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A climate for physicists

Scientists from fields ranging from gravitational wave astronomy to condensed matter
physics are finding unexpected opportunities to contribute to climate research.

BY SOPHIA CHEN

wo and a half years into grad-

uate school, Morgan O’Neill
got scooped. A research team in an-
other country published a nearly
identical study before she could. “I
was heartbroken,” she says. At the
time, O'Neill was studying tropical
storms. She switched to studying
Saturn instead.

The shift may sound dramatic,
but O’Neill found the research piv-
ot relatively smooth. The physics of
Saturn’'s storms wasn't too different
from that behind Earth’s hurricanes.
“I was able to borrow from tropical
[meteorology] to develop a simple
model and explanation of what's go-
ing on for Saturn,” she says. For her
Ph.D., O'Neill used computational
models to study the Earth-sized cy-
clone at Saturn’s north pole. Now a
professor at the University of Toron-
to, O’'Neill has come back full circle
to studying storms on Earth.

O’Neill's career trajectory illus-
trates the broad connections be-
tween climate science and more con-
ventional fields of physics. During a
roundtable discussion at this year’s

A map showing sea level measured by the Sentinel-6 Michael Freilich satellite in
June 2021. Red areas are regions where sea level is higher than normal, and blue
areas indicate areas where it’s lower than normal. Credit: NASA Earth Observatory

APS Global Physics Summit in Den-
ver, O'Neill joined Brad Marston of
Brown University in Rhode Island
and Valerio Lucarini of the Univer-
sity of Leicester in the U.K. to dis-

cuss these connections. He and the
other panelists argued that climate
research can benefit in many ways
from a physics perspective.

Climate research continued on page 5

White House calls for science funding
shake-up, US caps length of student

visas, and more

The latest science policy news.

BY CLARE ZHANG, JACOB TAYLOR, AND LINDSAY MCKENZIE

.S. eliminates ‘duration of
status’

The Department of Homeland
Security has finalized its plans to
overhaul immigration rules for in-
ternational students, ending the
decades-old “duration of status” sys-
tem that gave students the flexibili-
ty to stay for as long as it took them
to complete their studies.

DHS’ final rule, published July 17,
will take effect Sept. 15 and applies
to F student visas, J exchange visitor
visas, and I visas for foreign journal-
ists. Instead of allowing these visa
holders to remain in the U.S. for the
duration of their academic program
or journalistic assignment, DHS will
now admit individuals for a fixed
period of time tied to their program
length and capped at four years.

Universities and scientific orga-
nizations warn that removing the
duration of status system will create
new administrative hurdles for in-
ternational students and may deter
them from choosing to pursue their

Markwayne Mullin being sworn in as
the secretary of homeland security in
March. Credit: Tia Dufour / DHS

studies in the US. The changes will
have a significant impact on stu-
dents pursuing advanced degrees, as
doctoral and postdoctoral programs
can take much longer than four
years to complete. Under the new

Science policy continued on page 7

“It started with teaching”: Maggie
Hudson, chief editor of PRX Energy,
on her path into publishing

In an interview, Hudson shares lessons from her career and

her hopes for the journal.

BY CYPRESS HANSEN

“As an editor, I get to see the cutting
edge of the field,” says Hudson. “That’s
a cool aspect of my job.”Credit: Maggie
Hudson/APS

M aggie Hudson, a chemist by
training, was initially drawn
to science by a novel she read in high
school.

In People of the Book, “the main
character did this in-depth chemical
materials analysis of an old manu-

script to understand where it came
from and all the different people
that it touched,” she recalls. “I loved
the connection between people,
their experiences, and the material
world.”

Later, during a summer program
in college, Hudson performed her
own chemical analyses of paintings
and photographs to understand
their histories — a full-circle mo-
ment fit for its own novel. Eventu-
ally, her interests shifted from mys-
teries of the past to what lies ahead.

“I became interested in where the
future of materials science would
lead us, and how materials could
impact society, which led me into
the energy side of things,” she says.

After studying semiconductor
quantum dots in grad school, then
photocatalysis for a postdoc, Hud-
son joined the PRX Energy team
when the journal launched in 2021.

Hudson Q&A continued on page 3

The showy science of fireworks

For America’s 250th birthday, read up on the long history and strange physics behind

pyrotechnics.

