in Clyde’s (𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 spacetime 
diagram [Fig. 2(b)]? 
  As in all paradoxes that arise in 
special relativity, some unconscious 
assumption is made that contradicts the 
theory’s postulates. Special relativity 
applies to inertial reference frames only-----
frames that undergo no acceleration. In 
the twin paradox, Clyde undergoes an 
acceleration. Relative to Bonnie, at event 
Z, his velocity changes from +3𝑐𝑐 𝑐⁄  to 

− 3𝑐𝑐 𝑐⁄ . Throughout all of the events cited, Bonnie never 
accelerates. At event Z, Clyde jumps from the rocket frame, with 
its coordinates (𝑡𝑡′, 𝑥𝑥′) that moves with velocity +3 𝑐𝑐 𝑐⁄  relative to 
the Earth frame, and boards the return rocket frame with 
coordinates (𝑡𝑡′′, 𝑥𝑥′′) that moves with velocity −3𝑐𝑐 𝑐⁄  relative to the 
Earth frame.5 Figure 2(b) is misleading because it suggests that 
Bonnie undergoes an acceleration when, in fact, she does no such 
thing. It is Clyde’s acceleration at event Z that makes Bonnie’s 
world line reverse direction in Fig. 2(b).  
  Referring to Fig. 3 now, a few noteworthy events occur 
simultaneously with event Z. Figure 3 maps the spacetimes of the 
outgoing coasting rocket frame’s (𝑡𝑡′, 𝑥𝑥′) axes and the return rocket 
frame’s (𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡 axes, both projected onto the Earth-lab frame’s 

 
(a)       (b) 

 
FFiigguurree  22..  (a) The motion of Bonnie and Clyde as plotted on Bonnie’s earth frame spacetime axes from 
event A to event R.  (b) The motion of Bonnie and Clyde as plotted on Clyde’s coasting rocket frame 
spacetime axes.  Figure 2(b) motivates a false assumption, giving rise to the paradox. 

 
FFiigguurree  33..  The earth-lab frame (𝑡𝑡𝑡𝑡𝑡𝑡 , coasting rocket frame (𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡 and return rocket frame (𝑡𝑡𝑡𝑡𝑡𝑡𝑡 𝑡𝑡𝑡 
coordinate axes.  Bonnie’s world line goes from A to R along the t-axis in the lab frame.  Clyde’s world 
line goes from A to Z in the coasting rocket frame, then from Z to R in the return rocket frame.  In the 
coasting rocket frame, events Z and C are simultaneous (line CZ is parallel to the x’-axis).  In the return 
rocket frame, events Z and D are simultaneous (line ZD is parallel to the x’’ axis).  The time between 
events C and D is the simultaneity gap. (The coasting rocket origin is placed on the red world line of 
light to show that the angles between it and the t’’ and x’’ axes are the same.)   
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(𝑡𝑡, 𝑥𝑥) axes. Recall that event Z occurs at 𝑡𝑡� = 5 yr in Bonnie’s 
frame but in Clyde’s frame, 𝑡𝑡′� = 4 yr. Furthermore, in Clyde’s 
frame event Z is simultaneous with an event C that occurs in 
Bonnie’s frame. We can find Bonnie’s clock time for event C using 
time dilation: When Clyde’s clock reads 𝑡𝑡′� = 4 yr, according to 
Bonnie, who reads proper time between events A and C (because 
both occur at 𝑥𝑥 = 0), her clocks record 𝑡𝑡� =  4 yr 𝛾𝛾 = 3.2 yr.⁄  

In addition, at event Z Clyde jumps from the coasting 
rocket frame to the return rocket frame. Within the return rocket 
frame, event Z is also simultaneous with event D on Bonnie’s world 
line in the lab frame! When Clyde jumps from the rocket frame to 
the return rocket frame at event Z, the time interval between 
events C and D on Bonnie’s world line introduces a simultaneity 
gap. Since event C occurred 3.2 years after event A according to 
Bonnie’s clocks, event D in Bonnie’s frame occurs 3.2 years before 
the reunion at event R, 𝑡𝑡� = 10 − 3.2 = 6.8 years. The magnitude 
of the simultaneity gap as measured by Bonnie’s clocks is 𝑡𝑡� −
𝑡𝑡� = 6.8 − 3.2 = 3.6 years. 

Meanwhile, using data available to him aboard his rocket 
frame (presumably Clyde knew the 3 c-yr distance between Earth 
and Zeta before he left Earth), Clyde knows that when he rejoins 
Bonnie at the reunion event R, she will have aged 10 years 
according to her clocks. To see how he knows this, apply the 
invariance of the spacetime interval,  

𝑐𝑐2(∆𝑡𝑡′)2 − (∆𝑥𝑥′)2 = 𝑐𝑐2(∆𝑡𝑡)2 − (∆𝑥𝑥)2,  (2)

to the first half of the journey, from event A to event Z. Inserting A-
to-Z data, Eq. (2) can be solved for Bonnie’s time ∆𝑡𝑡: 

𝑐𝑐2(4 yr)2 − (0)2 = 𝑐𝑐2(∆𝑡𝑡)2 − (3 𝑐𝑐 yr)2,  (3) 

which gives ∆𝑡𝑡 = 5 yr halfway through, so that Clyde can predict 
that at event R, Bonnie will have aged 10 years according to her 
calendar. 

At the reunion event R, Bonnie will have celebrated ten 
birthdays since event A and Clyde will have celebrated eight 
birthdays since event A. The ‘‘twin paradox’’ seems paradoxical 
because the scenario’s description implicitly assumes that both 
Bonnie and Clyde are always in their respective inertial reference 
frame for all events between A and R. Bonnie does indeed remain 
in one and only one inertial lab frame all the way from A to R, but 
Clyde’s transition from the coasting rocket frame to the return 
rocket frame disqualifies him from being in the same inertial frame 
from A to R. In addition, the simultaneity gap illustrates the 
robustness of Albert Einstein’s original thought experiment about 
the relativity of time as approached through the noninvariance of 
simultaneity.6 

Seeing them reunited at event R, let us toast Bonnie and 
Clyde on their reunion after Clyde’s voyage and raise another 18 
toasts to their ten and eight birthdays, respectively! 

