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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!

www.spsnational.org/awards/service

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 chapters. 

Nominate someone today! 

www.sigmapisigma.org/awards/service

Recipients receive national recognition and certificate.
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Being a college student, especially in 
the fields of physics or astronomy, 
has been tough over the past couple 

of years. COVID has hampered many of 
the support systems that we all rely upon—
innately or overtly—for our sense of purpose 
and community. It has been a challenge to 
maintain Society of Physics Students (SPS) 
on-campus activities and outreach events, 
have in-person Sigma Pi Sigma inductions, 
and otherwise engage with others in our 
discipline in the ways we were accustomed 
to.
	 Serving as your Sigma Pi Sigma president 
during the pandemic has limited my ability 
to interact with individual chapters and travel 
to help facilitate honor society inductions. 
Yet, this has been my favorite part of serving 
in this role—visiting chapters across the 

country and experiencing the unique and vibrant ecosystems that reside within them.
	 Fortunately, we’ve adapted and discovered new ways to maintain these relationships 
that have sustained us over this time (Zoom!). We’ve also been expertly supported by 
our amazing and dynamic National Office, which has steadfastly maintained contact, 
developed new initiatives, buoyed our regional zone councilors (ZCs) and associate zone 
councilors (AZCs), and helped us all weather this difficult time.
	 While we’ve experienced varying degrees of fatigue during the pandemic, we collectively 
owe a huge debt of gratitude to each and every member of the team at the National Office 
and the National Council (including AZCs and ZCs), for not only sustaining our community 
but also for growing it by developing novel initiatives to help students in key areas. These 
initiatives include the AIP-SPS Undergraduate Education Pandemic Assistance program 
and the Food for Hungry Physics and Astronomy Students program, efforts to promote 
diversity, and many others. Continuing our momentum and focusing on the future has 
helped individual students and chapters alike, and positioned us well for the future.
	 Speaking of...What are you doing October 6th–8th? I’m looking forward to gathering for 
the upcoming Physics Congress, or PhysCon, in our nation’s capital to not only “Celebrate 
100 Years of Momentum,” the meeting’s theme, but to also join as a community and carry 
this work forward into the next century of SPS. PhysCon is open to undergraduates with 
an interest in physics and astronomy, SPS advisors, SPS alumni, and Sigma Pi Sigma 
members, and is the largest undergraduate gathering of physics and astronomy students 
in the country. This will be one phantastic and phun event, with opportunities to hear and 
meet luminaries in our fields, visit campuses and labs in the DC area, and interact with 
students and chapters from across the country. So be sure to join us in celebrating Sigma 
Pi Sigma’s centennial birthday and setting the course for our next century of supporting all 
of those who study physics and astronomy.
	 As I come to the end of my time as your Sigma Pi Sigma president, I’m also psyched that 
COVID restrictions are relaxing and campuses are again able to have functions and outside 
visitors. If you are interested in establishing an SPS or Sigma Pi Sigma chapter in advance 
of PhysCon, or resuming interrupted in-person Sigma Pi Sigma inductions for physics and 
astronomy students, the National Office and I stand ready to help. I’d love to complete my 
term by visiting some campuses to assist in this effort. Thanks for the opportunity to serve 
in this role, and I hope to see each of you at PhysCon in Washington, DC, come October! n

Meeting the Challenges of 
the 21st Century and Beyond

by Professor James D. Borgardt, Sigma Pi Sigma President

Letter from Sigma Pi Sigma President

 Photo courtesy of James D. Borgardt.
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The American Institute of Physics is a 
federation of scientific societies in the 
physical sciences, representing scientists, 
engineers, educators, and students. 
AIP offers authoritative information, 
services, and expertise in physics 
education and student programs, science 
communication, government relations, 
career services, statistical research in 
physics employment and education, 
industrial outreach, and history of the 
physical sciences. AIP publishes Physics 
Today, the most closely followed magazine 
of the physical sciences community, and 
is also home to the Society of Physics 
Students and the Niels Bohr Library & 
Archives. AIP owns AIP Publishing LLC, 
a scholarly publisher in the physical and 
related sciences. www.aip.org

Member Societies 
Acoustical Society of America
American Association of Physicists  
 in Medicine
American Association of Physics Teachers
American Astronomical Society
American Crystallographic Association
American Meteorological Society
American Physical Society
AVS Science and Technology of Materials,  
 Interfaces, and Processing
Optica (formerly OSA)
The Society of Rheology

Other Member Organizations

Sigma Pi Sigma
Society of Physics Students

Connect with Sigma Pi Sigma

LinkedIn 
https://www.linkedin.com/
groups/142619/  
Facebook 
www.facebook.com/groups/ 
sigmapisigma

Donate 
donate.aip.org 

OF MOMENTUM

OCTOBER 6-8, 2022  |  WASHINGTON, D.C.  

Julianne Pollard-Larkin  
MD Anderson Cancer 

Center

K. Renee Horton 
NASA

Rush Holt Jr. 
former CEO of AAAS

Sarah Hörst  
Johns Hopkins 
University

Plenary speakers

Events

•	 5 Plenary Sessions  

•	 Tours: Green Bank Observatory, National Labs, GWU, UMD, 
Smithsonian, and more

•	 15+ workshops    

•	 Poster Session & Physics Phine Art Exhibit and Competition   

•	 Career Expo Chapter Showcase   

•	 Grad School Fair    

•	 High Energy Hot Chocolate and Game Night &  	
Astronomy Night at GWU    

•	 Dance Party & Physics Phestival

Register today at 
sigmapisigma.org/congress/2022

Early bird registration open until 
September 6, 2022
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A hundred years ago, Sigma Pi Sigma was created at Davidson 
College, North Carolina, by students and faculty who donated 
their time and resources to help strengthen the undergraduate 

community of physics and astronomy students. Two of the founding 
pillars of the society are to support excellence in physics and 
astronomy and to encourage fellowship. These ideals are part of the 
charge that each Sigma Pi Sigma member agrees to upon joining, and 
they live on today through our support of the 2022 Physics Congress.
	 While travel remains something most students were not able to 
do much of recently, in-person conferences have begun again around 
the globe. Undergraduate research presentations remain one of the 
most important professional development activities we can support. 
The practice of effectively and succinctly communicating with peers 
and leaders in the field is excellent preparation for today’s workforce. 
Engaging in conferences provides students with a wealth of skills and 
experiences that will serve them throughout their careers and that go 
beyond what can be taught in the classroom.
	 By presenting on their physics and astronomy research or 
outreach, students not only participate in the scientific process but 
also hone their communication skills as they learn to share findings 
and interests with a wide audience. They practice their elevator 
speeches and make connections that can open up future career 
paths. They develop an awareness of what it means to be part of 
the scientific community beyond their immediate research groups and 
academic departments.

	 Often, students gain insights into how their research connects to 
other research groups—or entire fields of study of which they were 
not aware. Science that occurs in a vacuum runs the risk of failing 
to advance the field and our shared understanding of the universe. 
With your help, we can provide student leaders with opportunities to 
grow both professionally and socially. SPS and Sigma Pi Sigma are 
inviting students from all around the United States and beyond to join 
us October 6–8 in Washington, DC, for the 2022 Physics Congress. 
This event will bring together over 1,000 students for three days of 
professional development and networking.

Plenary speakers include

•	 Julianne Pollard-Larkin, Section Chief for Thoracic Radiation 
Physics at MD Anderson Cancer Center

•	 K. Renee Horton, Space Launch System (SLS) Quality 
Engineer at NASA

•	 Rush Holt Jr., Scientist, Politician, and former CEO of American 
Association for the Advancement of Science (AAAS)

•	 Sarah Hörst, Associate Professor of Planetary Sciences at 
Johns Hopkins University

	 This once-in-an-undergraduate-career opportunity only happens 
every few years, and we want as many students as possible to be part 
of the action.

Supporting Travel, Supporting Students in 2022
by AIP Foundation and Brad Conrad, Director of Sigma Pi Sigma

1 2

“I conduct research on the physics of smell. I presented this research at the PhysCon meeting last November and several other 
national meetings. I am excited to have been accepted to an REU in biophysics . . . Once again, thank you for your support. I know 
that many of the SPS programs, such as the scholarship program, would not be possible without the generosity and dedication 
of donors like you. I am especially grateful for the opportunities that your donation will provide me through this scholarship as I 
continue my education. Your generosity has truly made a difference in my life.” 
- Carissa, an SPS member who received a donor-supported SPS travel award
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“The community of SPS, whether at my school or at PhysCon 2019, has blown me away, [especially] the number of people who 
are curious about the physical world. SPS has given me a platform to spread the passion for physics through our community 
outreach and campus ice cream socials. It’s given me more information on what a life after my physics degree could look like. I 
am so grateful for what I have learned through this society, and the people I have met through this organization. For a long time, 
I was studying physics out of pure enjoyment, but this past year, being involved with SPS has opened the door for me to really 
think about what I am able to do after I graduate. Or after I graduate with a PhD, which is what I want to do after my bachelor’s.” 
- Sophie, an SPS member who received a donor-supported SPS travel award

1:	 Students from Grove City College, wearing T-shirts they designed, 
honor a poster tube that safely transported many of their scholarly 
works. 

2:	 Students supported by Sigma Pi Sigma member donations at the 
2019 Physics Congress. 

3:	 Luminary and longtime friend of SPS, Jim Gates, addresses the 
2019 Physics Congress. 

4:	 Students attend a workshop at the 2019 Physics Congress. 

5. Students present their research. 

	 All photos courtesy of Ashauni Lennox, AAPT.

3 4 4

	 With the direct support of donors such as yourself, SPS can offer 
students grants to help offset travel and registration costs for the 2022 
Physics Congress. You can help students make connections that will 
last a lifetime by contributing to the Congress Centennial Endowment 
Fund at foundation.aip.org.
	 Considering that most juniors and seniors have limited 
opportunities to present before applying to their first jobs or graduate 
programs, PhysCon 2022 is an opportunity that could change their 
lives. This is where we, Sigma Pi Sigma, come in—many of these 
students simply cannot afford to attend PhysCon without a helping 
hand. Sigma Pi Sigma and SPS can support unique initiatives at over 
800 different schools across the globe.
	 Linked but distinct, the societies of Sigma Pi Sigma and SPS are 
volunteer driven and donor supported. With your help we can ensure 
that future generations have experiences that mirror the comments 
of the student leaders featured here. We each have a part to play in 
making the community more accessible and welcoming, and I invite 
you to join us in supporting the next generation and next 100 years of 
Sigma Pi Sigma. n

Your Dollars At Work

5

Give your IRA a Vacation

We can help you make your IRA work for you
When you use the IRA Charitable rollover to support the 
mission of Sigma Pi Sigma, you can relax. It is like giving 

yourself a vacation. 
You can also make a planned gift to SPS. 

One of our SPS donors writes, 
“I was able to help AIP and fulfill my desire to support SPS this 

year while reducing my tax burden.” 

To learn more or discuss your 
intentions, contact Brad Conrad 
or Mariann McCorkle in the AIP 
Foundation: 
mmccorkle@aip.org 
301-209-3098
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Adopt-a-Physicist in Verse
by Matthew Anticole, Physics Teacher

#1:

All around you,
Situations come and go,
Learning to follow the flow

You will grow and change,
And learn tools to help you.
You will learn and apply

Let your tools help you
Become the best version
Of what you dreamed

#2: 
You’d think Sports and
Science would be separate,
One in the classroom
and one on the field,
but how wrong you are.

Lacrosse, a sport of speed, intensity,
And science! With lacrosse and hockey
Sticks are involved creating an extension of 
our bodies
which means torque and
Angular momentum is involved. The 
placement
Of your hands causes your stick to undergo a
rotation. The lacrosse stick rotates at an 
angular speed
Making your shot accelerate

Lacrosse isn’t the only sport
To incorporate physics. Lacrosse,
hockey, and tennis are all examples
Of torque and angular momentum playing
A big role in the sport

Every year, Sigma Pi Sigma’s Adopt-a-Physicist (A-a-P) program 
gives high schoolers from around the world the opportunity to “adopt” 
physicists for a few weeks and interact with them through an online 
forum. This year, students in Matthew Anticole’s physics classes 
submitted poems about their experiences and what they learned from 
their adopted physicists.