BY KENDRA REDMOND
D azzling displays of skyward
explosions have delighted

crowds for centuries, eliciting collec-
tive oohs and aahs and spontaneous
applause at celebrations worldwide.
From the window-rattling booms
of bright chrysanthemums to the
crackling of cascading willows, fire-
works are a crowd-pleasing blend of
science, art, engineering, and tech-
nology.

Here are four facts you might
find surprising.

1. Fireworks far predate the print-
ing press.

The first firecrackers — fireworks
that produce a loud bang — are
widely attributed to ancient China,
most likely appearing in the first or
second century BCE. Bamboo was
tossed into fires to ward off crea-
tures and evil spirits because, when
heated, the buildup of steam inside
the hollow areas caused the stalk to
explode with a loud crack.

Firecrackers received an up-
grade in ninth-century China with
the invention of black powder, the
earliest form of gunpowder, which
contained naturally occurring salt-
peter (potassium nitrate, an oxidiz-
er), charcoal (the primary fuel), and
sulfur (an ignition and burn-rate en-
hancer). When ignited, the flamma-
ble trio generated rapidly expanding
gas, leading to powerful explosions.
Packing bamboo and, later, paper
with black powder, then throwing
it into the fire, created even louder
bangs and flashes of light.

The next few centuries brought
several innovations, including

For hundreds of years, fireworks have lit up the skies for events and celebrations.

twisted paper fuses, which meant
firecrackers didn’t have to be thrown
into fire; intricate chain reactions;
and shows combining fireworks and
colored smoke. Gunpowder spread
into the Middle East, India, Europe,
and beyond, and monarchs commis-
sioned elaborate fireworks displays
for celebrations and military victo-
ries. Around the 13th century, the
Chinese invented gunpowder-pro-
pelled rockets, and aerial fireworks
joined the festivities.

2. Blue fireworks are the most
challenging to produce.

The next major leap in fireworks
technology occurred during the
Renaissance. Artisans, especially
those in Italy, began experimenting
with additives and packing designs,
achieving different colors and burst
patterns. The vibrancy of their col-
ors might not wow audiences today,
but modern fireworks are colored
in essentially the same way — by

adding small bits of metals or other
compounds, now called stars, to the
shells.

During combustion, the stars
heat up, forming excited gas-phase
atoms and small molecules. As elec-
trons drop back down into a lower
state, they emit photons at wave-
lengths corresponding to specific
colors. Today, red is typically pro-
duced by adding strontium salts, or-
ange by calcium compounds, yellow
by sodium compounds, and green by
barium compounds.

Of all the colors, vibrant blue is
the most difficult to achieve. Blue
fireworks are generated by adding
copper compounds that form the
excited gas-phase copper chloride
species during combustion. The pro-
cess, however, requires a Goldilocks
temperature zone. If the combus-
tion temperature is a little too low,
the additives don’t fully vaporize

Fireworks continued on page 7
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Bringing climate physics to middle
and high school classrooms

APS PhysicsQuest kits offer teachers, many of whom don't
have physics backgrounds, hands-on lessons and activities.

BY KENDRA REDMOND

his fall, APS will equip hun-

dreds of middle and high
school teachers with ready-to-use
activities that help students explore
the physics of the climate. The lat-
est PhysicsQuest kit — developed
by members and tested by teachers
— brings topics like heat transfer
and carbon sequestration to life and
comes with an assortment of teach-
ing materials, from an infrared ther-
mometer to volcanic rocks.

“I've done PhysicsQuest from the
very beginning,” says Sandy Gady, a
middle school teacher at a low-re-
source school outside Seattle. “It’s
the best thing I've ever seen.” The
kits help students make new con-
nections, she says, and give them
the tools and confidence to explore
the world in ways they wouldn't be
able to otherwise.

Most middle school science
teachers and about 60% of high
school physics teachers in the U.S.
don't have physics degrees, says
Nicole Schrode, the APS program
manager for public engagement. The
PhysicsQuest program is designed
to support those educators by pro-
viding new, thematic, interactive
lessons and materials each year. The
kits are free and available on a first-
come, first-served basis.

With this year’s kit, students
use hand boilers and other tools

APS created the first Phys-
icsQuest in 2005, in celebration of
the World Year of Physics. While
the early kits had simple experi-
ments, Gady says, “they have really
evolved.” There is always at least one
experiment that stretches her stu-
dents’ thinking. And she likes that
PhysicsQuest tackles tough sub-
jects like climate change and quan-
tum science and technology.