EEnnddnnootteess  

1. Practically every textbook on special relativity describes the twin
paradox. See, for example, John Brehm and William Mullin’s
Introduction to the Structure of Matter (Wiley, 1988)-----I have
borrowed their numerical parameters because they result in
especially simple calculations; Edwin Taylor and John A. Wheeler‘s
Spacetime Physics (Freeman, 1966, 1992); Anthony French’s
Special Relativity (Norton, 1968); and Paul Tipler and Ralph
Llewellyn’s Modern Physics, 5th ed. (Freeman, 1988); among many
others.
2. The clocks at different locations within a given inertial frame can
be synchronized as follows: Set a clock reading zero at the origin,
clocks at 𝑥𝑥 =  ±1 m reading 𝑡𝑡 =  1m 𝑐𝑐⁄ , and so on, but do not let
the clocks run yet. When all necessary clocks are arranged, send
a light pulse from the origin, and when that light reaches a clock,
it begins running. In this way, all the clocks distributed across the
x-axis will be synchronized. Events throughout the reference frame
have their time and position coordinates recorded locally, and a
sequence of events can be traced globally from this data.
3. To a good approximation, the 𝑣𝑣2⁄𝑟𝑟 accelerations due to Earth’s 
spin on its axis, its orbit about the Sun, and the solar system’s orbit 
around the galactic center are negligible in this application.
4. Recall that the proper time between two events is the time 
interval between them as measured in the reference frame where 
the two events occur at the same place. In other words, if ∆𝑥𝑥𝑥𝑥𝑥𝑥𝑥
then ∆𝑡𝑡 is the proper time.
5. These notes do not consider Clyde’s initial acceleration that got 
him up to speed at event A or his deceleration following the 
reunion at event R-----the acceleration at event Z is sufficient to 
make evident the role of acceleration in resolving the paradox. But 
those initial and final accelerations can be rendered irrelevant 
anyway by having Clyde get a running start before event A and 
coming to stop after event R. Nor do we need to consider the rate 
of change of Clyde’s acceleration (his ‘‘jerk’’) at event Z to make the 
point that it’s the existence of the acceleration itself whose neglect 
makes the adventures of the twins seem, at first glance, 
paradoxical.
6. Recall Einstein’s thought experiment about the train being 
struck by lightning on both ends [see Albert Einstein, Relativity: 
The Special and General Theory (Crown, 1961), pp. 25–27]. Einstein 
showed that the reception of the two flashes of light, if 
simultaneous to the ground-based observer, is not simultaneous 
for an observer riding on the train.
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TO THE NEWEST MEMBERS OF SIGMA PI SIGMA
Congratulations 2024-2025 

Inductees

Abilene Christian 
University
Benjamin VanBuskirk
Elliott Hembree
Grant Lyons
Jayden Smith
Samuel Ash
Sean McDonald
Simon Browning
Steven Infante

Adelphi University
Braeden Peterson
Carolina Guekjian
Julian Toczylowski
Michael Ishal
Mitchell Pozovskiy

Angelo State University
Caeden Moody
Raymond Brown
Ricardo Antunez

Appalachian State 
University
Asher Rockriver
Aydan Gibbs
David Johnston
Ella Mayfield
Helena McMorris
Jayne Hinson
Joshua Barrow
Kevin Fletcher
Sophie Hoffmann
Zacharie Zimmerman

Arizona State 
University
David Vandian
John Tamayo

Auburn University
David Goymer
Dylan Gravett
Hanzhi Wang
Henry Bylinowski
Lillianna Konrad
Nathan Yancey
Noah Jeter
Reagan Luczak
Sara George
William McElroy

Augustana College
Kazi Uzayr Razin
Thien Nguyen Hoang 

Phuc

Augustana University
Amaya Street
Ashton Jensen
Lucy Bartee
Mirella Lajos
Patrick Adah
Reagan Fisher
Ronny Lopes

Austin College
Cameron Hammond
Joseph Allen

Austin Peay State 
University
Elia Perez
Kolton Moon
Sean Peete
Seth Maraman
Steven Warth

Ball State University
Charles Steuver
Gabby Spier

Baylor University
Maya Piotrowicz
Will Bell

Benedictine College
Ashley Wallau
Gabriella Dunne
John Kline
Mark Amery
Nicholas Katze

Berea College
Abigail Dodge
Dax Wadley
Joshua Patel

Berry College
Ainsley Coil
Alden McDonald
Benji Roush
Carson Lathem
Hayden McGuire
Jacob Sylvie
Jadon Jones
Lukas Haritos
Nathan Moore
Noah Koch
Peter Ivester

Bethel University
Adrian Tan
Antoni Aybar
Cai Hallstrom
Caleb Hill

Carter Sheard
Clayton Rung
David Frahm
Ethan Freebersyser
Ethan Nelson
Ethan Sundberg
Hannah Larson
James Fenton
Jeriah Young
Nicholas Pederson
Tyler Drury
Watson Sheard

Binghamton University, 
State University of NY
Ganesh Tiwari
Kyle Yang
Laxman Chaudhary
Nirmala Kuikel
Olesya Gorbunova
Samuel Azzarello
Tibendra Adhikari

Brown University
Adnan Aldabbagh
Akshay Ghandikota
Arnav Singhal
Aster Winkler
Finnegan Keller
Ishika Tulsian
Kaleb Anderson
Samuel Ferraro
Sofia Tazi
Sophia Lloyd George
Thor Burkhardt
Yameng Zhang

Bucknell University
Anna Ottman
Caitlyn Hickey
Cole Kratz
Ethan Beachy
James Giffen
Luke Snyder
Matthew Rotoli
Matthew Stempel
Tobey Paccione

Butler University
Grant Brown
Jaclyn McNelis

California Lutheran 
University
Andrew Garcia
Carys Garvey
Daniel Bershadsky
Khusanjon Bobokhojaev

California Polytechnic 
State University, San 
Luis Obispo
Abby Bradbury
Abigail Silberglitt
Cameron Corley
Ciara Kingham
Diego Lockyer
Elizabeth Dewar-Kudsi
Hannah Reilly
Jake Wilson-Goodwin
James Haworth
Jemma Simpson
Jrue Reese
Lucy Fagan
Luke Childress
Reese Cormier
Roxanne Chambers
Sky O'Donnell
Zachary Yockey
Zack Mousharrafie