Toward the end of the A-a-P session, students complete a short 
report that includes responses to questions about the physicist, 
their field of study, and notable points of conversation. Students 

are also asked to write a haiku that in some way connects with their 
physicist. I choose that format because, first, I just like haiku. But from 
an academic standpoint, the 5-7-5–syllable format forces students to 
be thoughtful both about which aspect of their conversations they pick 
and the words they choose to describe it. Not every student manages 
to pull off a perfect haiku, but it is neat to see them try.

	 For me, I think the most impactful haiku from this year is one 
written by one of my female students after a conversation with Dr. 
Sethanne Howard, who shared her experiences being the only female 
in her degree program. None of the male students would study with Dr. 
Howard outside of class, but being forced to always work on her own 
made her an expert on the material.
	 I look forward every year to this great opportunity for our students 
to get a window into a profession that most of them have no experience 
with. I always introduce things by retelling the story of a student from 
several years ago whose conversation with her adopted physicist 
catalyzed her decision to pursue an astronomy degree. Now she’s a 
graduate student in astrophysics and a current participant in the A-a-P 
program herself! Thanks to everyone who volunteers for the program; 
you never know which kid you’re going to connect with or whether your 
interaction will change their trajectory. It absolutely does happen!

#3:

What do you love most about physics
I love particle physics -whoosh-
Really, what are they like?

They are very strange like ghosts -booooo-
100 neutrinos passing through -oooooh-
How do you understand these if you’re 
confused?

Working with a partner always helped 
me-eeeee.
Thank you for answering my question it 
really helped

Now when I have a question
I won’t yelp as much.
Oh yeah you’re welcome a bunch.
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#6:

I have a question
Whether it’s physics or not
I would like to know

How can you measure
Things you cannot see on Earth?
Seems impossible.

Well, I was informed,
Lasers can precisely make
Accurate answers.

“One thing I learned from my physicist is that you really never stop 

learning. He summed it up metaphorically, [saying] that you are consistently 

adding tools to your toolbox. These ‘tools’ stay with you throughout your life 

and give you the ability to apply them to any situation that appears in your 

path. As your toolbox grows, the pride for your toolbox does as well. ”

“Physics is not just about physically 
discovering new worlds like in its applications 

to astronomy and cosmology, but it’s also about 
conceptually discovering new worlds like the 

quantum world.”

“I learned that computer science 

is vital to the astrophysics field, and 
in order to be successful in this 

field it is important to learn different 

programming languages.”

“[I learned] that having a career isn’t 
always about the money you make; it’s 
about having a sense of purpose and 

being a part of something.”

#7:

Your favorite thing?
Telescope in the night sky,
Atop a mountain

Quotes from students:

#8:

Sethanne Howard is
The first woman in her class
Accomplished so much

#5:

NASA was harder,
But they experienced more
Than the Navy.

The Navy had a way
With the rules.
But NASA was all
About breaking those rules.

NASA is breaking
All natural rules,
But these rules were meant
To be broken.

#4:

Engineering is
More than just a simple task
Of tinkering things.

Teamwork makes everything tick,
The parts of the machine cannot
Work without everybody involved.

A childhood of trains
Has led me to believe that I
Belong in this field forever.

“It is important to consider your 

values when looking for a job so that 
you can find a workplace that you 

feel matches what you value.”
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Unifying Fields

Sigma Pi Sigma — A Departmental Legacy of Fellowship
Part 5: The Contribution of Federal Science Policy 

to SPS and Sigma Pi Sigma
by Jack Hehn, Senior Fellow, American Association of Physics Teachers and Director of Education 
(Retired), American Institute of Physics, and Brad R. Conrad, Director of SPS and Sigma Pi Sigma

The development of federal science policy in the United States 
after World War II spurred not only the physics and astronomy 
curriculum as we know it today, but also the decades-long 

growth of both university research and the undergraduate ecosystem 
of SPS and Sigma Pi Sigma chapters. From 1945 to 1965 there was 
significant interest in and support for science in the United States, 
particularly for academic science. At the same time, the United States 
undertook a great deal of infrastructure improvement projects and 
supported more and broader education.
	 Part of the reason was that, coming out of World War II, the United 
States had the resources and pent-up demand to release a consumer 
economy that had been destroyed in so much of Europe. The United 
States was suddenly recognized as a “great world power.” These 
factors influenced government support for science and technology 
and their wide recognition in national media, which led to the 
popularization of science and technology in general. 
	 America started to become a world resource in scientific fields, 
creating the necessity of a much larger scientific workforce. This 
prompted a significant increase in federal investment in science and 
engineering education. And, in turn, to a rapid rise in Sigma Pi Sigma 
membership.
	 Much of this systematic and consistent government support 
was influenced by the Vannevar Bush report, “Science, the Endless 
Frontier.” Bush was director of the US Office of Scientific Research and 
Development. In November of 1944, President Roosevelt sent a letter 
to Bush requesting recommendations on how to proceed with the 
nation’s science efforts now that the war was over. In closing he wrote, 
“New frontiers of the mind are before us, and if they are pioneered with 
the same vision, boldness, and drive with which we have waged this 
war we can create a fuller and more fruitful employment and a fuller 
and more fruitful life.”1

	 Bush responded in July of 1945 to Truman, who became president 
when Roosevelt died in April. Bush’s document became the guiding 
narrative for the US scientific enterprise for decades to come. The 
report included appendices from distinguished committees: the 
Medical Advisory Committee, the Committee on Science and the 
Public Welfare, and the Committee on Discovery and Development of 
Scientific Talent.2

	 The mobilization of American industry in response to the war and 
the resulting new development of scientific knowledge and processes 

led to new advances against disease, in strategic defense, and in 
recognition of the public welfare and an improving quality of life for 
every citizen. The Bush report opines that these advances could 
only have been built on the knowledge provided by basic scientific 
research.
	 Most of the physics done during the war was applied science, 
largely carried out by academic faculty and students working as 
industrial or military personnel under federal contracts. Before the 
1940s, most academic work in science, engineering, and medicine 
had been supported by endowments, foundation support, and private 
donations. The Bush report recognized a fundamental change in 
perception—the quality of life of the average citizen could and should 
be enhanced by government support of basic research. In short, 
basic science ought to be financially supported for long-term gains.
	 The federal government was ready to accept the responsibility 
for developing scientific knowledge and a scientifically talented labor 
pool among young Americans. One of the first policy recognitions was 
a dramatic need for all people to be educated in science, including 
physics and “space-oriented” subfields. A second policy recognition 
was the need to support basic research principally conducted on 
university and college campuses as an integral part of undergraduate 
and graduate programs. The Bush report advocated for the formation 
of a new federal agency, which became the National Science 
Foundation (NSF) in 1950. An important factor in these policies was 
that the decisions about federal support of basic science must be 
based on the advice of academic scientists more than that of federal 
bureaucrats.2

	 In the years following World War II, there was both a baby boom 
and a large number of men in uniform that were mustered out into 
the transitional economy. For many years the government had wisely 
supported academic institutions through the Morrill Act (1862) and 
the development of the Land Grant Colleges system. Building on this 
premise of federal support to universities, a federal program called the 
Servicemen’s Readjustment Act of 1944, better known as the GI Bill, 
was created for World War II veterans. This bill funded the construction 
of additional VA hospitals, made mortgages more accessible, and 
established funds to cover tuition for veterans attending college. 
There developed in many universities larger and broader colleges 
of science and engineering to meet this student and labor demand. 
Physics departments were an important part of this growth. As far 
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back as at least 1966, statistics on physics and astronomy 
departments were sent to chapters within Sigma Pi Sigma.
	 There followed a recognition at the NSF in 1956 that 
science education should be dramatically increased in 
the public schools so that an interest in science could be 
developed within families and the science talent pool could 
be developed at an earlier age. To review and implement 
improvements to introductory physics education, the 
Physical Science Study Committee (PSSC) was created 
at a 1956 conference at MIT. This led to the production 
of an entire series of instructional movies, textbooks, and 
laboratory materials widely used in high school classrooms 
around the world for the following decades.
	 NSF continued supporting a number of science 
curriculum development programs (abbreviated as BSSC, 
Chem Studies, ECCP, ISIS) that emphasized summer 
institutes on college campuses, providing more in-
depth science education for teachers. The teachers took 
information from these summer institutes directly back into 
their classes. The NSF also supported summer activities 
on college campuses for high school students to develop 
their interests and career aspirations in science and 
technology.
	 In 1958, the National Aeronautics and Space 
Administration (NASA) was established when President 
Eisenhower signed the National Aeronautics and 
Space Act. This new civilian agency was tasked with 
institutionalizing America’s efforts in space exploration.
	 NASA was created to respond to the launch of the 
Soviet Union’s Sputnik I on October 4, 1957, the first 
artificial satellite successfully placed into orbit. This launch 
caught everyday Americans by surprise and signaled the 
beginning of the US–Soviet “Space Race,” as the White 
House saw a clear need to demonstrate technological 
superiority. While embarrassing for officials, this also 
began an era of rapid technological development and 
continued investment in science and engineering.	
	 Public information and public understanding have 
been a fundamental undertaking for NASA, particularly 
through the Apollo project in the 1960s. NASA estimates 
that a total of 400,000 people across the United States 
were involved in the Apollo program. These developments 
and an influx of both funding and interest in physics can be 
seen in publications at the time. The November 1963 issue 
of Radiations states, “The National Aeronautics and Space 
Agency plans to increase sixfold the number of graduate 
students subsidized to study ‘space-oriented’ subjects. 
The goal is to double the number of PhD graduates by 
1970, as compared with present productions. These 
expanded enrollments will materially increase the number 
of potential members for the chapters of the Society.”3

	 Sigma Pi Sigma started in 1921 and grew steadily 
before WWII. It would be remiss to not mention that well 

before World War II, historians and sociologists documented Americans as a 
“nation of joiners,” particularly before 1940.4 After WWII (1946–1967) there was 
huge growth in the number of Sigma Pi Sigma chapters, so much so that the 
number of zones the chapters are divided into jumped from 10 to 19.3 Some of 
this growth may have been driven by federal science policy and national support 
for science. After the glow of the space race faded, NASA continued to make 
a significant impact on many college campuses, primarily through the National 
Space Grant College and Fellowship Project, also known as the Space Grant, 

The number of Sigma Pi Sigma chapters and members from 1925 to 1965. 
Image courtesy of the SPS National Office, reproduced from the 11th 
Sigma Pi Sigma Physics Information Handbook (1967).

Astronaut Walter Cunningham in field training in preparation for a mission 
on a trip to the moon. Walter became a member of the UCLA chapter of 
Sigma Pi Sigma in 1959 while he was an undergraduate physics major. He 
received his MS in physics from UCLA in 1960 and visited the chapter in 
October 1965 through the support of Sigma Pi Sigma. Image courtesy of 
the SPS National Office, reproduced from Radiations of Sigma Pi Sigma 
XXVII, no. 1, May 1965.
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READ MORE

This article is Part 5 in “Sigma Pi Sigma – A 
Departmental Legacy of Fellowship,” a series 
highlighting the history of Sigma Pi Sigma and SPS in 
celebration of our centennial. The rest of the series is 
available online.