Thomas Binninger, a Los An-
geles middle school teacher, feels
similarly. PhysicsQuest introduces
students to science that goes be-
yond the standard curriculum and
connects to current research, which
he and his students find challenging
and exciting. In a school focused on
raising reading and math scores, he
says, PhysicsQuest brings a sense of
wonder into the classroom. “In sci-
ence you have to be curious, and you
have to wonder,” he says. “It can’t al-
ways be all about the scores.”

Students in Nataliya Fletcher’s
high school science classes at a Flor-
ida collegiate academy also enjoy
the kits. The experiments are a nice
change of pace from lectures and
problem-solving, she says, and they
help students better retain informa-
tion. “Students are actively doing
science rather than just learning
about it,” she says. “When students
can see a concept in action and re-
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At the Global Physics Summit in Denver last year, teachers tried out the heat
transfer experiment from the upcoming PhysicsQuest lesson kit. Credit: APS

to explore how solar energy heats
Earth’s surfaces. In another “hands-
on” experiment, they measure the
temperature of their palms beneath
films of different thicknesses to
explore why planets have different
temperatures. Students also recre-
ate Eunice Newton Foote’s ground-
breaking 1856 experiment, which
suggested that an atmosphere with
more carbon dioxide would lead to
a warmer earth. Next year’s kit will
build on these concepts by focusing
on climate solutions.

late it to their own experiences,
the learning becomes much more
meaningful and memorable.”

Developing activities that reso-
nate with students in grades 6-12
is a collaborative, yearlong process.
After a topic is selected, Schrode
invites subject-matter experts —
members of relevant APS units —to
submit outlines of possible activi-
ties. Then a group of veteran Phys-
icsQuest teachers reviews them and
provides feedback.

PhysicsQuest continued on page 6
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August 1998: Scientists publish evidence that neutrinos

oscillate

Deep underground, Japan's “Super-K” detector picked up hints that the ghostly particles have
mass — and switch from type to type.

BY NYLA HUSAIN

Workers inspect the photomultiplier tube array lining the

o
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interior of the Super-

Kamiokande tank. credit: Kamioka Observatory, ICRR (Institute for Cosmic Ray Research) The

University of Tokyo
M ore than 3,000 feet beneath
a forested peak in Japan's
Northern Alps sits a 13-story, stain-
less steel cylindrical tank filled with
13 million gallons of ultra-pure wa-
ter. This behemoth buried under
Mount Ikeno, known as Super-Ka-
miokande, or “Super-K,” is lined
with 13,000 golden, bulb-like light
sensors that capture signals of the
lightest particles known to human-
ity: neutrinos.

When the detector began oper-
ating in 1996, neutrinos were still
thought to be massless. But just two
years later, Super-K would capture
neutrinos changing “flavor,” or type
— upending decades-long assump-
tions about the nature of these elu-
sive particles and definitively con-
firming that they do, in fact, have
mass.

Nicknamed “ghost particles,”
neutrinos are notoriously hard to
pinpoint. When Wolfgang Pauli
postulated their existence in 1930
to explain why energy went miss-
ing during nuclear beta decay, he
lamented that the particles could
never be detected. Four years lat-
er, Enrico Fermi, knowing that the
particles are chargeless and have
little or no mass, devised the theory
behind the weak nuclear force that
governs their rare interactions with
matter. But it wasn't until 1956 that
physicists finally captured neutri-
nos by placing an underground de-
tector near a nuclear plant, where
nuclear fission provided a potent
source of antineutrinos.

But the reactor experiment only
scratched the surface. Earth is con-
stantly being showered with neu-
trinos from extraterrestrial sourc-
es: the sun, cosmic rays, and even
supernovae from the early universe.
Trillions of these subatomic parti-
cles stream through our bodies ev-
ery second. However, because they

interact so weakly with matter,
detecting even a handful requires
a vast space and a shield from cos-
mic noise. Scientists began carving
out enormous caverns deep under-
ground to house giant detectors that
could spot these phantom particles.