California State 
University, Chico
Alexander McPeck
Camron Crossland
Emma Miller
Gwenyth Stokes
Justin Craven
Pablo Herrador Sanchez 

de Murga

California State 
University, Northridge
Andrew Noren
Arthur Berberyan
Dhruvbhai Parmar
Giovanna Campisi
Matteo Salvador
Nathalie Tuazon
Roberto Panuco

California State 
University, Sacramento
Rocco Marshall
Ryan Huyck
Sean Currier
Toe Oo Wai Yan

California State 
University, San Marcos
Maxwell Kooiker
Michael Hauge
Rose Morse

Carnegie Mellon 
University
Alice Crafford
Anna Engel
Iris Reed
Joshua Bennett
Stom Chen
Ved Kenjale
Yiqun Xie
Yunshu Li

Carthage College
Andrew Valentini
Angelica Cuevas
Carissa Kiehl
Hector Rauda
Hiroki Imura
Justin Wheeler
Lucia Pinto Martin
Sophie Figura

Case Western Reserve 
University
Almuqtada Alyasiri
Anne Sanchez-Garcia
Daniel Reshan
Darcy Chew
Karisa Liaw
Krishna Kuchibhotla
Luca Alvim
Nicholas Burkart
Paul Rutherford
Samuel Diener
Simon Silverstein
William Hernandez

Catholic University of 
America
Nicholas Michalczyk

Central Connecticut 
State University
Abdullah Barlas
Caroline Kilian
Jhonjairo Zaldivar
Jonathan Jensen
Matthew Mitchell
Tessa Masi

Central Michigan 
University
Alexandre David-Uraz
Brian Kim
Henry Fitzhugh
Jeronimo Lira Pacheco
Kashinath Chavan
Wyatt Cook
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Central Washington 
University
Benjamin White
Cassandra Fallscheer
Christian Laurent
Darci Snowden
Dominic Showalter
Erin Craig
James Krager
Kellen Peterson
Lance Nicholson
Mehran Zaini
Nathan Kuwada

Centre College
Jonathan McCoy
Nathan Palley

Chicago State 
University
Archie Peters
Austin Harton
Laszlo Toth
N'Mari Ward
Thomas Sieka

Christopher Newport 
University
Joshua Desimone
Joshua Moore
Luke Zamagni

Clemson University
Christian Captain
Drew Hodges
James Davis
Killian Kirkpatrick
Micah Degn
Michael Medina
Valentine Mohaugen

Cleveland State 
University
Grace Miller
Jacob Forester
James Taton
Nicholas Barron
Niksa Praljak
Sebastian Squires
Sophia Greene

Coe College
Jessica Adams
Lennon McClanahan
Rain Hein
Virginia Walker

Colgate University
Bill Luo
Jared Diks
Jonathan Van Magness
Lia Veit
Peter McGrath
Ryland Ross
Samantha Wilder
Spencer Harvey
William Rye

College of Charleston
Aiden Houghton
Alexander Bielicki
Brooks Brasseur
Ella Muschlitz
Gael Gonzalez
Garrison Rickmon
Griffin Brown
Jackson Wilhite
Jose Montes
Lili Ross
Madi Cummings
Whitney Kitchen

College of the Holy 
Cross
Aidan Carroll
Ben Jenkins
Emma Trindade
Jackson Lennon
Jeremiah Hugo
M. Bruen
Madeline Massicotte

Colorado Mesa 
University
Derric Loya
Gradon Miller
Jeremy Koch
Victoria McNeece

Colorado School of 
Mines
Abby Deaton
Anna Oemick Morales 
Baiza Mand
Bianca Riebe
Brennan Musgrove
Calvin Hinkle
Drew Landy
Jackson Fisher
James Clemson
Jeremy Cefus
Kevin Collins
Kevin Evers
Nabeeha Mubeen
Paul Hodulik
Valeria Arria
Zack Disler

Connecticut College
Ali Rubin
Michael Moran
Oliver Auciello

Creighton University
Ben Foulks
Brianna Kinkaid
Charlotte Block
Daniel Juarez Luna
Daniel Olabode
Daniel White
Dziedzorm Agbenor-

Efunam
Frank Nyonator
Isaac Amoah
Jess Forbes
Pralhad Itani

Shankar Sapkota
William Schalley

Davidson College
Christopher Piatnichouk
Jingyan Chi
Niels van Duijnhoven 
Stefani Wojcik

Denison University
Aaron Bachman
Anabela Vivero
Charlotte Magnell
Donald Keough
Ollie Morse
Renee Steiner
Yize Li

Dickinson College
Emma Lothrop
Landon Reeder
Noah Lape
Uyen Nguyen

Drew University
Andzani Mthenjane
Breezy Van Patten
John McLaughlin
Theodore Krueger

Duke University
Anna Brown
Bashir Sbaiti
Deven Gupta
Madeleine Roberts
Matthew Chen
Shivam Jain

Duquesne University
Alex Ruskin
Alexandra Fumero

East Carolina 
University
Amilia Price
Christopher Bonham-

Janes
Dylan Miller
Michael Fuqua

East Tennessee State 
University
Caden Odum
Faith Simmons
Grant Shirley
Joshua Filoteo
Marissa Hankins
Mark Edenfield
Matthew Watson

East Texas A&M 
University
Antonio Cascio
Austin Baxley
Nicholas Cox
Savannah Wright
Xavier Grundler

Eastern Kentucky 
University
Isaac Thompson

Joud Bamehriz
JuLeah Edie
Nathan Guerra
Nicholas McLellan
Parker Ingram

Embry-Riddle 
Aeronautical 
University, AZ
Anthony Fabrega
Corey Kehl
Hailey Widger
Jasmine Downing
Joseph Ribaudo
Lara Ortelli
Logan Caudle
Micaela Henson
Sawyer Star
Sola Nova
Taylor Brown
William Punches

Embry-Riddle 
Aeronautical 
University, FL
Aiden Kelleher
Brianna Johnson
Grace Henry
Gunnar Larsson
Jackson Sackrider
Kaelyn Weddle
Kassidy Myers
Martyna Wojcik
Megan Soll
Mirella Hartai
Nole Liu
Skylar Wardlaw
Tess Hagstrom

Emory University
Madeleine Wilson
Nathan Raikman
Yurok Song
Zilu Pang

Fairfield University
Alexander White
Brody Matijevic
Charles Olson
David Camayo Ocampo
Ethan Hall
George Barlow
Joseph Borges
Stephen Borrelli