Part I: Formation and the Early Years
www.sigmapisigma.org/sigmapisigma/radiations/
issues/fall-2019

Part 2: A Phase Change in the Late 1920s
www.sigmapisigma.org/sigmapisigma/radiations/
issues/spring-2020

Part 3: Developing Community (1930s & ’40s)
www.sigmapisigma.org/sigmapisigma/radiations/
issues/fall-2020

Part 4: SPS — A Society for All
www.sigmapisigma.org/sigmapisigma/radiations/
spring/2021

created in 1989. Space Grant is a national network of colleges and 
universities. In addition to doing research, many Space Grant colleges 
administer pre-college and public service education projects in their 
states.
	 Many of us who grew up in the 1950s and 1960s remember an 
era and an environment when science offered many exciting new 
and rapidly expanding opportunities. We saw science nightly in the 
national TV news, in popular magazines and newspaper headlines, 
and even newspaper sections, heard our teachers’ excitement 
about new opportunities to teach science, and experienced summer 
opportunities to attend NSF workshops for students and teachers. It 
is no surprise that so many people in that cohort have lived careers 
in science and education. It has been a great adventure for us, and 
federal support has been essential. n

The authors wish to thank Rachel Ivie, AIP Senior research Fellow, for 
valuable contributions and discussions.
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Alumni Engagement Program

Help to strengthen our national physics community! 
Interested in sharing your experiences, advice, and mentorship with 

undergraduates in physics and astronomy? 

Sign up to join the Alumni Engagement Program! 

spsnational.org/programs/alumni-engagement/join
SPS facilitates virtual and in-person speaking opportunities, job-shadowing, mentoring, and more 

through this unique program. 
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Member Notes

When I started here at Furman University in fall 2018 as a 
physics major, the community I met was small and close-
knit; all of the majors were friends and would hang out 

together doing homework in our physics student lounge, affectionately 
dubbed “the Fishbowl.” However, in March of my sophomore year we 
were all sent home because of COVID-19, unable to return to campus 
or our community until September.
	 The impact of COVID on the Furman community cannot be 
overstated. During the 2020–21 school year, campus activities were 
heavily limited due to the pandemic, which meant that as the seniors 
we knew graduated, one year and then the next, we were not able to 
build that community with the incoming classes.
	 Returning for the 2021–22 academic year as one of only three 
senior physics majors in a department without grad students, it fell 
largely on me to recreate the physics community that had welcomed 
me when I arrived. One of the most important things we did for the 
first- and second-year students was invite them to everything. The 
SPS chapter hosts multiple events each month, most of which allow 
us to escape the “Furman bubble” and spend time together outside of 
the classroom, out from under the pressure college puts on us. We’ve 
also held impromptu “group therapy”—as we three seniors apply 
for graduate school, we’ve been sharing our successes and failures 
with the other physics majors, often confiding in them when we’re not 
feeling confident.

On the Value of Sharing Your Imperfections
by Maggie Fritts, 2021 Sigma Pi Sigma Inductee, Furman College

	 Physics is a field of big names, important research, and incredible 
advances, and it can be hard to feel like you matter in a community 
as beautiful and terrifying as physics. As a first-year student, you may 
look at the seniors in your department as these incredible students, 
with summers of research and publications under their belt, and feel 
like you’ll never measure up. The reality is, none of us know what we’re 
doing either. We’re the same as you—we’ve just had a little more time. 
Imposter syndrome has been a huge topic in our discussions lately. I 
think physics majors appreciate hearing from us seniors how stupid we 
feel sometimes. Sharing our experiences with them, the struggles, the 
wins, the tears, and the fears, has helped to show them that there are 
a million ways to be successful.
	 This is so important to the future of the physics community—if all 
you see around you is success, everything that’s less than perfect is 
going to make you feel like you don’t belong. But if you know your role 
models and that they’ve struggled in the same way, you might be more 
likely to meet the challenges with confidence. If you get a chance, 
spend some time with those who are going through what you’ve gone 
through already. If they’re anything like me, they could use a friend in 
physics.
	 My role in the physics community at Furman has been one of, if not 
the most fulfilling part of my time as an undergrad. I’m so happy to have 
been part of Sigma Pi Sigma and the Society of Physics Students, and 
making the physics community a little less intimidating for someone 
else. n
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A Physicist’s Guide to
Machine Learning and Its Opportunities

by Kendra Redmond, Editor

and healthcare, the diagnosis and treatment of diseases, car crash 
survival rates, severe weather predictions, our understanding of the 
universe, and many other aspects of the human experience.
	 Finding meaning in massive amounts of messy, real-world data is 
a challenge, but it’s one that physicists are uniquely poised to tackle. 
We’re in the midst of “a once-in-a-century opportunity for physicists to 
play a bigger role in society,” says Gousev.

Machine learning

	 That opportunity lies in the rapidly growing field of machine 
learning. A subset of artificial intelligence (AI), machine learning is 
perhaps the most powerful tool we have for making sense of data that 
isn’t neatly organized or for which we don’t know all the governing 
rules. Machine learning describes a system in which an algorithm, or 
set of algorithms, learns from data and adapts. It’s a salient correlation 
to the process of applying physics to the real world.

FEATURE

As we browse, drive, watch, and order, data pours into the ether. 
Our behaviors and preferences are collected and analyzed, 
and in response, the world changes. The combination of 

advances in semiconductor computation devices and this new and 
extremely large influx of data has powered rapid growth in machine 
learning.
	 “The world is becoming more digitized, whether or not we want it,” 
says Evgeni Gousev, a PhD physicist and senior director at Qualcomm 
Technologies Inc., a company working toward an internet-of-things 
reality where billions of devices are intelligently connected. “We are all 
living in a data-driven world now,” he says.
	 Companies like Facebook (now Meta) are paying unfathomable 
sums of money to acquire technology startups, often for access to 
their data. And it’s not just tech companies buying tech startups. The 
pharmaceutical company Pfizer gave Israel COVID-19 vaccine priority 
in 2021, in part because Israel agreed to share health data on its 
citizens. “Data is an integral component of the digital economy,” says 
Sandeep Giri, a staff project manager at Google and honorary member 
of Sigma Pi Sigma.
	 With data―and the ability to interpret it―comes power. That may 
include economic power and the power to influence public opinion, 
but it can also include the power to improve access to education 

 After an upgrade that will begin in 2027, the Large Hadron  
 Collider (LHC) will yield ten times more data per year than 

it does now. To predict how this will affect the ATLAS detector, 
scientists developed a machine learning–based algorithm that is 
less costly and time intensive to run than traditional simulations. 
Shown here: The ATLAS collaboration upgrades parts of its 
detectors in preparation for the LHC upgrade. Image by Maximilien 
Brice, copyright CERN.
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	 “Machine learning is essentially 
a system in which rather than 
building an algorithm or a model 
from an explicit description of 
desired behavior, we provide a set 
of examples that define the desired 
behavior of the system,” says 
Chris Rowen, vice president for 
engineering for Collaboration AI at 
Cisco.
	 Rowen gives this example: Say 
you want a program that classifies 
something as a dog or a cat. You 
probably don’t want to try to describe 
what makes a cat a cat or what 
makes a dog a dog, in algorithmic 
terms. Instead, machine learning 
allows you to train a generalized 
system with a bunch of pictures of 
cats and dogs. From these inputs, 

the system extracts the relevant features of dogs and cats and infers 
an algorithm that distinguishes between these two classes of inputs 
across a wide variety of kinds of pictures.1

	 “Machine learning is really great for cases where you don’t have 
an algorithm with explicit rules on how to accomplish a certain task,” 
says Michelle Kuchera, a computational physicist and assistant 
physics professor at Davidson College. She says that it’s also great 
for discovery―looking for patterns, outliers, or unexpected behavior 
in data—and for making fast theoretical predictions. In cases when 
a prediction would typically take an extremely long time to calculate, 
you can use machine learning to build a surrogate model that can 
make much faster calculations.

From toolbox to sandbox

	 Machine learning has direct applications in physics and 
astronomy research. As co-PI of the Algorithms for Learning in Physics 
Applications group at Davidson, Kuchera collaborates with theoretical 
and experimental physicists to address computational challenges. 
Machine learning is ideal for overcoming some of these challenges, 
such as identifying interesting particle interactions among the huge 
data sets produced at particle accelerators and speeding up time-
consuming theoretical predictions.
	 “If you look at the Large Hadron Collider (LHC), or any of the scientific 
instruments where there’s a lot of fine-tuning that’s all happening in real time 
with the magnets and so forth, and if you want to control them, it’s great 
to be able to do that using machine learning. . .You’re going to infer very 
complex patterns much more easily,” says Vijay Janapa Reddi, associate 
professor of engineering and applied science at Harvard University.
	 It’s not just the big particle physics collaborations that use 
machine learning. Scientists are using it to design new materials, find 
turbulent motion on the sun, uncover anomalies in the US power grid, 
give robots humanlike sensitivity to touch, and much more.

	 Machine learning isn’t a magic bullet for all situations. “If you 
have a really solid understanding of the physics and the explicit 
mathematical rules to accomplish a task that you’re interested in, 
then that’s the preferred method, unless there’s some challenge with 
implementing it or it’s taking too long to be reasonable,” Kuchera says. 
But it’s one more powerful tool in the data analysis toolbox.
	 Applying machine learning to areas outside of physics and 
astronomy also constitutes a gratifying and fulfilling career for many 
physicists and astronomers.
	 For his PhD thesis, Sean Grullon studied neutrino fluxes at the 
IceCube particle detector at the South Pole. He dabbled with machine 
learning at times, as one of many data analysis techniques. When he 
graduated and decided to leave academia, machine learning was 
starting to take off. Grullon jumped in and has been applying machine 
learning to healthcare-related challenges ever since. He’s now the lead 
AI scientist at Proscia, a startup that builds tools to help pathologists 
find better ways to fight cancer. They’re using deep learning, a subset 
of machine learning that utilizes neural networks, to analyze pathology 
images for melanoma. Deep learning is particularly powerful for 
natural language processing and computer vision applications, which 
are notoriously difficult to do with conventional approaches.
	 “A physics background is really appropriate for the field of deep 
learning,” Grullon says, in part because of the math background 
physics requires―most machine learning algorithms reflect different 
applications of linear algebra—and in part because physicists 
understand data. Compared to what you might find in a computer 
science class, data from the real world is messy. But physicists are 
comfortable with error bars, uncertainties, and probabilities. Grullon 

“There is a disconnect between physics departments and the AI-based economy 
that is inevitably coming our way. ”

Credit: XKCD, https://xkcd.com/2173/. 

Evgeni Gousev is senior 
director at Qualcomm 
Technologies Inc. and 
chairman of the board of 
directors of the tinyML 
Foundation, www.tinyML.org. 
He has a PhD in solid state 
physics. Photo courtesy of 
Gousev.
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has found his career path to be 
gratifying. “I’ve found it rewarding, 
very interesting, and also very 
impactful,” he says.
	 Machine learning is “a 
wonderful, wide-open area,” says 
Helen Jackson, a PhD nuclear 
physicist and machine learning 
researcher. Jackson’s PhD thesis 
focused on the effects of radiation 
on high-electron-mobility transistors. 
Upon graduation she had lots of data 
analysis and software experience, 
and while looking for a job, she 
taught herself machine learning. 
That opened the door to a position 
applying deep learning to airport 
security―using computer vision 
to detect threats in the cluttered 
airport environment. Since then she’s 

worked as a contractor on machine learning applications ranging from 
position-sensitive detection in computer vision to complex document 
understanding. 
	 In Jackson’s opinion, physicists are primed to work in machine 
learning. She has found that some companies “actually prefer to hire 
someone like a physicist or chemist rather than a straight computer 
science major, because a computer science major knows the 
mechanics of the code, but we know the underlying application and 
what this machine learning [system] is supposed to do.” She says the 
work is a lot of fun, and the applications are “just fascinating.”
	 At Cisco, Rowen leads the team charged with improving the 
audio and video environment of the WebEx collaborative platform 
with machine learning and AI. With a bachelor’s degree in physics 
and a PhD in electrical engineering, he finds the mixture of important 
societal questions, computer architecture, and fundamental physics 
in machine learning fascinating.
	 Machine learning deals with computationally hard problems, 
like what makes up speech, but uses physical systems that you can 
trace all the way down to electrons, Rowen says. “This continuity of 
understanding from physics on up through the computer architecture 
questions, the computationally hard algorithm questions, and the 
application questions surrounding machine learning and neural 
networks has been so exciting and interesting,” he says.

