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We are particularly grateful for the following sizable donations in 2025:
Dr. Gerald Wilemski, professor emeritus of physics, added $ 50.000 to his Graduate Research Fund.

Dr. Gregg Adams (PhD 1983) donated $25,000 for research which will provide summer funding for
graduate students.

Dr. Stephen Christiansen made another donation of $40,000. His gift last year enabled us to up-
grade the equipment for the Advanced and Intermediate Laboratories; more about that on pg. 10.

State-of-the-Art Telescope

We received another generous $22,000 gift from Kul
and Charlotte Basin for an upgrade of our astrono-
my laboratory. This allowed us to purchase an 11
inch aplanatic, flat field Schmidt-Cassegrain reflec-
tor telescope for sharp wide fields of view with large
CCD chips. The optical configuration is designed to
produce aberration-free images all the way to the
edge of the field of view with no field curvature and
off-axis star coma. The tube is supported by a com-
puterized mount that allows for high-precision track-
ing. Together with the telescope we also bought an
impressive 61.2 megapixels full-frame CCD low-
noise cooled camera. We will complete the set-up
with an a computerized filter wheel, autofocus, a control hub, additional accessories, and a profes-
sional H-alpha filter for solar observations. This instrument will become the most advanced and pow-
erful system for astronomical observations that S&T has ever had, surpassing the capabilities of the
campus observatory, and approaching the power of a professional research instrument.




DEAR ALUMNI AND FRIENDS,

[ am happy to report that the
physics department continues to
thrive, not least because of your
generous support for our students
and faculty.

At the beginning of the 2025 fall
semester, we welcomed a new as-
sistant professor, Dr. Xiaojie
Wang. She is an astrophysicist
and a member of the HAWC (High
-Altitude Water Cherenkov Obser-
vatory) Collaboration. Learn more
about her and her work on pages
2 and 7 of the magazine.

Our faculty continues their excel-
lent work in teaching and re-
search in 2025. Dr. Shun Saito was
promoted to associate professor
with tenure. Drs Marco Cavaglia,
Ulrich Jentschura, and Shun Saito
were recipients of Missouri S&T
Faculty Research Awards. Dr.
Alexey Yamilov was honored with
a college Research Award, and Dr.
Agnes Vojta received an S&T Fac-
ulty Service Award. Ulrich and
Alexey also received Post-Tenure
Review Excellence Awards.

Drs Ulrich Jentschura and Shun
Saito won new major NSF grants,
and Shun also received additional
funds for his grants from DOE and
NASA. Profs. Marco Cavaglia, Yew
San Hor, Ulrich Jentschura, Julia
Medvedeva, and Thomas Vojta, as
well as emeriti Bob Dubois, Don
Madison, and Ron Olson were
listed in newest edition of the
Stanford database of the top 2%
cited scientists in their fields.

Our undergraduate enrollment
continues to be strong. We cur-
rently have 87 undergraduates
(plus another 8 students who are
double majors with physics as

their secondary subject) and 26
graduate students. In 2025, 11 stu-
dents graduated with a BS degree,
and we awarded 4 PhDs and two
MS degrees.

More than half of our first-year
physics majors participated in the
First Year Research Experience
(FYRE) program of the college,
and the department’s Fuller Com-
petition for undergraduate re-
search saw a record number of
entries. Several of our current stu-
dents and recent graduates were
the first authors, respectively, of
articles published in prestigious
physics journals in 2025: under-
graduate Jonathan House and
graduate students Farhana Bristy,
Sharma Chaudhary, Pablo Jara,
Gaurav Khairnar, Kevin Romans,
and Qi Zhang.

On the following pages, you can
read more about the accomplish-
ments of our faculty and students.
On pages 10 to 12, we highlight
how our undergraduates gain
practical experience that prepares
them for their research careers.

As always, [ would like to thank
you for your dedication and gen-
erous donations without which
the department’s success in teach-
ing, research, and service would
not be possible. We are enor-
mously grateful for several siza-
ble donations that the department
received in 2025. They allow us to
support promising undergraduate
and graduate students and up-
grade the teaching laboratories
for physics majors.