Florida A&M University
Abdullah Alsayegh
Alexandra Koleva
Aliyah St Louis-Alleyne
Corey Lawrence
Debit Subedi
Dorian Moore
Jessica Tucker
Lameck Mwibanda
London Starks
Nedim Yusuf

Florida Institute of 
Technology
Allison Roser
Athena Klos
Cameron Young
Camilla Wright
Damien Koon
Dominic Heffron
Elaina Ingham
Elizabeth Hayes
Grant Lindell
Jocelyn Ripley
Jose Fuentes
Joshua Keatts
Kayla Berrios
Krupa Pothiwala
Matthew Conde
Morgan Rietmann
Rahi Kashikar
Tyler Neff

Florida International 
University
Alejandro Amador
Alejandro Campos
Carlos Cardenas
David Munoz
Dennis Moreno
Jade Irizarry
Kari Johnson
Kenneth Lopez
Mauricio Perez

Florida Polytechnic 
University
Ashley-Nicole Brizan
Gavin Fleury
James Tedder
Rebecca Robinson
Sewan Ali
William Hackney

Florida State University
Adam Howell
Andrew Cook
Calvin Gillespie
Connor Brown
Trent Boritz
Tyler Fabrini

Fordham University
Jackson Saunders
Joseph Giraldi
Owen Hardy

Franklin & Marshall 
College
Elias Mitchell
Inna Shapovalenko
John Muyskens
Menelaos Raptis
Raisa Rahman Richi
Youssef El Gharably

Furman University
Albert Weigel
Ethan Ropp
Jeremy Gulley
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Madilyn Jennings
Nicholas Abell
Valeria Garcia Lopez
Walker Allen
Zia Stelte-Harrison

George Washington 
University
Alex Sadr
Katie Porter
Meghan Foster
Olivia Nippe-Jeakins
Paul Tervo
Pragya Natarajan
Rachel Wasserman

Georgia Institute of 
Technology
Alejandro Martinez
Alice Heranval
Antonina Melnikova
Benjamin Hagan
Bladen Le Clus
Christina Hulette
Elizabeth Apalkova
John Karnosh
Milica Samardzic
Rehaan Naik
Sergey Blinov
Shreenithi Katta
Yihan Zhang
Zhihan Wei

Georgia Southern 
University
Mary Kathryn Brantley

Georgia State University
Aarush Darpally
Evan Szypulski
Jack Hedin
Jack McGuire

Gettysburg College
Andrews Agyemang-Duah
Charles Dagit
Christian Teufel
Dipto Provas
Ethan Lavalley
Joseph Sackitey
Kurt Andresen
Kyle Shaffer
Rowe Crawford

Gustavus Adolphus 
College
Andrew Jensen
Anne Monroe
Arya Menk
Erin Coleman
Kirstin Poppen
Mary Davenport
Noah Hoffman
Ronard Pabi
Synnove Hunnes
William Hawkins
Zachary Stordahl

High Point University
Erik Peterson
Gabriel Valenzano
Skyler Gangestad

Hillsdale College
Alejandro Heredia
Grace Meyer
Jonah Starr

Hope College
Naomi Whitfield

Howard University
David Mugisha
Dayna Jackson
Emma Charles
Ivan Sloan
Joshua Carter
Kennedi White

Illinois State University
Anna Guo
Claire Campbell
Helen Parker
James Aygun
Max Wollerman
Nevin Smith

Indiana State 
University
Daniel Bailey

Ithaca College
Dani Adler
Samuel Smith

Jacksonville University
Gabriella Velandia

James Madison 
University
Aiden Ebner
Alec Ferguson
Ben Woollven
David Correa Schmick
Faith Stover
Grace Chamberlain
Jakeline Veliz Diaz
Kamryn McGary
Lily Howell
Mace Mierisch
Nathaniel Young
Ricky Gonzales
Sarah Ormond
Stephan Simons
Tommy Bertram

John Carroll University
Charles Mitchell
Daniel Austen
Emily Brown

Johns Hopkins 
University
Ashley Lojano Suqui
Derek Liu
Jack Drouin
Julia Gelfond
Mateusz Ratman
Ricky Yu

Sami Muhammad
Thomas Wang

Juniata College
Heechan Jung
Kavya Chheda
Nodoka Masamune
Wonjun Kim

Kalamazoo College
Alex Lloyd
Benjamin Whitsett
Carter Mayne
DongEun Kim
Ellie Mace
Emiliano Alvarado Rescala
Emma Becker
Ingrid Gardner
Zenaida Sackett

Kent State University
Ashley Zelina
Gian Santiago

Kenyon College
Anyssa El Mhaia
Bradley Dow
Dominick Frost
Lillian Gehres
Luke Wilson
Noah Hopkins
Nushin Nawar
Olivia Fairlamb
Reid Pfaltzgraff-Carlson
William Ehrlich

Kettering University
Nicholas Buchholz
William Porter

Kutztown University
Aidan Wensel
Ally Towson
Elizabeth Batchelar
Jared Sofair

Lafayette College
Maddox Horn

Lawrence Technological 
University
Bhubanjyoti Bhattacharya
Changgong Zhou
George Moschelli
Luke Hudy
Pol Jarne Cupons
Sonali Gandhi

Lawrence University
Casey Holman
Daisy Nguyen
David Smith
Helin Wang
Hilirie McLaughlin
Jordan Simons
Joseph Carpenter
Joseph Davis
Keegan Mencke
Leonard Fesemyer
Lifeng Li
Rose Williams

Longwood University
Anastasia Lajoie
Elijiah Tonello
Parker Jones
Preston Mitchell
Reese Vincent
Sean Oliva
Shane Dunford

Louisiana Tech 
University
David Yu
John Sibley
Thomas Palmer

Loyola University, New 
Orleans
Dylan Chehebar
Melena Busse
Sam Izrael

Luther College
Jack Moriarty
Mark Prince
Ryan Holt

Lycoming College
Conner Penz
Isabel Jackson
Matthew Motuz
Megan Gorsuch
Mohamed Ebeid
Oreoluwa Aiyegbusi
Samantha Adamski
Thane Goetz
Zachary Pleska