In 1968, the Homestake experi-
ment used a 100,000-gallon vat of
dry-cleaning fluid buried in a gold
mine nearly a mile beneath South
Dakota to capture neutrinos from
the sun. The experiment proved
that our star is powered by nucle-
ar fusion and that solar neutrinos
— generated as electron neutrinos
during fusion processes in the sun’s
core — were reaching Earth. But it
caught less than half of what theory
predicted, hinting that these neutri-
nos could be “oscillating” en route to
Earth, shapeshifting into undetect-

decessor, a particle detector origi-
nally designed to search for proton
decay, began recording solar and
atmospheric neutrinos. The latter
are a mixture of electron and muon
neutrinos created when high-energy
cosmic rays collide with nuclei in
Earth’s upper atmosphere. But like
the Homestake experiment, the Ka-
miokande detector's numbers were
off. The measurements were miss-
ing roughly half of the muon neutri-
nos predicted by theory.

Scientists had observed atmo-
spheric neutrinos in two deep gold
mines 20 years earlier, but it wasn't
until detectors like Kamiokande
and IMB came online that research-
ers could achieve the scale, reso-
lution, and particle identification
capabilities necessary to see the
anomaly. Takaaki Kajita, a young
scientist working on the original Ka-
miokande experiment, was baffled
by the results. After completing his
doctoral studies in 1986, Kajita and
his colleagues set about trying to
find mistakes in the data. Ultimate-
ly, no errors or uncertainties could
explain the anomaly, and, while the
case for neutrino oscillations con-
tinued to grow, there was still no de-
finitive proof.

Like its predecessor, Super-K is a
water Cherenkov detector — a giant
water tank outfitted with ultra-sen-
sitive light sensors called photomul-
tiplier tubes. When neutrinos pass
through, they rarely but occasion-
ally collide with water molecules.
These collisions emit cones of faint
blue light, called Cherenkov radia-

A researcher works on the Super-Kamiokande detector during construction in July
1995. Credit: Kamioka Observatory, ICRR (Institute for Cosmic Ray Research), The University of Tokyo

ed flavors. Although neutrino oscil-
lations had been hypothesized more
than a decade earlier, there was still
no experimental proof. Homestake's
solar neutrino anomaly would re-
main unsolved for the next three
decades.

By the 1980s, the Kamioka Ob-
servatory, once a zinc and lead mine
beneath the Hida Mountains, had
become a major site for neutrino
discoveries. In 1985, Super-K's pre-

tion, that project as rings onto the
sensor-lined walls, helping deter-
mine the neutrinos’ type and direc-
tion. With 16 times the water capac-
ity and 10 times more photosensors
than its predecessor, Super-K could
capture more neutrino events with
much higher precision. The detec-
tor was set to resolve the neutrino
anomaly once and for all, and Kajita

Neutrinos continued on page 6
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Matthias Troyer on his pivot to Microsoft — and the
importance of mid-career recognition

In an interview, Troyer talks about his career, his involvement in APS, and his purpose in
helping the Society launch its newest award.

BY LIZ BOATMAN

n 2017, computational physicist

Matthias Troyer left a successful
career in academia for a position
leading Microsoft’s quantum com-
puting division. “I wanted to build
something,” he says — like the com-
pany’s first quantum computer, and
the software to run it.

More recently, Troyer — elected
to APS Fellowship in 2011 — de-
cided it was time to help APS build
something new, too. Through his
own generous donation, a matching
donation from

Microsoft, and donations he
helped secure from other APS mem-
bers, Troyer helped establish the
Charlotte Froese Fischer Mid-Career
Award in Computational Physics.

The award, which just closed
its inaugural application round,
will annually offer one recipient a
$5,000 stipend and a travel grant to
deliver an invited lecture at an APS
meeting. It honors the late Charlotte
Froese Fischer, a Canadian-Ameri-
can applied mathematician, com-
puter scientist, and physicist who
published more than 300 articles on
atomic theory, and whose prediction
of the existence of the calcium an-
ion led to its experimental discovery.

APS offers a range of prizes,

“To make progress in physics, we have to help get computation in physics
recognized,” says Matthias Troyer. Photo credit: Microsoft

including many for students, ear-
ly-career scientists, and established
scientists. But Troyer most liked the
idea of supporting a new mid-career
award. “A prize can actually have
a bigger impact when it can still
shape a person’s career,” he says.

APS News spoke with Troyer to
learn more about his work, his in-
volvement in APS, and his inspira-
tion to support its new mid-career
award. This interview has been edit-
ed for length and clarity.

What core questions have driv-
en your work as a computational
physicist?