Warm Regards,
Thomas Vojta
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NEW FACULTY: Xiaojie Wang

At the beginning of the fall semester, we welcomed Dr.
Xiaojie Wang who joined our faculty as an assistant profes-
sor. Dr. Wang received her Ph.D. from the Institute of High
Energy Physics, Chinese Academy of Sciences, where she
worked on the Large High Altitude Air Shower Observatory
(LHAASO) experiment. Prior to joining Missouri S&T, she
held a Research Assistant Professor position at Michigan
Technological University.

Xiaojie works on very-high-energy and ultra-high-energy
gamma-ray astrophysics, using wide-field observatories
such as the High-Altitude Water Cherenkov Gamma-Ray Ob-
servatory (HAWC), and the upcoming Southern Wide-field
Gamma-ray Observatory (SWGO). Her research focuses on
uncovering the origins of cosmic rays by studying particle
acceleration around galactic accelerators like supernova
remnants, pulsar wind nebulae, and binaries. She also leads
several multi-wavelength and multi-messenger programs in
partnership with NASA missions, including Fermi, Chandra,
XMM-Newton, and NuSTAR. Read more about her research
on page 7.

SHUN SAITO PROMOTED

Dr. Shun Saito was promoted to associate professor of physics, effec-
tive September 2025. Dr. Saito is a theoretical astrophysicist working
on observational cosmology and galaxy evolution, focusing on galaxy
redshift surveys. He is the chair of the Cosmology Science Working
Group in the Hobby Eberly Telescope Dark Energy Experiment
HETDEX), a co-I of the Project Infrastructure Team in Nancy Grace
Roman Space Telescope, and a lead of the Halo Occupation Distribu-
tion Tropical Group in the Dark Energy Spectroscopic Instrument.




A GENEROUS GIFT TO PHYSICS STUDENTS:
Gene Gowins establishes S2.1 million endowment

Gene Gowins, who studied physics at Missouri
S&T in the early 1960s, has established a $2.1
million permanent endowment to help phys-
ics students succeed, a gift he says was in-
spired by both the values he learned growing
up during the Great Depression and his pas-
sion for physics.

“I love physics,” he says. “To me, physics is
man’s effort to create a mathematic model
that identifies some of nature’s secrets.”

Gowins earned two master’s degrees in phys-
ics at Missouri S&T, one specifically for teach-
ers. His thesis was on the piezoelectric proper-
ties of thallium nitrate. He says it was the encouragement of two S&T professors that moved him to
give back.

Dr. Harold Q. Fuller was a physics professor who served as department chair from 1948 to 1970,
when he became founding dean of the College of Arts and Sciences. He was also on the board of edu-
cation in Rolla, and helped Gowins obtain a teaching position, which made it possible for him to pur-
sue his studies.

Dr. Franklin Pauls breathed life into the subject as the primary teacher of Physics I. He also became
the first director of Missouri S&T’s nuclear reactor, the first operational nuclear reactor in the state of
Missouri.

“I'll never have the kind of impact they had on me, but I'm pleased to be able to make it possible for
students to worry less about expenses and focus more on physics,” Gowins says.

As a Boeing employee, Gowins worked on the Nuclear Engine for Rocket Vehicle Application (NERVA)
program and simulations for the Saturn V rocket. Following his time with Boeing, Gowins worked on
advanced sensors, specifically laser and infrared-guided missiles, with the U.S. Army Missile Com-
mand.

Post-retirement, Gowins is careful with his investments and sees his good fortune in the market as a
signal that it's time, in his words, to pay it back. “I want to invest where I think it will do the most
good,” he says. “For me, supporting Missouri S&T is a win-win for the students, the university, and our
country.”

This article by Patrick Collins was first published online in the S&T news on October 6, 2025. The image was pro-
vided by Gene Gowins.




ALUMNI SPOTLIGHT: RAY VANDIVER

It is always a pleasure to welcome our alumni back to campus
and find out what happened in their lives. Our 2025 homecom-
ing speaker was Dr. Ray Vandiver, president and CEO of the
St. Louis Science Center, who earned his PhD from our depart-
ment in 1994. He gave a fascinating talk with the title “Physics
Beyond the Lab: Building Wonder through Museums.”