Marietta College
Brady Shildwachter
Caden Adams
Justin O'Bryon
Kaitlyn Stewart

Marquette University
Amy Hardison
Gregory Occhiogrosso
Ian Shimek
Mallorie Schams
Margaret Rongaus
Usman Waheeduddin
Zoe Dimmitt

Marshall University
Alan Messinger
Jacob Lee
James Britton
Joseph Powell

Massachusetts 
Institute of Technology
Alice Le
Amir White
Anna Orgel
Antti Asikainen
Ben Lou
Christopher Tong
David Dai
Dobrica Jovanovic
Donald Liveoak
Eddie Chen

Eleanor Winkler
Ezekiel Daye
Garrett Heller
Jorian Benke
Jovan Markovic
Karen Lei
Kayla O'Donnell
Leo Yao
Max Tan
Quan Nguyen
Samuel Christian
Saul Balcarcel-Salazar
Tomasz Slusarczyk
Vetri Vel
Zhening Li

McMurry University
John Tran
Samantha Ford

Miami University
Andrew Dirr
Ezra Naik
Grayce Dyer
Irvin Snider
Kshitiz Rai
Lakshan Don Manuwelge 

Don
Leeanne Krabbe

Middle Tennessee State 
University
Ariel Nicastro
Camryn Welborn
Daniel Kelley
Ethan Weiche

Millersville University
Alexandra Ziegler
Trevor Winter

Minnesota State 
University, Moorhead
Gabriel Grant
Hannah Crumby
Taytum Nelson

Missouri University of 
Science & Technology
Andrew Miget
Aslan Merioles
Connor Coolbaugh
Gabriel Duncan
Jackson Marlett
Lukas Farthing
Luke Twitty
Markus Fischbeck

Moravian University
Elizabeth O'Donnell
Heather Adams

Morgan State 
University
Janelle Darden
Jestina Smith
Jocelyn Pellegrino
Kigozi Musazi
Sirray Smith
Vaughn Kamaal
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Mount Holyoke College
Bea Croteau
Estefania Baca
Ines Belkhodja
Latika Joshi

Muhlenberg College
Sofia Davvetas

Murray State University
Alexandra McDowell
Ethan Standridge

Nebraska Wesleyan 
University
Tremaine Anderson
Trey Pepper

New Mexico Institute of 
Mining and Technology
Alexander Luke
Jonathan Dooley
Nathaniel Serda
Ryan Zander

New Mexico State 
University
Andres Chappa
Andres Mendoza
Dani Ortega
Ethan Cichon
Saul Hernandez
Seth Wright

New York University
Asaf Greenfield
Edison Wang
Ho Hin Ambrose Lo
Joyce Shi
Julia Williamson

North Carolina State 
University
Arvin Kushwaha
Benjamin Hanestad
Jacob Roof
Josh Ott
Megan Vezzetti
Robert Leske

Northwest Nazarene 
University
Jackson Berreth
Ryland Amsden

Occidental College
Ethan Hanning
James Huh
Joshua Lo
Zelie Goldberg Little

Ohio Northern 
University
Alexander Burkholder
Brad Hanely
Colin Willits
Colton Wasserbeck
Diego Rios
Patrick Bak
Thomas Masterson

Ohio Wesleyan 
University
Aestelle Dondero
Bret Becker
Dean Shacklett
Esmeralda Ramos 

Sarmiento
Janik Dixon
Jessica Leahy
Joaquim Bila
Kathleen Bulger
Parthey Vasani
Raazia Aamir

Pennsylvania State 
University at Erie, The 
Behrend College
Dylan Mattocks
Emme Baldwin
Evan Payne
Jonah Higley
Maya Volpe

Pennsylvania State 
University, University 
Park
Alena Casella
Alex Wiersbitzky
Ameya Adkar
Angelina Estadt
Connor Luettgenau
Dylan Davenport
Elisabeth Hager
Jacob Newton
Kaitlyn Konopka
Katherine Groomes
Marcus Smith
Matthew Giampetro
Matthew Wehler
Quinn Sullivan
Sarah Garman

Providence College
Alec Ferreira
Casey Kenan
Elizabeth Hallock
Julianne Burke
Kat Schroder
Natalia Fila

Purdue University 
Northwest
Antonia Frech
Matthew Gagliardi
Matthew Prescott
Theta Oosterbaan

Radford University
Deanna Perales
Domenic Del Grosso
Ella Friedl
Gage Griffith
Lily Backus
Quentin Shivnen
Savannah McBride

Randolph College
Andrew McNulty

Brooke Rolocut
Danielle Nunez
Izzy Allen
Seneca Drennan

Randolph-Macon 
College
Abigail McGowan
Brady Lake Vincent
Christian Eppard
Matt Freakley
Nick LeBel
Rianna Lowery
Savannah Jones
Zachary Diedrick
Zack Beagle

Rensselaer Polytechnic 
Institute
Anne Campbell
Aurora Chen
Calvin Brooks
Claudio Giavalisco
Hannah Turner
Jack Hudson
Kerrigan Nish
Madison Brooks
Megan Schlogl
Nathan Laposky
Nicholas Bilsborrow
Paul Lea
Pranav Varanasi
Scott Liguori

Roanoke College
Addy Littlefield
Dylan Knick
Justin Hemmerling
Lauren Schefter
Quinn Fuse

Rose-Hulman Institute 
of Technology
Benjamin Lyons
Hayden Simmons
Ian Mahoney
James Lambe
Lila Beghtel
Lisa Sebastian
Nick Caldwell
Timothy Govenor

Rowan University
Brett Boyle
Elliot Ward
John Rath
Mark Smeltzer
Yatra Patel

Rutgers University - 
New Brunswick
Ahmed Shaikh
Alexander Lin
Ali Ahmed
Andre Barbosa
Aniruddha Madhava
Anish Suresh
Antonio Perillo
Areeba Wani

Brendan Henley
Darshan 

Lakshminarayanan
David Lin
Elisha Shmalo
Ethan Kasaba
Ethan Lee
Gabriel Cruz
Govind Ramgopal
Hari Rajesh
Jacen Nisbet
Jason Hilyard
Jeremiah Hou
Joshua Karten
Justin Hilyard
Keshav Badri
Mary Buist
Max Goldberg
Nathalia Rivera Orellana
Nidhish Sharma
Raye Kessler
Rebecca Ungar
Rodrigo Fernandez
Ryan Badi
Satyajit Gade
Scotty Hiltner
Srushti Selot
Thomas Simpson
Wai Leuk Chen
Yongxin Deng