Opportunities for physicists

	 Gousev earned his PhD in solid state physics and has spent most 
of his career at IBM and Qualcomm developing new technologies, 
many involving machine learning. As the AI-based economy comes 
racing toward us, he sees not just an opportunity but a need for 
physicists to get involved. “We look at the whole world around us 
through a different type of lens, through a different type of mindset. 
We look at connecting dots in the environment, because we’ve been 
trained to look at the laws of physics and understand how things are 
connected in the world,” he says.

	 That holistic picture of machine learning ranges from electrical 
components to program architecture and even ethics. What is the 
problem? What are possible solutions? Should we even be solving 
this problem? Who else might utilize this solution? What biases and 
inequities might emerge if this method is used with other data sets, like 
data on humans?
	 Sorting through these questions requires a well-equipped, critically 
thinking, and creative workforce. “We have to prepare students for this 
new economy, and I strongly believe physics departments have a 
big opportunity,” Giri says. But taking advantage of that opportunity 
will require some changes. “There is a disconnect between physics 
departments and the AI-based economy that is inevitably coming our 
way,” he says.
	 After earning bachelor’s degrees in physics and mathematics, 
Giri was on his way to a PhD in materials science and engineering 
when he decided to change course and take a job in industry. He’s 
worked at Qualcomm and then for Google on projects ranging from 
head-mounted displays to supercomputers. He’s also been an advisor 
for undergraduate physics education efforts through the American 
Institute of Physics (the parent organization of Sigma Pi Sigma) and 
the American Physical Society, and is a board member of the AIP 
Foundation.
	 Giri says that the tools exist to prepare physics and astronomy 
students for this new paradigm, but physics departments need to 
embrace them. Physics departments often leave students feeling 
intimidated by and unprepared for careers in industry, whether by lack 
of knowledge or in favor of promoting a more traditional academic 
degree path. Many young students think the only physics career path 
is academia, and some choose not to major in physics for this reason.
	 “I believe that a majority of physics majors today don’t only want 
to learn Newton’s laws or the Schrödinger equation. They want to know 
‘What type of skills do I need to solve the problems that bring meaning 
to me? How can I build a product or service that leaves an impact on 
the world?’” Giri says.
	 “Physics students would benefit from an awareness of all the 
technical and nontechnical career paths that exist in the machine 
learning and AI space,” says Giri. That ranges from software 
engineering to hardware design, systems engineering, supply chain, 
operations, product and project management, sales and business 
development, and beyond. These are all careers that people with a 
physics background can and do grow into.
	 Machine learning is at the intersection of skills, opportunity, and 
change-the-world capacity, and that’s a huge opportunity for physics 
and astronomy departments to attract and retain new students―
including students from groups that are traditionally underrepresented 
in physics. For example, in 2020 the TEAM-UP report noted the following 
key findings during its study of systemic issues that contribute to the 
underrepresentation of African Americans in physics and astronomy:2

•	 The connection of physics to activities that improve society 
or benefit one’s community is especially important to African 
American students.

•	 Having multiple pathways into and through the major helps 
to recruit and retain students who may not have initially 
considered physics or astronomy as an option.

Sandeep Giri is a staff 
project manager at Google, 
cloud.google.com/tpu, and 
on the AIP Foundation’s 
board of trustees. He has 
a BS in physics and an MS 
in materials science and 
engineering. Photo courtesy 
of Giri.
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Spotlight on TinyML

In its early days, machine learning was done at large-

scale data centers, but now the technology has moved 

into our phones and homes—think Alexa and Siri. There’s 

so much data that it’s not cost-effective, energy efficient, 

or at times even practical to move all of this data into 

the cloud for processing. In the cutting-edge research 

area of TinyML (tiny machine learning), scientists are 

running machine learning models on ultra-low-power 

microcontrollers. They aim to keep the data processing 

as close as possible to the data, thereby enabling always-

on sensors or other devices, more secure networks, and 

the ability to add features like voice recognition to small 

devices that can’t be recharged frequently. Learn more 

at www.tinyML.org.

Get Up to Speed on Machine Learning
There are many widely available, internet-based resources on machine 
learning. This list is compiled from recommendations given by the 
physicists interviewed for A Physicists Guide to Machine Learning 
and Its Opportunities. In most cases URLs are not listed, but if you’re 
interested in machine learning you won’t have any trouble finding them.

Learning Python
•	 Machine learning is commonly done using Python. Google’s Python 

Class and Microsoft’s Introduction to Python are good, free online 
classes.

Blogs and background
•	 To get a sense of machine learning, its vocabulary, and what’s 

happening in the field, check out blogs like Google AI, Facebook 
AI, Berkeley AI Research, and Stanford AI Lab. If what they’re 
writing about excites you, that’s a good indication you should 
investigate it further.

•	 Towards Data Science is another great blog if you’re just getting 
started. They have a lot of introductory articles that explain machine 
learning and deep learning algorithms and how to get started.

Setting up your system
•	 Scikit has a package for Python for machine learning with a good 

overview of machine learning algorithms and how to incorporate 
them in Python.

•	 Environments like TensorFlow (Google) and PyTorch (Facebook) 
allow you to quickly build models for whatever kind of data you 
have.

Online courses
•	 Platforms like edX, Coursera, Udemy, and Udacity have free or low-

cost Python classes and machine learning classes with projects 
that you can complete and show a prospective employer. Andrew 
Ng’s machine learning course out of Stanford is very popular, and 
it’s free on Coursera.

•	 HarvardX’s Tiny Machine Learning (TinyML) and Google are 
collaborating on a series of courses focused on TinyML. 
The courses cover topics from the fundamentals of machine 
learning to collecting data, designing and optimizing machine 
learning models, and assessing their outputs. The first three 
courses are available now on edX, https://tinyml.seas.harvard.
edu/courses/.

•	 The Google Cloud AI Platform has tools, videos, and 
documentation for data science and machine learning, 
https://developers.google.com/learn/topics/datascience. The 
following resources may be especially helpful:
	 Google’s codelab “TensorFlow, Keras and deep learning, 

without a PhD”
	 Online learning channel,  

www.youtube.com/user/googlecloudplatform
	 Product documentation, https://cloud.google.com/docs

•	 fast.ai has courses, tools, and articles for people interested in 
getting into machine learning.

Getting data
•	 Don’t have data? There are public domain data repositories 

with data on almost anything you could want, and most 
machine learning courses will direct you to them. Kaggle has 
lots of public datasets.

Resources for teaching
•	 In support of departments that want to teach their students 

about machine learning, Harvard has made much of its TinyML 
content and classroom materials, open source licensed and 
available at https://tinyml.seas.harvard.edu/#courses.

	 There is a vast set of existing resources that departments, physics 
students, and professional physicists can utilize to take advantage of 
machine learning and its opportunities. Many are free or low cost and 
don’t require anything but curiosity, a willingness to learn and explore, 
some logical thinking, and a bit of math―all things every physicist and 
astronomer has in good measure. n

Notes

1.	 To read more about classification algorithms in machine learning, see Sidath Asiri, 

“Machine Learning Classifiers,” Towards Data Science (blog), June 11, 2018, 

towardsdatascience.com/machine-learning-classifiers-a5cc4e1b0623.

2.	 The TEAM-UP report was written by the AIP National Task Force to Elevate 

African American Representation in Undergraduate Physics & Astronomy 

(TEAM-UP) in 2020. It’s the result of a two-year investigation into the long-

term systemic issues within physics and astronomy that have contributed to the 

underrepresentation of African Americans in these fields and includes actionable 

recommendations for reversing the trend. See TEAM-UP Task Force, The Time Is 

Now: Systemic Changes to Increase African Americans with Bachelor’s Degrees 

in Physics and Astronomy (American Institute of Physics, 2020), www.aip.org/

diversity-initiatives/team-up-task-force.
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FEATURE

Sigma Pi Sigma has strived for 100 years to support those who 
study physics and astronomy.1 But as we approached its 
centennial celebration, society leaders recognized that for all of 

those students to know that they belong in SPS and Sigma Pi Sigma, 
we must be explicit and intentional about including astronomy in our 
communications and governing documents.
	 Astronomy has been explicitly mentioned—hand-in-hand with 
physics—in many communications dating back to our founding, such 
as in the 1931 recommendations on physics and astronomy texts.2 We 
state loudly and clearly that Sigma Pi Sigma was founded to support 
physicists and astronomers. To best achieve this goal, both societies 
need to be explicit and intentional in their support of everyone under 
the umbrella of SPS and Sigma Pi Sigma.
	 SPS goes by a variety of names on its diverse campuses, such 
as Physics and Astronomy or PandA, Women in Physics or WiP, 
Physics Club, Departmental Undergraduate Group or DUG, and, of 
course, SPS, and they all support those with an interest in physics and 
astronomy. Yet it has come to the attention of the SPS leadership that 
astronomy students may feel less welcome in our community.

Changes to governing documents
	 To remedy this, during the September 2021 meeting of the SPS 
National Council, SPS leaders proposed changes to the SPS bylaws 
and constitution to make completely clear that the societies are for 
students who have an interest in physics and astronomy and to 
support them in their education and as SPS members. This means that 
we also support astronomy and astrophysics clubs as part of SPS. 
The SPS National Council’s governance committee wrote the following 
rationale:

	 While Sigma Pi Sigma has strived for almost 100 
years to support those who study physics and astronomy, 

the society should be explicit in its support of the students 
within Physics and Astronomy so that everyone knows they 
belong within SPS and Sigma Pi Sigma. It has come to the 
attention of the Society of Physics Students that those with an 
interest or focus in Astronomy may not feel included within 
our society. Going back to our founding1-3 documents, the 
intention has always been to support students who study 
within physics and astronomy departments.

	 The National Council unanimously approved the proposed 
changes in the fall of 2021. Early in 2022, all SPS chapters were asked 
to vote on these constitutional changes. Chapters overwhelmingly 
supported and welcomed astronomy students with votes of approval.

	 The parent organization of SPS and Sigma Pi Sigma, the American 
Institute of Physics (AIP), also fully supports these changes. “Coming 
from the astronomy community, this acknowledgement by SPS and 
Sigma Pi Sigma is personally important to me,” says Michael Moloney, 
the CEO of AIP. “This affirmation of inclusivity can only serve to 
strengthen budding astronomers’ and astrophysicists’ affinities with 
SPS and their member communities. The move further underscores 
SPS’s overarching culture of inclusion—all those who pursue the 
physical sciences are welcome, and AIP is committed to their journey.”

The physics–astronomy connection
	 The fields of physics and astronomy are a closely coupled set 
within the physical sciences. Observations of the universe have led 
people to seek an understanding of the world around them and often 
bring people into the world of physics. Those who study physics 
frequently come to a deep appreciation for the vastness of space and 
the incredible processes that occur around us. Neither field would be 
where it is today without the other. New generations of instruments and 
detectors, enabled by modern technology, are gathering so much raw 
data that we need an increasing number of scientists to study and learn 
from this new information. With their long history of data collection and 
analysis, astronomy departments are rising to the challenge.

Sigma Pi Sigma, The Physics and 
Astronomy  Honor Society

by the SPS Governance Committee: Julia Bauer, Shannon Clardy,  
Brad Conrad, Van Haslett, Larry Isenhower, Taylor Knapp, and  

Emma Rasmussen

Image courtesy of the Roster of Astronomy Departments with 
Enrollment and Degree Data, 2020: Results from the 2020 
Survey of Enrollments and Degrees by Starr Nicholson and 
Patrick J. Mulvey.
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	 To SPS and Sigma Pi Sigma director Brad Conrad, there is a very 
clear connection between physics and astronomy. “Astronomy is a 
cornerstone of physics. The search for what was beyond the world we 
can easily touch has led to scientific wonders and our modern world. 
Astronomy is physics and physics is astronomy.”
	 The number of undergraduates earning bachelor’s degrees 
in physics is at an all-time high, reaching 9,296 in 2020. So, too, is 
the number of students earning bachelor’s degrees in astronomy, 
reaching 820 in 2020. As of 2020 there were 52 combined physics and 
astronomy departments and 43 stand-alone astronomy departments.4 
The mission of SPS is to help all of these students, as well as those 
from stand-alone physics departments, transform themselves into 
contributing members of the professional community.