Inspired by visiting the Science Center and the JamesS.
McDonnell Planetarium in his hometown St. Louis, Ray Van-
diver discovered his interest in physics as a child. But it was
not until completing his PhD at UMR that he decided to make =
his career building museums. He moved to the small town of ¥
Malden, MO and established the Bootheel Youth Museum in
an abandoned Pepsi bottling plant. He moved on to become
the Vice President of the Center for Learning Experiences at
the Oregon Museum of Science and Industry (OMSI) and the
founding Executive Director of Discovery Lab in Tulsa, Oklaho- §
ma. In 2025, he returned to St. Louis as the president and CEO
of the Science Center.

FAGULTY AWARDS

Dr. Alexey Yamilov received a Faculty Research Award of the College of Arts, Science, and Education. Drs. Marco
Cavaglia, Ulrich Jentschura, and Shun Saito were honored with Campus Faculty Research Awards, and Dr. Ag-
nes Vojta received a Faculty Service Award.
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FULLER PRIZE 2025

The Fuller Prize Competition for Undergraduate Research honors the memory of Dr. Harold Q. Fuller,
former chair of the physics department.

1st prize: Harshit Agarwal
Development of a Novel AC Magnetic Measurement Technique with a Transistor-Powered Colpitts Self-
Oscillator for Quantum Materials Research (advisor: Dr. Hyunsoo Kim).

2nd prize: Jacob Harl
Quantum Simulation of Turbulence in Long-Range Interacting Magnetic Ultracold Atom Gases (advisor:
Dr. Simeon Mistakidis).

3rd prize: Jonathan House

Fractional Brownian Motion with Mean-Density Interaction (advisor: Dr. Thomas Vojta)
and

Lana Herkenhoff and Punit Turlapati

Replicating and Testing the Point-Contact Transistor (advisor: Dr. Hyunsoo Kim).




The Schearer Prize Competition for graduate re-
search is held in memory of Laird D. Schearer, the

department's first Curators' Professor of Physics,
and rewards graduate students for outstanding re-

search performed during the course of their gradu- |

ate study.

First prize: Kyle Foster

“Time-Resolved 3D Momentum Spectroscopy in
Continuous Wave Atomic Photoionization Experi-
ments” (advisor: Dr. Daniel Fischer)

and

Pablo Jara
“Harnessing coherent-wave control for sensing ap-
plications” (advisor: Dr. Alexey Yamilov )

Second prize: Rashad Bakhshizada

“Fractional Brownian Motion with Mean-Density
Interaction: A Myopic Self-Avoiding Fractional Sto-
chastic Process" (advisor: Dr. Thomas Vojta)

Rashad Bakhshizada, Kyle Foster, and Pablo Jara




MAPPING THE SKY
WITH GAMMA RAYS

13,500 feet above sea level, three hundred
large metal tanks sit on the flanks of the
Sierra Negra volcano in the Mexican state
of Puebla. Each tank is 7 m wide and 5 m
high and contains 188,000 liters of purified
water. These tanks form the main array of
High-Altitude Water Cherenkov (HAWC)
gamma ray observatory. HAWC de-

tects electromagnetic radiation created by
high energy cosmic rays or gamma rays
that hit the Earth's atmosphere.

When the rays interact with the atmos-
phere, they produce cascades of secondary
particles. Those charged particles enter the
HWAC tanks at speeds faster than the
speed of light in water and produce blue
Cherenkov radiation which is detected by
photomultiplier tubes on the bottom of
each tank. Using the differences in arrival
times at different tanks allows scientists to
measure the direction of the particles.
Since gamma rays are not affected by elec-
tromagnetic fields and travel in a straight
line, they can be traced back to their source and used to map the sky.

Dr. Xiaojie Wang uses HAWC to study some of the most powerful natural “particle accelerators” in our
galaxy, such as pulsar winds nebulae, star clusters, supernova remnants, and black holes, that boost
particles to energies far beyond what human-made accelerators like the Large Hadron Collider can
reach. These extreme environments produce gamma rays, the most energetic form of light. Dr. Wang is
interested in finding out where the main sources of galactic cosmic rays are, how particles propagate
through the Milky Way once they are accelerated, how they could be accelerated to such high energies,
and how these processes connect to what we observe in other wavelengths such as X-ray and radio.

A recent highlight of her work was the discovery of a large bubble of ultra-
high-energy gamma rays around the microquasar V4641 Sagittarii. Located
about 20,000 light-years from Earth in the constellation Sagittarius, V4641

Saiittarii isa binari sistem that consists of a black hole of 6-10 solar mass-