Saint Anselm College
Bennett Ronayne
Dylan Perry
Maura Wozniak

Saint Bonaventure 
University
Alexander Behr
Joao Wesley Costa
Joie-Rose Stangle
Katherine Kuzniar

Saint Joseph's 
University
Calvin Huisentruit
Christian Ottesen
Jessie Taylor
Matthew McGrath
Max Stoltzmann
Paul Halpern
Ronald Pedelty
Sergio Freire

Saint Mary's College
Alex Stornelli
Mathew Vieke

Saint Peter's College
David Salazar
Isabelle Bautista

Saint Vincent College
Andrew Joyce
Anthony Sparta
Daniel Hough
Matthew Vanden Berk

Salisbury University
Andrew Steele

Emilio Monzeglio
Gage Kelley
Zeke Brush

San Jose State 
University
Benjamin Spindt
Bo Eickelberg
Devani Scott
Gabriel Gaeta
Isaiah Solagbade
Jacob Garner
Kyle Corbett
Logan Miller
Logan O'Brien
Matthew Yoch
Samuel Petruescu

Santa Clara University
Joseph Vollert
Leo Illing
Riley Carpenter
Serena Thompson

Seattle University
Craig Horton

Seton Hall University
Austin Hunsberger
Bryan Hernandez
Jocelyn Makenna Buendia
Joseph Garrett

Sewanee: The 
University of the South
Abbie Buckner
Austin Gao
John Wilson
Jonathan Silva
Justin Gao
Kylene Monaghan
Leonardo Wang
Lily Thompson
Lydia Tyrrell
William Glover

Siena College
Ajay Singh
Grace Scherer
Matthew Carberg
Mohamed Shahabuddeen
Neha D. Matta
Ryan McManamon
Seth Batty
Yiheng Lu

Skidmore College
Camden Holland-Shepler
Claire Rubin
Eli Rothstein
Emily Gross
Lion Brauer
Meiirzhan Karataikyzy
Nerine Thompson
Oliver Goldman
Owen Young

Slippery Rock 
University
Atharva Sumant
Daniel Froehlich
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David Graham
Julia Addink
Owen Shaffer

South Dakota State 
University
Gavin Perrell

Southern Adventist 
University
Colton Edelbach
Oscar Coral

Southwestern 
Oklahoma State 
University
Austin Jones
Ethan Layman
Jonathon Barrett

Spelman College
Anya Johnson
Christian Johnson
Katelyn Buggs
Niya McWhirter-Hall
Ysabella Lopez
Zoey Johnson

St. John's University
Adam Choudhry
Alexander Ram Singh
Crystal Pierre
Jessica Yau
Joseph Kennedy
Maia Savich
Savanah Revoir
Tadhg Sullivan

St. Lawrence University
Owen Beebe

St. Olaf College
Aaron Rutherford
Carmella McGee
Eskil Irgens
Jordan Vickers
Maureen Bowen
Reid Rognerud
Ryan Carlisle
Timothy Cermak
Yilin Yang

Stephen F. Austin State 
University
Kepler Owen
Taylor Mestas

Stetson University
Faith Patterson
Haley Eck
Sneh Modi

Stevens Institute of 
Technology
Isaac Van Benthuysen
Owen Durnien
Raymond Neff
Reka Weinacht

Stockton University
Maxim Grubenko
Tasfia Khan

Stony Brook University
Anthony Masella
Colin Byrnes
Emrecan Sonmez
Grace Ding
James Cross
Javin Ohara
Kevin O'Shea
Leslie Yan
Matthew Rosati
Sameer Singh
Shi Teng Mei
Sicheng Liu
William Lancer
Xianglei Fang

SUNY, Fredonia
John Rutsky

SUNY, Geneseo
Alexander Boucher
Dawson Tooker
Maggie Smith
Matthew Willard
Mitsuki Tabei
Nicholas Bauman
Owen Coffey
Ryan McDonald
Shoshanna Hertz

SUNY, Oneonta
Thomas Passannante

SUNY, Plattsburgh State 
University
Minseong Kim

SUNY, University at 
Buffalo
Dominic D'Arrigo
Emily Diorio
Liam Jones
Mahin Eliaas

Susquehanna 
University
Cory Mabry
James Berthelon
Lauren Edwards

Texas Tech University
Connor Aronoff
Eitan Klarich
Harry Brittan
Justin Higgins
Muhammad Umer Farooq
Niramay Gogate
Sandeep Puri

The Citadel
Mitchel Huott
Robert Price
William Boyd

Thomas More 
University
Josephine Roach

Towson University
Arthur Nguyen

Fnu Shipra
James Minter
Saneyda Hernandez
Shital Vaidya
Shiva Pokhrel
Zachary Dietz

Trinity College
Claudia Geer
Shivanshu Dwivedi

Trinity University
Addison Wilberg
Alec Ewe
Isabel Garcia
Nicholas Stipanovic
Sierra Goode

Truman State 
University
Margaret Ferney
Navin Bhattarai
Thirtha Karmakar

Tufts University
Alexandra Timoney
Alexia Oltramare
Amber Banks
Andrew Korkus
Avery Hanna
Brian Fu
Caroline Carr
Constantine Moseley
Dake LaSala
Daniel Harrington
Emma Rabinowitz
Grace Masiello
Husam Adam
Jake Pandina
Julian Sutaria
Julianna Birn
Leo Liu
Lucas Steinberger
Lukas English
Micah Baum
Nancy Schoen
Noah Horn
Rekha Mahadevan
Robert Bush
Ryan Cooley
Ryan Luo
Ryan Stolarz
Sebastian Moreno-

Comstock
Simon Webber
Sona Kocinsky
Sophia Truex
Trevor Wallace
Won Kim

Union College
Alex Roginski
Alexia Goldenberg
Colin Farrell
Eduardo Castro
Jacob Danziger
Micaela Magno
Nolan Blake

United States Air Force 
Academy
Gavin Unterreiner
Gracelynn Olinger
Luke Phillips
Michael Murphy
Quinn Miller
Weston Jenkins
Zachary Aster