What do these changes mean?
	 The Society of Physics Students and Sigma Pi Sigma won’t 
change their names, but Sigma Pi Sigma has officially become the 
“physics and astronomy honor society.” The language on the SPS and 
Sigma Pi Sigma websites and in print publications will shift to reflect 
the inclusion of astronomers and astronomy students.
	 Additionally, the Society of Physics Students is more explicitly 
supporting astronomy students. Collegiate astronomy clubs will have 
the option to associate or more formally merge with the SPS chapter at 
their institution, or form a new SPS chapter if their university does not 
already have one.
	 Becoming an SPS member gives astronomy students access to all 
of the resources and funding opportunities provided through the SPS 
and Sigma Pi Sigma National Office. The SPS Executive Committee, in 
consultation with the SPS National Council and SPS National staff, is 
exploring how to best serve astronomy-focused students and faculty 
with new or updated SPS resources and opportunities.
	 SPS will make intentional efforts to recognize and honor the 
important contributions of astronomers to our understanding of the 
universe, including with induction into Sigma Pi Sigma. We also hope 
that chapters will honor many more astronomy students through 
induction into their local Sigma Pi Sigma chapter, or through a new 
chapter if one doesn’t already exist at their institution.
	 As part of this large and ongoing effort, SPS will collaborate 
with the American Astronomical Society (AAS) and its members 
to ensure that we have a welcoming and inclusive environment for 
astronomy-focused students. Kevin Marvel, the CEO of AAS and a 

long-time friend of SPS, says, “It is truly an honor to have astronomy 
now intentionally included in SPS and Sigma Pi Sigma . . . having 
astronomy specifically called out in their foundational documents will 
welcome those identifying more closely with astronomy and let them 
know they can join and support SPS and Sigma Pi Sigma.” Marvel is 
also looking forward to collaborating with SPS and Sigma Pi Sigma “to 
bring the excitement of astronomy to more people than ever before.” 
Going forward, SPS will expand its events for astronomy students and 
faculty attending AAS meetings.
	 Plans are currently underway for a broad announcement of this 
change to reach all US physics and astronomy departments. This will 
be done in coordination with SPS, AIP, and AAS.
	 SPS wants every undergraduate student with an interest in physics 
and astronomy to excel. We seek to assist every undergraduate 
department in helping its students succeed. It is our hope that in the 
next 100 years, Sigma Pi Sigma and SPS can support astronomy 
programs and their students at the same level that it has supported 
physics programs and their students over the last 100 years.
	 What comes next? It turns out a whole lot! While this change is 
an affirmation of the original intent of the founding organization and 
documents, the implications are far reaching and will take time to 
implement. 
	 It will take years, lots of hard work on the part of the National 
Council, and many discussions to build the inclusive community we 
set out to 100 years ago, but the Society of Physics Students and 
Sigma Pi Sigma, the physics and astronomy honor society, is up for the 
challenges ahead! n
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FEATURE

On December 11, 2021, Sigma Pi Sigma celebrated its 100th 
birthday. In these ten decades, much has changed, from the 
organization itself to the physics being studied. However, 

taking a look back at what college physics was like for the original 
members, there are some striking similarities to what you might see in 
today’s physics courses.
	 Sigma Pi Sigma originated at Davidson College, a small liberal arts 
college about 20 miles north of Charlotte, in Davidson, North Carolina. 
At the time of its formation, the college only awarded degrees to men. 
Eight members created the alpha chapter—three faculty members 
and five students.
	 While our history says Sigma Pi Sigma was founded on the evening 
of December 11, 1921, it appears that plans for this society started 
slightly earlier. In the October 27, 1921, issue of the Davidsonian, the 
student newspaper, an article titled “Students and Professors Form 
Physics Fraternity” states that “A Physics fraternity has been organized 
for the purpose of promoting scholarship and friendship among the 

Cheers to 100 Years!
by Anthony Kuchera, Assistant Professor,  

Davidson College 

students and faculty members of Davidson College who are interested 
in the science of Physics. This club is to be called Sigma Phi Sigma, 
and is to be the Alpha chapter.”1

	 Either the “Phi” was a typo or there was a quick name change 
between October and December. The latter is probable, as “Phi” 
might be used to describe “physics,” and a national fraternity named 
Sigma Phi Sigma had already been established in 1908 (and ceased 
existing during WWII). Sigma Pi Sigma is a member of the Association 
of College Honors Societies. While the initial announcement was made 
in October, the December date marks the society’s official formation. 
Sigma Pi Sigma grew quickly after becoming a national society in 
1925. Duke University and Penn State University became the second 
and third chapters. Today, over 100 years later, we have nearly 600 
Sigma Pi Sigma chapters!
	 When students and faculty at Davidson formed Sigma Pi Sigma, 
the college had only one physics professor, Dr. James M. MacDowell. 
One hundred years later the department has grown, with seven 
tenured or tenure-track faculty members and two visiting professors.
	 At Sigma Pi Sigma’s start, the physics course of study was a three-
year program, according to the 1920–21 Davidson College Bulletin.2 In 
year one, students studied General Physics. During the fall semester 
“the class studies matter and its general properties. Elementary 
dynamical principles and their application to machines, dynamics 
of liquids and gasses, and elementary mechanics are considered.” 
In the spring term there was a focus on “the study of heat, sound, 
electricity, and light.”
	 In the second year, students studied Advanced Physics, where 
“the fall term of this course is a continuation of the work done during 
the previous year in mechanics, molecular physics, magnetism, and 
electricity.” Interestingly, the spring term was “devoted to the study 
of direct currents and their practical applications.” In year three, 
students studied Electricity, which was clearly an important subject. 
This included a focus on “the useful application of these principles to 
the dynamo, motor, transformer, induction coil, lighting, etc.”
	 It is no surprise that the original Sigma Pi Sigma insignia bears the 
image of a dynamo, voltmeter, light bulb, and lightning bolt. Similar 
to today, the bulletin states that students were expected to work 
three to four hours per week in the lab. Courses in mathematics were 
prerequisites to take Physics 2 and 3. To take Advanced Physics and 
Electricity, it was required that students had taken Analytical Geometry 
and Calculus. In addition to physics and mathematics, an astronomy 
course was offered by Professor William Wood and covered “a general 
knowledge of the fundamental principles underlying the motions and 
physical state of the heavenly bodies, so far as known, as well as a 
description of these bodies and an outline of the methods by which this 
knowledge has been attained.” There were even occasional classes at 

This tablet hangs in the physics department at 
Davidson College as a gift from alumni and friends 
for the 25th anniversary of Sigma Pi Sigma. Photo 
courtesy of Anthony Kuchera.
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night to “ insure familiarity with the principal constellations.” Today you 
can still find many similar topics covered at Davidson College and at 
other institutions around the world, with the addition of the physics that 
was being developed during the time of Sigma Pi Sigma’s creation, 
such as quantum mechanics, atomic physics, and nuclear physics.
	 The formation of Sigma Pi Sigma wasn’t without challenges. On 
November 28, 1921, the college suffered a major catastrophe. The 
Chambers Building, which housed lecture halls and laboratories, was 
destroyed by a fire. The newly formed Sigma Pi Sigma members and 
other students were so passionate about their field of study that they 
risked their very lives for the cause. It was written in the December 2, 
1921, issue of the Davidsonian that “Due to the quick work of a group 
of students and Dr. Douglas, much valuable equipment was rescued 
from the physics laboratory.”3 A temporary building was built and 
opened just a few months later, in March of 1922. Later that fall the 
laboratories were outfitted with exciting new laboratory equipment, 
as described in another issue of the Davidsonian. The equipment 
included new motors, generators, galvanometers, ammeters, 
voltmeters, and even inclined planes! The article later mentions that 
the department would also soon have “a modern X-Ray outfit.” Today 
you will still find some of those same types of equipment, but many 
more computers, lasers, and other modern electronic instrumentation.
	 The 10th anniversary of Sigma Pi Sigma was celebrated at 
Davidson College in part by taking the lead of the college chapel 
services, according to the December 16, 1931, issue of the 
Davidsonian. At this time, there were 21 Sigma Pi Sigma chapters. 
Henry Fulcher, professor of physics, praised the organization and 
gave a eulogy for one of the founding members, Dr. Douglas. Also, 
as part of this celebration of ten years, it was said that alumni of the 
alpha chapter were sending money to create a tablet recognizing the 
accomplishment, to be presented to the college. Currently, a large 
tablet hangs inside the Dana Building, which houses the physics 
department at Davidson College, from its 25th anniversary. This 
celebration was held on December 16, 1946. It featured an address 
from Lehigh University president and former director of the Atomic 
Energy Commission Laboratory at Oak Ridge, Dr. Martin Whitaker. 
The plaque was presented and unveiled. A response was given by 
Davidson College president John R. Cunningham. This was followed 
by a symposiums from Dr. Marsh W. White titled “Physicists in Industry” 
and another titled “Atomic Energy” from Dr. Whitaker.

	 At the time of the 50th anniversary, there were around 30,000 
members and 250 active chapters. The 50th anniversary was 
celebrated at the 1972 Southeastern Section of the American Physical 
Society meeting at the University of South Carolina in Columbia. 
This included addresses by Marsh W. White, SPS director Dion W. J. 
Shea, and H. William Koch, the director of the American Institute of 
Physics. That same year, women were finally able to pursue a degree 
at Davidson College.
	 The 100-year celebration has been slightly altered due to the 
COVID-19 pandemic. The Physics Congress (PhysCon) in Washington 
DC was rescheduled from 2021 to 2022, but will still take place in 
the 100th year. The Davidson College chapter had a small outdoor 
gathering to celebrate and plans to send a record number of students 
to PhysCon in October 2022 to complete the celebration with all other 
chapters in attendance. It is impressive to look back and think that the 
first Physics Congress took place in 1928 on the campus of Davidson 
College with just six chapters. The physics department, SPS, and 
Sigma Pi Sigma have certainly grown over the last century. I can’t wait 
to see what happens in the next 100 years! n

References
1.	 The Davidsonian, October 27, 1921.
2. Davidson College Catalog, 1920–1921 (Davidson, NC, Davidson Office of 

Communications, 1920).
3. The Davidsonian, December 2, 1921.

An article from 
the October 27, 
1921, issue of 
the Davidsonian 
(student newspaper) 
describing the 
formation of a 
physics fraternity 
Sigma “Phi” Sigma, 
which later settled 
on the name Sigma 
Pi Sigma. Courtesy 
of Archives, 
Special Collections 
and Community, 
Davidson College.

 In 2019 Davidson had 20 students and three faculty members attend 
PhysCon in Providence, Rhode Island. Photo courtesy of Anthony 
Kuchera.

Physics students and faculty at Davidson College help promote 
Sigma Pi Sigma’s Centennial Run during a visit from Sigma Pi Sigma 
director Brad Conrad and past president Willie Rockward. Photo 
courtesy of Brad Conrad. 
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Chapters Celebrate 
Sigma Pi Sigma’s Centennial Anniversary!

Proud members of Sigma Pi Sigma and the Society 
of Physics Students at Embry-Riddle Aeronautical 

University in Prescott during their celebration.

University of Tennessee-Chattanooga SPS students and 
their advisor together during their centennial celebration.

The Boston College SPS chapter grabs some 
treats to celebrate the centennial.