United States Military 
Academy, West Point
Anthony Schmitz
Bridget Ge
Christian Custodio
Connor Rainey
Jace Engberg
Jonah Thomas
Marisa Swiatek
Mason Savoie
Matalyn Espenshade
Michael Speer
Olivia Jenkins
Patrick Ferguson
Qinglang Lao
Shannon Rauch
Simon Kirschenbaum

United States Naval 
Academy
Demetrius Bush
Harrison Kaplan
Jacob Welch
Lucas Spiro
Pedro Suarez-Solar

University of Alabama 
at Birmingham
Aidan O'Beirne
Brian Chandler
Daniel Wang
Helen Robinson
Lamario Williams
Margaret Birks
Margaret Dowling

University of Arkansas
Andrew Files
Andrew Letsch
Charlotte Boehme
Connor Janzen
Elizabeth Hall
John Sooter
Katelyn Bryant
Maria Fernanda Mayorga 

Echeverria
Olivia Wyllie
Sam Adams
Taksh Patel

University of California, 
Los Angeles
Aashman Mehta
Adam Janik
Aiden Gavin
Alexander Pfistner
Angus LaFemina
Annika Feng

Aryan Dutta Baruah
Aryan Law
Aryan Mosavian Pour
Brian Chang
Curtis Zhou
Danielle Timm
Dron Paul Choudhury
Dyson Lewis
Ehban Awan
Emily Elien
Evan Garber
Gracie Bitting
Henry Moon
Hudson Ma
Ian Liu Faversani
James Thelen
Kabir Punjwani
Malena Bloom
Medha Prasad
Minh Hoang
Monic Moy
Nicole Everage
Niteesh Putta
Oscar Lipski
Paige Entrican
Prachet Poddar
Ryan Zheng
Sai Charan Petchetti
Samiksha Krishnamurthy
Scarlett Greenwood
Sophia Tsoukalas
Sophie Suh
Swathya Chauhan
Taizo Nakayama
Yashvardhan Marda
Yohannes Mergia

University of Central 
Arkansas
Eric Nguyen
James Morrison
Jeremy Abbott
Samuel O'Connor

University of Central 
Florida
Eugenio Diaz
Nishtha Tikalal

University of Colorado 
Boulder
Benjamin Braun
Chadi Dunbar
Connor Desrosiers
Edward Applebaum
Eirik Hedges
Jamison Barcelona
Mason Hergert
Ricardo Silvestre
Tatum Middleton
Tess Ekblad

University of Colorado 
Denver
Abigail Hollmann
Brie Clarke
Ethan Ryan
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Hamza Mekuria
Hunter Swartwout
Isabella Adolf
Jessica Paredes Saltijeral
Kate Tucker
Piper Malczewski
Tim Comstock

University of 
Connecticut
Cara Jordan
Devesh Karthik
Ethan Miller
Grace Forrey
Holden Sullivan
Isabella Bruzzese
John Munro
Leonard Schweitzer
Lillian Smith
Matthew Bradshaw
Ryan Arduini
Simon Correra
Sophia Kempe
Vatsal Bandaru
William Dougherty

University of Dayton
Nathan Sowder
Thomas De Santis
Tom Jacob

University of Kansas
Abdullah Iqbal
Adithya Sadanandan
Banji Adetoye
Ceres Botkin
Gaurab Sedhain
Kate Boyer
Levi Van Ryder
Michael Wieber
Owen Zafuta
Utsav Siwakoti
Vivan Bhatt
Yashassri Rajind 

Balasooriya Galgamu 
Arachchillage

University of Louisville
Bryn Connelly
Emma Gillespie
Nathaniel Woolery

University of Maine
Adam Dugre
Avery Richard
Jenna Lawson
Koby Johnson
Matthew Town
Rene Mercado
Trace Harris

University of Mary 
Washington
Camille Jacome
Edmund Garcia
Elijah Harrington
Grace Dulay
Hannah Steele
Sean Swick
Sophia Jensen

University of Maryland, 
Baltimore County
Katherine Carver
Michael Moody

University of 
Mississippi
Andrew Scholz
Elizabeth Goreth
Jackson Puleo
Kaylyn Beard
Walker Coon

University of Missouri
Ada Nelson
Arash Ghobadi
Brendan Fuller
Carter Meyerhoff
Elena Rembusch
Gourab Nandi
Jenna Bologa
Trey Rolfes

University of Mount 
Union
Alex Rudolph
Annika Stankowski
Connor Good
Erik Murray
Logan Good
Michael Skeriotis
Shawn Powers

University of North 
Carolina Wilmington
Dalton Poole
Mary Iva Knorr
Spencer Brown
Zachary Palladino

University of North 
Georgia
David Olsen
David von Meyer
Hannah Burch
Piper Spraker

University of Northern 
Iowa
Connor Cunningham
Ryan Peck

University of Notre 
Dame
Alexander Sterling
Anneliese Wickson
Caleb Quick
Emma Laboe
Giorgi Kharchilava
Griffin Mulcahy
Henry Bloss
Konstantin Bauer
Laura Fields
Matthew Doty
Nathan Jamieson
Philip Templeman
Victor Williams

University of 
Pittsburgh
Alexander Mao

Brandon Vargo
Brennan Novak
Hannah Leary
Jaden Philips
Kyle Mo
Lambert Zhang
Lucas Miller
Lucas Ribaudo
Nate Johnson
Spencer Freeman
William Deneen
Xingyu Zhang
Yuhao Huang

University of Puget 
Sound
Amory Arado
Ella Slattery

University of Richmond
Michael Bo
Sophia Ellis
Yuxuan Hu

University of Rochester
Aadit Jain
Abobakar Sediq Miakhel
Amelia Heilbronn
Anagha Ramnath
Austin Chin
Brandon Liu
Daniel Meir
Erica Sundermeyer
Grace Dono
Heidi Donovan
Jackson Gerew
Julia Largett
Laura Quinonez
Linqi Jiang
Luchang Niu
Sunny Woo
Tianchen Chu
Tianhao Zhang
Tomoki Imura
Waly M Z Karim
Yiting Jin
Zechen (Cheryl) Liu

University of San Diego
Darius Vera
David Vera

University of San 
Francisco
Alex Chen
Alex Raduenz
Faadil Shaik
George Kunze
Harley Zerega
Ian Burrows
Kaleb Afsari
Matthew Blaisdell
Nathan Martuza
Pooja Nair
Sofia Gomez