During the fall semester, Indiana University South Bend’s 
SPS chapter began to rebuild after being disrupted by the 
pandemic. The 100th birthday of Sigma Pi Sigma was an 

excellent opportunity for our chapter to fully gather in person 
and celebrate!

Moravian University’s SPS chapter celebrates 
the centennial with a bridge-building 
competition along with their party.

 The University of Wisconsin - River Falls chapter 
celebrated Sigma Pi Sigma’s 100th birthday with cake and 

community!

FEATURE
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A cake for the 100th 
birthday of Sigma 
Pi Sigma, baked 

and decorated with 
the SPS spherical 
cow by Worcester 

Polytechnic Institute 
SPS treasurer Brigitte 

Lefebvre.

The University of San Diego celebrated the Sigma Pi 
Sigma centennial with past Sigma Pi Sigma president Dr. 

Rockward’s message on the four pillars of Sigma Pi Sigma—
and cake!

University of Colorado-Denver SPS students pose with 
their “secret” physics handshake as part of the centennial 

celebration!

The Randolph College SPS chapter enjoyed pizza, wings, and 
the Party of the Century livestream in their physics lab, and 

relaxed with Jackbox games afterward! 

The Marshall University SPS chapter celebrated the 100th 
birthday of Sigma Pi Sigma with cake and ice cream, a 

presentation on the national and local history of SPS and 
Sigma Pi Sigma, and a look at upcoming chapter outreach 

opportunities.

The South Dakota School of Mines & Technology physics 
community celebrated with a delicious SPS-themed cake 

accompanied by homemade liquid nitrogen ice cream.

Missouri Southern State University SPS chapter members 
share pizza and a 100th birthday cake at their Sigma Pi Sigma 

centennial celebration.

The Lycoming College SPS chapter celebrates the 
centennial with homemade cakes, Sigma Pi Sigma pi(e) 

cutters, and a Sigma Pi Sigma themed party!
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The heart of the Union College physics and astronomy 
department lies on the ground floor of the new Integrated 
Science and Engineering Center, in the physics student lounge. 

Here, students gather to study together, relax, and attend regular SPS 
meetings. Although the building is new, the physics and astronomy 
department has a rich history at Union. Today, Union graduates 
between 5 and 15 physics majors a year, and they go on to work in 
fields as diverse as education, medicine, engineering, and finance, 
in addition to pursuing graduate studies in physics and astronomy.
	 Our chapter’s primary goal is always to get students—and the 
local community—excited about physics. One of our most successful 
events in recent years was the Ooblek Run, for which members 
filled kiddie pools with 750 pounds of cornstarch and added water 
to create a non-Newtonian fluid. We then invited members of the 
college community to experiment by running across it or applying 
different amounts of force, among other tests. For this demonstration, 
the chapter won a campus-wide award for the most unique event. 
Another successful event brought a group together to attend a public 
lecture by Neil deGrasse Tyson and to meet with the well-known 
astrophysicist.
	 We’re particularly enthusiastic about being able to conduct events 
in person, which has been more difficult lately because of COVID-19. 
In the coming year we hope to have movie nights, as well as another 
Ooblek Run. We’re also exploring the idea of partnering with the 
Classics Club to run a stargazing/mythology night, and we want to 
have some form of invited speaker series or possibly host dinner-and-
discussion events. Ideally, we’d also like to build stronger connections 
with nearby chapters.
	 Union SPS has a tradition of running workshops each year that 
teach students how to use LaTeX, Mathematica, and Excel. These 
attract a lot of different student groups on campus and have even, on 

Raising the Excitement Level
by Jillian Guthrie, Sammi Rosenfeld, and Jason Torchinsky, SPS Students, and Nelia Mann, SPS Advisor, Union College

occasion, been attended by faculty. We also have outreach ties with 
our local public library, the Jewish Community Center, and the local 
science museum.
	 Our members regularly attend a variety of local conferences and 
meetings, including the Lunar and Planetary Science Conference 
and meetings of the New York State Section of the American Physical 
Society (NYSS/APS), the NY6 (a group of six small colleges in New 
York), the Astronomical Society of New York, and the American 
Geophysical Union.
	 Our Sigma Pi Sigma induction ceremony includes signing a ledger 
that we’ve had since our chapter was founded in 1975. There are even 
current faculty members at Union who signed the ledger when they 
were students. In the spring of 2020 the ceremony was virtual, so we 
weren’t able to continue the tradition at the time. But one year later we 
held a special joint induction ceremony and honored new members 
from both the current and the previous year. The event was held 
outdoors and was attended by all inductees. We’re looking forward 
now to a future filled with more SPS and Sigma Pi Sigma events. n

Chapter Profiles

The spring 2021 Sigma Pi Sigma 
induction ceremony included both the 
current and previous classes, pictured 
here along with faculty members. 
Photo courtesy of Nelia Mann.

SPS president Sammi Rosenfeld and 
member Christos Kakogiannis work with 
oobleck in a still from a video entered into a 
science outreach contest. Image courtesy 
of the Union College SPS chapter.
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I’m a principal investigator for many 
different projects that tie into our tagline at 
the Urban Institute, “Elevating the debate 

on social and economic policy.” The Urban 
Institute is a nonprofit public policy research 
institute that provides data and evidence for 
data-informed decision-making. We work 
in all kinds of policy—health policy, justice 
policy, tax policy. We have a dozen or so 
different centers focused on domestic public 
policy issues.
	 Often an entity such as the Internal 
Revenue Service or the U.S. Census Bureau 
has a data set that is used for public policy 
discussions but contains confidential 
information. These entities must carefully 
consider what information to release without 
violating a records’ privacy. Some people 
think there is a way to do this that perfectly 
preserves privacy and maintains accuracy. 
But that’s impossible, because privacy and 
information naturally oppose one another. 
The more you know about somebody, the less 
privacy they have. So how do you make these 
kinds of trade-offs in a way that respects 
individual privacy but enables evidence-
based public policy? That’s my area of 
specialty.
	 Recently, I’ve been investigating how 
to implement a privacy definition called 
differential privacy. Differential privacy is a 
complex and nonintuitive  concept, but here’s 
a kind of high-level overview.
	 Everybody has their own definitions of 
privacy and risk. For a long time, decisions 
about what information should be considered 
private were made ad hoc by those releasing 
data or data stewards. They had to assume 
how someone might attack the data (are 
they looking for a specific person or group of 
people?) and with what possible information 
and computing power. Differential privacy 
basically throws that way of thinking out the 

window, or at least starts with a clean slate, 
because trying to predict how somebody 
might attack data is extremely difficult.
	 Differential privacy basically says that you 
have to think of the worst-case scenario. You 
have to consider that somebody may have 
any possible version of the data you’re trying 
to release and any future versions—you have 
to think of the universe of all possible versions 
of this data set. And then you have to protect 
privacy in that context.
	 Most of my day-to-day work is assessing 
and communicating about methods that 
satisfy differential privacy. Although I’m always 
working in privacy, I get to work on different 
data sets for different areas of public policy 
all the time. I never get bored! The statistician 
John W. Tukey once said, “The best thing 
about being a statistician is that you get to 
play in everyone’s backyard.”
	 I have bachelor’s degrees in physics 
and math and a PhD in statistics. I went 
into physics because I wanted to know how 
the world worked. After working in several 
different labs, my then boyfriend (now 
spouse) pointed out that I seemed to like 
the statistics side of research. I realized he 
was right. When I entered graduate school 
in statistics, my advisor told me that she 
didn’t care what application I worked on 
as long as my research involved Bayesian 
statistics. That left the door wide open, so I 
looked at research funding opportunities to 
see what was there and what interested me. 
This led me to the field of data privacy and 
confidentiality, and specifically, differential 
privacy applications. I realized that it was a 
big area with a big impact and that the work 
was really interesting. I kept winning funding 
to work on applying differential privacy to data 
to expand access, and here I am.
	 My physics background has served me 
well. In physics you learn to be a critical 
thinker, to use what you do know to solve 
what you don’t know. Physics is also a very 
broad field—as an undergrad you’re trying to 
encompass a very large field and thinking of 
all the different ways you might tackle different 

problems. It also works to my advantage that 
I came from a very different background than 
most of my colleagues. Even though the field 
of expanding access to valuable data through 
data privacy and confidentiality methods 
affects everybody, computer science 
dominates the discussion. It’s been helpful to 
have a different perspective.
	 If I were to give just one piece of career 
advice to students, I’d tell them that if you don’t 
have issues of finance or family obligations 
or other constraints, you should optimize 
happiness. Easier said than done, I know, but 
this is the life that you live. You might as well 
enjoy it as much as possible. n

The Data Privacy Scientist

Claire McKay Bowen
Principal Research Associate at the Center on Labor, Human Services, and Population 

and leader of the Statistical Methods Group at the Urban Institute

Claire Bowen’s new book, Protecting Your 
Privacy in a Data-Driven World, was released 
by Routledge in 2022.

Spotlight on Hidden Physicists

Claire Bowen. Photo courtesy of Bowen.
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A Solid Foundation: 
Jumping from Physics to GIS

Member Spotlight

“Astronomy was my gateway to physics,” 
says Kevin Cheriyan, a software 
developer who primarily focuses on 

creating GIS (geographic information 
systems) and geospatial applications. 
“Finding out about how the universe plays 
by natural and predictable laws and how 
the same laws (mostly) apply to bodies of all 
sizes—from entire galaxies and black holes 
to subatomic particles—made me hungry for 
more,” he said.
	 Born in Kerala, India, Cheriyan moved to 
Brooklyn, New York, at age 12. He attended 
high school in Brooklyn and afterward did 
undergraduate studies at the University of 
Maryland, College Park (UMD). While at 
UMD, Cheriyan decided to major in physics 
and astronomy, and joined the Society of 
Physics Students in his sophomore year. 
“The community and support I found was 
encouraging and essential to staying sane 
in a tough program!” he says. “Taking part 
in outreach events with other students and 
engaging the public with liquid nitrogen 
demonstrations were important in conveying 
the relevance of science in everyday life.”
	 Cheriyan took on leadership roles with 
the UMD chapter and became an associate 
zone councilor at SPS National. “I had several 
important chances to influence how other 
students view the larger physics community,” 
he says. “I was part of a trip to Capitol Hill to 
meet with congressional staff and advocate 
for solutions to issues in science and science 
funding. Talking with congressional staffers 

and hearing their responses helped me 
gain some perspective about the need for 
physics to coexist with a million other fields 
and studies that also need federal funding 
and attention.”
	 Being inducted into Sigma Pi Sigma, 
Cheriyan says, was “a great honor, as it meant 
being part of a community that encouraged 
interest in physics and promoted service to 
others.” It also offered a lifetime of being part 
of a group with many shared interests.
	 While still an undergraduate, Cheriyan 
served as an assistant at the University of 
Maryland’s Cosmic Ray Energetics and 
Mass (CREAM) laboratory, supporting the 
building and testing of cosmic ray detectors 

used in high-altitude balloon flights from 
Antarctica and eventually for the International 
Space Station (ISS-CREAM). In addition to 
engineering and assembly support, Cheriyan 
tested various UNIX kernels and provided 
repair support to computers and other 
hardware used by researchers.
	 Then Cheriyan changed course. He had 
decided, somewhere along his undergraduate 
journey, that as fulfilling as the fields of physics 
and astronomy were, he wanted to focus on 
practical knowledge that could apply directly 
to industry after graduation.
	 “I was drawn to geography, and particularly 
its quantitative and technical side, because 
the University of Maryland’s Department of 
Geography was well known for its remote 
sensing research and faculty,” Cheriyan says. 
Remote sensing is the process of observing 
the physical characteristics of an area on 
Earth’s surface using reflected and emitted 
radiation from a distance. “The moment 
I realized that remote sensing of Earth’s 
surface is similar in principle to observational 
astronomy, which is just remote sensing on a 
larger, extraterrestrial scale, I was hooked.” 
In 2020 he received a master’s degree in 
geospatial information sciences from UMD.
	 Today, Cheriyan works at GeoMarvel, a 
GIS-focused software development company 
based out of Alexandria, Virginia. There, 
he uses development and IT tools to make 
various forms of location data available to 
clients, enabling them to access and analyze 
the data to make informed decisions. When 
not creating spatially aware applications, 
he also uses statistical techniques that are 
optimized for geospatial needs to identify 