University of Scranton
Aaron Sawicki
Alexandros Papadopoulos
Aryan Chandavarkar

Curtis Scott
Deanna Holbert
Dillon Ryan
Gerard Piccini
James O'Malley
Joseph McLoughlin
Joseph Rachwal
Katherine Seal
Kevin Keil
Mary Krichbaum
Matthew Felicia
Rebecca Potter
Zainab Shah

University of 
Tennessee, 
Chattanooga
Emery Rutledge
Olivia Ziemer

University of Texas at 
Dallas
Devin Springborn
Kevin Lorinc
Riven White

University of the 
Cumberlands
Alvaro Legaz
Colton Caudill
Dustin Sulfridge
Hauke Trost
Jaden Taylor
Korbin Keith
Lucas Duran Libaak
Natalia Martinez
Zac Dean

University of Utah
Aaron McMillin
Adam Dorsky
Chase Johansen
Cole Utley
Conrad Morris
Ethan Hood
Jacob Bucher
James Utton
John Knight
Justin Long
Kemuel Cullimore
Kennedie Wilding
Lukas Mesicek
Matthew Cottle
Nathan Mellish
Nathaniel Fargo
Samantha Ball
Sophie Kane
Sunny Rasmussen
TJ Beaslin
Will Dutton
Yi Le Hong
Zachary Johns

University of Vermont
Aurelia Bolton
William Cusack
Yubin Han

University of Virginia
Jackson Christopher Glass

Kieran Wall
Owen Larson

University of 
Washington Bothell
Austin Sinfuego
Carol Miu
Delwrick Nanthou
Joey Del Gianni
Liliana Flores
Michael Reese
Morrigan Kalet
Roland Rothwell

University of 
Wisconsin, La Crosse
Bennett Capelle
Caleb Davey
Ella Reese
Isaiah Delebreau
Kelvin Scheurer
Michael D'Amico
Nicholas Raden

University of 
Wisconsin, Eau Claire
Dylan Berry
Edward Cooper
Noah Woodruff
Samuel Johns

University of 
Wisconsin, River Falls
Haylie Rasmussen
Peter Bendel
Ryan Schneider

Ursinus College
Aidan Kirk
Alyssa Himmelreich
Blake McNulty
Charlotte DiLello
Ewan Chattin
Gavin Soueidan
John Keim
Juniper Bauroth-Sherman
Meagan Crothers
Parker Shillingford
Philip Conte

Vanderbilt University
Austin Smith
Ava DiLouie
Cooper Donovan
Danika Ghiselli
Elliot Shani
Hamza Salman
Jack Armstrong
Jacqueline Strain
Jeremiah Webb
Jianzhi Zhang
Minh Le
Rachel Koh
Summer Host
Tejas Mahesh

Villanova University
Abdullah Al Rafi Mahmud
Daniel Schein
Eddie Marici
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Laura Callahan
Megan Ward
Nathaniel Bevins
Nicole DePergola
Tristan Bolinsky

Virginia Military 
Institute
Aiden Psczulkoski
Hampton Wohlford
Marissa Salisbury
Michael Hatfield
Reese Lassiter
William Young

Virginia Polytech 
Institute and State 
University
Alec Burnett
Arati Thapa
Benjamin Denson
Clara McMullin
Derek Wodotinsky
E M Dinidu Hathnagoda
Egor Kolesnikov
Ethan Lai
Fir Takacs
Gerrit Vonk
Graham Lang
Haoyan Ding
Ian Boyd
Jaden Minnick

Jake O'Brien
John Horger
Kenneth Edmison
Krishnanand Karthikeyan 

Nair
Kyle Johnston
Manoj Ghosh
Maria Ziu
Matthew Crane
Matthew Kaupin
Max Linville
Muhammad Usman Baig
Mya Shekitka
Nathan Dressler
Nathaniel Puckett
Omolara Bakare
Pengze Wu
Pete Downey
Richard Naylor
Ryan Mueller
Sara Shabani
Stephen Scott
Thomas Koutsikos
Vipin Yadav
Wyatt Thomas
Xiaolin Qi

Wabash College
Augustin Sanchez

Wake Forest University
Edith MacKenzie

Edward Brown
Isabelle Coughlin
Mitch Turk
Ryan Phillips

Washington & Jefferson 
College
Daniel Swauger
James Gogol
John Sholtis
Linnea Johansson
Nathaniel Harden

Washington and Lee 
University
Alexa De La Cruz Cisneros
Alexander Bousman
Drake Perrin
Hein Lin Htut
Joel Sotelo Flores
Leo Avigliano
Mackenzie Morante
Mariam Khaduri
Nathan Gilbert
Quinton Winter
Sasha Acevedo
Syed Kasim Shamsi
Wesley Mazzucco
William Malambri

Washington University 
in St. Louis
Bobby Shi

Robbie Ellis
Sam Patterson
Tony Li
Will Rosenberg

West Virginia 
University
Abyss Halley
Sloane Sirota

Western Kentucky 
University
Elena Ley
Travis Oliver

Wheaton College
Nathaniel Tarullo

Wittenberg University
Leonardo Juarez
Presley Doss

Worcester Polytechnic 
Institute
Connor Sengaloun
Dawei Liu
Diana Xiao Maddock-Mark
Ethan Holden
Nicholas Cifone
Patrick Ryan

Xavier University
Elin Hansson
Emma Simone

Jimmy Stringer
Olivia Parker

Yale University
Daniel DeCerbo-O'Brien
Edos Herwegh Vonk
Ele Donegan
Eli Bader
Ethan Martinez
Grace Burton
Iffat Zarif
Ingrid Rodriguez Vila
Jeb Cui
Jee Hwan Kim
John Kiely
John Lloyd
Maddi Brown
Marvin Odobashi
Maryanne Xu
Mason Abrell
Morgan Holien
Nikita Mazotov
Pranet Sharma
Quinn Ennis
Rohan Wassink
Tanish Chettiar
Wayne Ariston
Yiding Zhang
Yurou Liu
Zachary Zitzewitz

Invest in the  
Preservation of Physical 
Sciences History
Jamila Hinds joined the Niels Bohr Library & 
Archives (NBL&A) as a field study intern. She 
didn’t just gain experience—she became a 
guardian of science’s past.

Your support ensures that 
emerging leaders like Jamila, 
and many more—can carry this 
mission forward.

Watch Jamila’s story.
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