patterns and relationships between variables 
and to visualize them on digital map products.
	 “I greatly enjoy the process of devising 
solutions to challenging problems, whether 
the challenges are created by data 
standardization issues, conversion errors 
between different coordinate systems, or 
finding user interface– or user experience–
based solutions to interesting and unusual 
client requests,” he says.
	 Cheriyan says the skills he learned from 
physics and SPS were so important and 
fundamental that he applies them every day. 
“Whenever I encounter a difficult programming 
task, I reduce the problem to first principles, 
which can help [me] understand how the 
different parts are related,” he says. “I also 
find myself utilizing the communication skills 
I learned from doing physics outreach when 
needing to explain a technical concept to a 
client or project manager. If you can explain 
the conservation of angular momentum 
to middle schoolers, you can explain how 
asynchronous operations work in JavaScript 
to a client.”
	 To those looking to start their careers, 
Cheriyan advises not overlooking the 
importance of good communication and 
writing skills. “One can easily pick up most 
technical skills and concepts in a matter of 
weeks to basic proficiency levels,” he says, 
“but interpersonal skills are more challenging 
and can take a lifetime to perfect.”
	 And for those considering a major in 
physics, his advice is to avoid dismissing 
the importance of other sciences and the 
humanities. “There is a prevalent notion among 
physics majors and physicists that science is 
all physics or stamp collecting,” he says. “As a 
field that has considerable difficulty attracting 
and retaining underrepresented minorities, 
statements that amount to discounting the 
importance or difficulty of other sciences can 
turn potential students off from what could be 
a great time learning about physics and the 
natural world.”
	 Cheriyan offers one final piece of advice: 
“Take proper safety precautions when 
performing physics demonstrations, or you 
will end up with a disproportionately dry 
dominant hand that your doctor won’t believe 
is caused by you trying to demonstrate the 
Leidenfrost Effect by repeatedly sticking your 
hand in containers of liquid nitrogen.” n

Kevin Cheriyan. Photo courtesy of 
Cheriyan.
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Elegant Connections in Physics
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Thank you for your continued support and commitment to fostering the 
talents and careers of America’s next generation of scientists, research-
ers, and professionals in physics, astronomy, and related fields. By sup-
porting our programs you are investing in the future of the Society of 
Physics Students and Sigma Pi Sigma. Thank you for your support in 
2021! You can make a donation at donate.aip.org.

(*) Indicates a donation of over $500. 
(‡) denotes deceased individuals

Thank you
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Craig Brenner
Customink LLC
David C. Cassidy
David H. DeVorkin
David Schaich
Deanna Marshall
Diego J. Castano
Eduardo H. Fradkin
Edward J. Rojek
Fort Wayne Metals*
Fred and Linda Dylla
Fred T. Erskine
Frederick D. Becchetti, Jr. 
Frederick D. Seward
George Paulikas*
Gordon P. Riblet*
Henry Burden
Ivy Investments
James E. Hook
James L. Burch*
Jan Knutson
Jan V. Sengers
JCD Publishing Company
Jennifer Lofgren

for your generous donations
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Jens Oberheide
Kern Kenyon*
Kirk Kleinsasser
Lawrence Livermore Na-
tional Security LLC*
Lawson P. Harris
Leandra Goldflam
Leon Heller
Linda Herman 
Marvin and Annette Lee 
Foundation*
Mary Gehrke
Merete Nieto*
Michael D. Jones
Morrel H. Cohen
Nora Gluch
Oscar Peterson-Veatch
Paul Kozlowski
Philip A. Stahl
Princeton Area Community 
Foundation Inc.
Rebecca Sheilds
Richard C. Bradley
Richard J. Wurtman
Robert C. Cook and Blanca 
L. Haendler
Robert D. Maurer
Rosamond Hooper-Ham-
ersley
Rush D. Holt
Ryan Rairigh
Siavash H. Sohrab
Stephen H. White
Susan A. Allen
Texas Instruments Founda-
tion
Teymour Darkhosh
The Blackbaud Giving Fund 
& Matching Gift Fund
The Judice Family Founda-
tion Inc.
Theodore L. Einstein
Thomas H. Groves
United Way of Central New 
Mexico
Wesley Wheeler
William T. Dannheim
Yitzhak Y. Sharon

Cooper Union
Armand M. De Palo
Kenneth S. Krane
Marilyn Kraus

Davidson College
Anthony Kuchera
Frederick D. Benton

Denison University
Andrew G. De Rocco
Gilbert B. Chapman II
Roderick M. Grant, Jr. *

DePauw University
Chris L. Gottbrath
Keith Kenter

Dickinson College
Michael B. Hickey

Drew University
Leonard C. Feldman
Robert L. Fenstermacher

Drexel University
Ferdinand Reetz III
Howard Gordon
Irvin Balin
John J. Degnan III
Robert J. Stanton

Duke University
Leroy H. Gross
Ronald G. Burns

Duquesne University
James R. Messmer

East Carolina University
Thomas Bayliss

East Stroudsburg 
University
James B. Nesbitt, Jr. 

Eastern Illinois University
Merri L. Horn

Eastern Michigan 
University
Diane A. Hanawalt-Jacobs
Mark I. Moverman
Rachel A. Voss

Elmhurst College
Alice J. Ramsay
Roy J. O’Kelly

Emory University
Burnette T. Sheffield
George R. Dyer
John Funke III

Emporia State University
Dewayne A. Backhus

Florida Institute of 
Technology
Melvin Pearlman
Rudy A. Frahm
Susan A. Chambers
Fort Hays State University
Monte F. Kopke
Neal F. Schmeidler

Franklin & Marshall 
College
James S. Balent, Jr. 
John G. Dommel
Mark Kozak
Yancy D. Edwards

Frostburg State 
University
Francis Tam
Gary L. Hendrickson

Gannon University
David C. Jordan
Harold G. Repasky
Walter J. LaPrice

George Mason University
Christine L. Bjorklund

Georgia Institute of 
Technology
Clinton R. Gilliland
Eugene T. Patronis
Robert S. Fortenberry
Werner A. Metz, Jr. 

Georgia State University
Donald R. Taylor
Eongwei Lai
Thomas E. Blackburn III

Gettysburg College
Bruce K. Horne

Guilford College
Andrew M. Degges
Christopher T. Field
Lois L. Wright
Nicholas B. Remmes

Heidelberg College
Robert F. Parker

Hofstra University
Mary J. Hickey
Theodor Andresen

Hunter College of the 
CUNY
Kathi A. Ellison
Padmanabhan Santhanam

Idaho State University
Larry J. and Linda M. 
Morford

Illinois Benedictine 
College
Dominick J. Stella
Fred J. Schlick
William C. Cavallo

Illinois Institute of 
Technology
Alan G. Kepka
Roland E. Juhala

Indiana State University
Susan J. Grow

Iowa State University
Mark R. Keever

Jacksonville University
Edwin F. Greco
Ken D. Gifford

James Madison 
University
Bryan A. Zimmerman

John Carroll University
Catherine Newell
Douglas M. Blakeley
Ernest J. Petti and Aidess 
Domagas*
Joseph J. Szente
Joseph J. Ursic

Juniata College
James D. Borgardt*
Wilfred G. Norris

Kent State University
James Visintainer

Kettering University
Ronald E. Kumon

Kutztown University
Priscilla Brownlow

Lamar University
Darla J. Smith
Emanuel V. Dimiceli
George E. Durling

Lewis and Clark College
Gretchen Schowalter

Linfield College
Ira M. Cohen

Louisiana State 
University
Jack Giammerse, Jr. 

Louisiana University at 
Lafayette
Danelle M. Tanner
James E. Miller
Katherine N. Zaunbrecher

Loyola University 
Chicago
Ryan Bonate

Loyola University New 
Orleans
James M. Gross

Luther College
Roger C. Scholten

Lycoming College
David R. Stover
Nicole E. Gugliucci

Manchester College
Brian L. Campbell
Gary L. Heisler
Gary W. Stauffer

Manhattan College
Edward G. Sartore

Marquette University
Clifford Kelley
Paul G. Miller*

Massachusetts Institute 
of Technology
David M. Kushner
John C. Driscoll
Lajos Molnar and Austin 
Hudler*
Paul Kwiat

Miami University
James K. McCord
Ramsey D. Johnson
Scott R. Leonard
William M. Stewart

Michigan State 
University
Henry T. Darlington
Jenna K. Smith
Walter B. Zimmerman

Morehouse College
Cavanaugh Welch
Willie S. Rockward*

Morningside College
Brett L. Beckfield
Jerry L. Yoder

Mount Holyoke College
Elinor L. Gates
Vibhauaree Gargeya

Muhlenberg College
David A. Detwiler

Murray State University
Charles S. Robertson
Charles W. Robertson, Jr. *
Steven A. Beatty

Nebraska Wesleyan 
University
Marvin G. Bures

New Mexico Institute of 
Mining & Technology
Timothy Hamlin*

New Mexico State 
University
Bernard Cataldo
Elwin C. Nunn
James B. and Patti S. Gil-
lespie
Paul H. Daggett

New York Institute of 
Technology
Scott H. Edinson

New York University
Judah Levine
Louis G. Markatos

North Carolina State 
University
Alan Montgomery
Bobby Tidwell
Charles R. Philbrick
Christopher Gould*
David B. Montgomery
Douglas Knight
Earl M. Page
Jack M. Penny
Jeffery D. Hurley
W. Scott Wilburn*

North Dakota State 
University
Jeffrey A. Schmidt

Northeastern Illinois 
University
Robert M. Nishimoto

Northern Arizona 
University
Brian A. Sawert
Constance E. Cripps

Northern Illinois 
University
Larry R. Sill
Robert Gibson
Steven A. Overmyer

Occidental College
Brian E. Newnam
John D. Newell, Jr. 
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Oglethorpe University
Eleanor J. Fulton

Ohio State University
Alan J. Stevens
Donald C. Harris
Edward E. Hagenlocker
Edward R. Niple
Evelyn S. Kinzel
Ints Kaleps
Lewis C. Hecht
Raymond M. Roop
Sylvia J. Whitt
Vincent L. Donlan
William H. Robinette
William S. Steiner*

Ohio State University 
Research Foundation
Folden B. Stumpf
James P. Brack*

Ohio Wesleyan 
University
Tony H. Wong

Oklahoma City 
University
David Davison

Oklahoma State 
University
James E. Hurt
John A. Freeman
John E. Rhoads
John M. Hays

Old Dominion University
Charles R. Welch
John F. Lescher
Ronald C. Glaser
Russell T. Lutton

Oregon State University
Bruce Gibbs
Dennis C. Henry
Harlan R. Sager
Sam H. Ghaleb
Todd A. Goldsmith

Pennsylvania State 
University
Barbara Owens*
Edward A. Mebus
Elizabeth E. Cox
Fredrick B. Shaffer, Jr. 
James S. Brunner
John A. McKinney
Julian Reinheimer

Polytechnic University
Edward G. Yarr
Victor J. Sank

Pratt Institute
David Spokony

Purdue University
David H. Alexander
David P. Michel
Donald L. Nelson*
Douglas J. Harke

Edmund K. Banghart
Edward C. Connell III
Gerald T. Richards
Howard T. Voorheis
John H. Kay
John P. Seiler
Kenneth F. Johnson
Larry K. Cottrell
Louis C. Burmeister
Mark M. Weber
Melvin M. Moriwaki
Ralph E. Lambert
Richard G. Born
Robert M. Goodwin
Ronald A. Brown
William F. Tozer
William H. McFerran
William W. Bower

Rensselaer Polytechnic 
Institute
Andrew Kalnin
Bruce M. Wexler
John C. Leonardi
John V. Reynders
John Vitko
Julian M. Tishkoff
Mark J. Tollin
Randy C. Van Vranken
Richard F. Rapids
William J. Gunning

Rhodes College
John T. Atkinson
L. Montgomery Smith
Steve E. Kendrick

Ripon College
Xavier M. Polanski

Rochester Institute of 
Technology
Dolores A. Federation
John D. Andersen*

Rose-Hulman Institute of 
Technology
Lee R. Sorrell

Saint Joseph’s University
James A. Dibiase
Kenneth C. Young
Robert A. Morris

Sam Houston State 
University
Jared M. Jackson
Kelly S. and Debra M. 
Jacobsen
Robert S. Steele*

San Diego State 
University
Gerald D. Cahill
Nils G. Lindman
Richard C. Mannix
William O. Muhl

Santa Clara University
David S. Brown
Denis N. Vrdoljak

Kenneth M. Claiborne

Seton Hall University
Jennifer L. Kreidler-Moss
Stephen V. Natale

Shippensburg University
Jacob Zalkind

Siena College
Charles T. Knight

Sonoma State University
Amandeep Gill

South Dakota School of 
Mines & Technology
Fred J. Kopp*
Louis J. Dorland

South Dakota State 
University
Harold and Joan Leinbach

Southern Arkansas 
University
Carl T. Rutledge

Southwest Missouri State 
University
Charles H. Armstrong

St Lawrence University
Lois S. Wells

St. Mary’s College of 
Minnesota
Richard J. Smith

St. Olaf College
Bernhard P. Molldrem
Howard K. Rockstad
Paul D. Larson

Stetson University
David C. Williams

SUNY at Albany
Charlotte A. Zogg
Joseph M. Sullivan
Paul C. Bono
Richard A. Coppola

SUNY at Geneseo
Philip W. Alley

SUNY at Plattsburgh
Lonny R. Kauder

SUNY at Stony Brook
Michael F. Shlesinger

Temple University
Bernard Rudin
George A. Articolo
Martin Kuper
William W. Weston, Jr. 

Tennessee Technological 
University
Raymond L. Kozub

Texas A&M University - 
College Station
Douglas S. Abraham

Texas Christian 
University
Cheryl A. Dronzek

Texas Tech University
David L. Smith
Max F. Dannecker
Stephen W. Glenn
Walter L. Borst
William F. Kelly

The Citadel
John M. Palms*
Trent K. Purcell

The College of New 
Jersey
Warren J. Jochem

The University of 
Memphis
Karen L. Johnston*

Thiel College
Dawn C. Chesonis

Thomas More College
Michael T. Eismann
Thomas E. Barker

Towson University
John C. Mather*

Transylvania University
John A. Kuchenbrod

Trinity College
Robert D. Price

Trinity University
Charles D. Moore
Gustav N. Van Steenberg
Larry W. Luckett

Tufts University
Maurice E. Halladay

Tulane University
William M. Yearger

Union College
John B. Johnston

United States Military 
Academy
James H. Stith

United States Naval 
Academy
Carl R. Klee
David W. Jourdan
Gregory J. Parker
James B. Waddell
James E. Schreiber
Kurt F. Studt

University of Akron
Gary M. Harris
John S. Redfield
Michael A. Rosich

University of Alabama
Samuel Denham

University of Alabama 
Huntsville
James R. Huckle

University of Arizona
Dale G. Shellhorn*
Edwin R. Jones

Stephen L. Young

University of Arkansas 
Fayetteville
Charles K. Manka
Dean L. Berry
Gary Culp
Karen A. Williams
Larry D. Merkle

University of Arkansas 
Little Rock
Shannon R. Clardy

University of Bridgeport
Marc E. Read

University of California 
Berkeley
Julian C. Cummings

University of California 
Irvine
Dane E. Stone*
Stanley C. Tyler
William A. Parker

University of California 
Los Angeles
Christopher M. Crane
David Garfinkle
Douglas W. Scharre
Joel S. Kvitky
John J. Wood
Ken J. Ando
Richard H. and Elizabeth 
M. Stanton
Stuart Goldenberg

University of California 
Santa Barbara
Clifford D. Wylie

University of Central 
Oklahoma
Buster O. Alexander

University of Cincinnati
John F. Cummings

University of Colorado 
Boulder
Glenn A. Beavers
John E. Bellotti
Kenneth P. Moran

University of Connecticut
Gary R. Austin
Harvey A. Alperin
Michael A. Mitchell
Peter T. Poulos
Quentin C. Kessel
Richard L. Barrett
Robert L. Delboca*
Robert V. Erickson
Roger W. Desnoyers
Thomas J. Welsh

University of Dayton
Allen G. Jackson
Lynn Cottrill
Philip J. Anthony*
Thomas P. Graham
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Virgil F. Stegner

University of Delaware
David J. Barsky
Donald S. Sumner
Roland A. Hultsch*
Willard W. White III

University of Denver
Christopher Klepper
Clyde G. Oakley
Stephen W. Behnen
Wendy M. Calvin

University of Detroit
Celia C. Chow
Thomas G. White

University of Evansville
Darrell Megli
Diedrich W. Kiechle
Frederick W. Van Haaften
Stephen B. Thomas

University of Florida
Charles H. Jackman
Evelyn J. Boettcher
James F. Baur*
John B. Danese
Ronald M. Keyser

University of Georgia
James K. Moss
Marvin R. Maddox

University of Houston
Charles S. Dejohn

University of Kansas
Charles L. Francis
Darrell W. Woelk
David K. Brice
Dean W. Halderson
Francis B. Sellers
James A. Martin
Sara H. Rubida

University of Maine
Craig H. Smith
Leland G. Atkinson III
Victor A. Mortenson

University of Maryland
Frank C. Young
Jean P. Krisch*
William H. Lupton

University of 
Massachusetts Lowell
Edward B. Hanfling
Michael J. O’Hara*
Timothy P. Largy

University of Michigan
John A. Dodds
Thomas G. Heller

University of Michigan 
Flint
David G. Zick*

University of Minnesota
Jeanne Hladky
Mark A. Gogins

Robert O. Pepin
Thomas M. Christensen

University of Missouri 
Rolla
Albert E. Cawns
Harry E. Hardebeck
John L. McDaniels

University of Nevada 
Reno
Robert Gehrke
Stephen A. Fulling

University of New 
Orleans
Barry B. Muhoberac
Carl A. Ventrice, Jr. 
Richard W. Waguespack
Thomas N. Lawrence

University of North 
Carolina Greensboro
Larry W. Garner

University of North 
Texas
Roger D. Campbell

University of Northern 
Iowa
Ducta Vo
Paul R. Heller
Timothy Kidd

University of Pittsburgh
Robert P. Devaty

University of Rhode 
Island
Thomas A. Jenckes
Thomas A. Turano*

University of Richmond
David C. Stromswold
Michael C. Kusheba
William S. Ryan, Jr. 

University of Rochester
Michael J. Heinecke

University of Scranton
Thomas F. Strelchun

University of South 
Carolina
Carl Rosenfeld

University of South 
Dakota
Martin C. Predoehl

University of South 
Florida
James A. Curry
Joan McCall

University of Southern 
California
Thomas M. Shigemitsu

University of Southern 
Colorado
Dwight E. Neuen-
schwander*

University of Southern 
Illinois Carbondale
Leonard M. Berman
Robert N. Woll (Estate of) *‡

University of Southern 
Mississippi
Alina Gearba-Sell
Grayson H. Rayborn

University of Tennessee 
Chattanooga
Arvel L. Fincher
Jon R. Visser*
Kenneth W. Wingo

University of Tennessee 
Knoxville
Jesse Farr
Leo L. Riedinger
Philip W. King III

University of Texas 
Arlington
Don W. Guthrie*
Hugh L. Southall

University of Texas 
Austin
Christopher L. Hackert
Dennis C. Wylie
Edward C. Monahan

University of Texas El 
Paso
Aurora V. Bustos
Randal E. Gibson

University of the South
George W. Parker
Paul J. Drake

University of Toledo
Adolf N. Witt
Steven R. Federman

University of Tulsa
Michael G. Wetzel

University of Utah
Alan D. Blackburn
Allen S. Jones
Calvin D. Wood
Jessica T. Gledhill
Paul I. Kingsbury
Richard G. Hills
Terrell N. Andersen

University of Virginia
Edward H. Lynch
Gregory A. Ashe
Katherine Maddock
Steven L. Carter
Timothy O. Jarrett

University of Wisconsin 
Eau Claire
Robert S. Schneider

University of Wisconsin 
Oshkosh
William J. Weber

University of Wisconsin 
Platteville
Brian A. Schopf
Erin J. Draeger

University of Wisconsin 
River Falls
Earl D. Blodgett
Gary T. Holm
James E. Hendrickson*
Lowell I. McCann
Samantha G. Pedek

University of Wisconsin 
Superior
Keith J. Sjostrom
Richard H. Lane
William H. Wooden II

University of Wisconsin 
Whitewater
Marvin J. Johnson
Michael J. Devoe

University of Wyoming
Charles G. Bruch
Edmond G. Meyer

University of Tennessee 
Knoxville
Charles A. Reeves, Jr. 
David A. Cooper
Jackie T. Hill
James S. Jarratt
Margaret Nestor and E. 
Charles (Charlie) Crume, Jr. ‡
Rex D. Lewis
Rose M. Dishman
Sandra J. Hinsdale

Upsala College
Albert D. Helfrick

Valdosta State University
Kenneth S. Rumstay

Villanova University
James C. Lochner*

Virginia Commonwealth 
University
Mahela Morrow-Jones*

Virginia Military Institute
John H. Tucker
Stuart W. Serenbetz

Virginia Polytechnic 
Institute and State 
University
Daniel S. Nimick
Dennis O. Allison
Jacob W. Huang
James L. McDonald, Jr. 

Wabash College
Bruce M. Monroe
C. David Livengood

Wesleyan University
David L. Fancher

West Virginia University
Frank E. Hoge
Fred R. Smith, Jr.

Thomas J. Carpenter
Wesley L. Shanholtzer

Western Illinois 
University
Alexander K. Dickison
Charles E. Horton*

Western Kentucky 
University
Donald T. Harris
Eugene J. Hoffman

Westminster College
Thomas S. Mansell

Wheaton College Illinois
Charles P. Riedesel
H. Clay McDowell
Norman J. Richert

Wichita State University
Frank S. Pistotnik
James E. Madl
Larry V. East
Timothy T. Scrivner

William Jewell College
Sheldon L. Levy

Worcester Polytechnic 
Institute
Cliff M. Weiner*
Edward A. Whittaker
Stephen E. Bernacki
Stephen R. Lawry

Wright State University
Kimberly M. Wiefling
Randall L. Bostick

Xavier University
Anthony J. Martino
Jeffery T. Grothaus
William H. Kuhlman, Jr.
William M. Zeitz

Youngstown State 
University
Louis W. Adams, Jr.
 
 
If we have made any errors 
in our listing, please accept 
our sincere apologies. To 
update your donor listing or 
for further inquiries, please 
contact Lanetta M. Gilder 
at the AIP Foundation at 
lgilder@aip.org.
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The 2022 Physics Congress is coming up fast. Stay in the know by joining the SPS 
Discord server. In the new PhysCon Hype channel, you’ll find PhysCon updates, 

behind-the-scenes information, and fellow physics majors preparing for the 100th 
anniversary celebration of Sigma Pi Sigma! This meeting is specifically for you!

Registration is now open: www.sigmapisigma.org/congress/2022

OCTOBER 6-8, 2022  |  WASHINGTON, D.C.

2022 Physics Congress

Join the conversation on Discord: https://discord.gg/eKJSbnE

OF MOMENTUM
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Early-Bird Registration ends September 6th, 2022!