As a student, I was fascinated
by trying to understand how nature
works, from the smallest sub-atom-
ic particle to the universe. When I
got into computing and, with other
students, developed our school's
first software infrastructure, I want-
ed to bring these two interests to-
gether — to see how we could sim-

Troyer Q&A continued on page 6

Julia Phillips, dismissed from the NSF’s advisory board,
isn't done with Washington

Phillips was abruptly removed from the National Science Board, like all her co-members.

Her advocacy hasn’t stopped.

BY COREY FEUER

Julia Phillips. Credit: NSF
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n a sunny Friday in April, Ju-

lia Phillips got an unexpected
call. “I was driving home from a trip
to Washington, D.C.,” says Phillips,
then a member of the National Sci-
ence Board, so she pulled over on the
side of the road and picked up the
phone.

The call was from the chair of
the board, Victor McCrary. “Have you
read your email?” Philips recalls him
asking.

That day, April 24, Phillips and
McCrary — along with every other
NSB member — received an email
informing them that they had been
fired, effective immediately. The
message provided no reasoning for
the dismissals.

The NSB was formed in 1950 to
oversee the National Science Foun-

dation, as well as to advise the ex-
ecutive and legislative branches on
key science policy issues. Members
are nominated by the president and
confirmed by the Senate to serve
as nonpartisan stewards of U.S. re-
search.

Since the mass firings in April,
no new members have been ap-
pointed to the board, leaving it es-
sentially non-functioning.

“Some functions of the board
are the closest thing the U.S. has
to a Department of Science,” not-
ed Phillips, who chaired one of the
Board's science and engineering pol-
icy committees. “We monitored the
country’s scientific progress so that
we could maintain our standing as a
global R&D leader.”

That standing, the board found

in a report completed before the dis-
missals, is in jeopardy. China sur-
passed the United States in global
R&D expenditures in 2024. It now
produces more science and engi-
neering Ph.D.s than America and
holds significantly more market
share in semiconductor manufac-
turing and other high-tech indus-
tries.

At a recent Senate hearing on
strategic research, Phillips testified
about the importance of science to
American foreign policy. “S&T is the
new global currency of power,” she
told the committee. “The threat to
our future economic prosperity and
national security is very real.”

But not all threats to Ameri-

Julia Phillips continued on page 4

Hudson Q&A continued from page 1

With several years of editing expe-
rience under her belt, Hudson has
taken the helm as chief editor for
PRX Energy, APS’ open access jour-
nal for energy and sustainability
research.

We sat down with Hudson to
learn more about her career, inter-
est in science communication, and
ideas for the journal.

This interview has been edited for clar-
ity and brevity.

How did you land in scientific
publishing?

It started with teaching. I was
enthusiastic about teaching in grad
school, and loved mentorship. But
my postdoc began as the pandemic
hit, and in-person teaching wasn't
an option. In searching for oppor-
tunities, I did a scientific writing
internship for the University of Chi-
cago, which exposed me to the idea
of working in science communica-
tion. It hadn't come across my table
before, but it aligned with my inter-
ests in communicating scientific
knowledge and staying connected to
current research.

When my postdoc ended, the
American Physical Society was cre-
ating PRX Energy and looking to ex-
pand their staff at a couple of jour-
nals. I applied, then transitioned
from my postdoc into an associate
editor position at APS. I started si-
multaneously at three journals, my
time equally split between PRX En-
ergy, Physical Review Materials, and
Physical Review Applied.

Three journals at once! Was that a
lot to handle?

It was a fantastic way to start. I
got exposure to more ideas on how
to handle papers, and I think it ac-
celerated my understanding of the
editorial process. As I move into this
new role at PRX Energy, I'm taking
with me a lot of experience gained
from working at the other journals.

For example, both Physical Review
Materials and Physical Review Applied
have weekly briefings where we dis-
cuss decisions on papers. Seeing
that process every week among two
editorial teams has really strength-
ened my approach to manuscripts.

Asyou've shifted more of your
time to PRX Energy, what have you
been focused on?

I've been focusing more on the
energy research and technology
community. I go to six or seven ener-
gy conferences a year, and as I listen
to talks and chat with researchers
in the field, I hear more about how
we can serve their needs as a jour-
nal. The more I've gotten to know
the community, the more time I've
wanted to devote to improving the
journal to serve the community.

=T

fe
Maggie Hudson and David Scanlon,
the lead editor of PRX Energy, at a
reception for the journal.

What's your favorite part of work-
ing with researchers?

I love seeing researchers in the
audience get excited about stuff
they haven't seen before, and I love
hearing their questions. As an ed-
itor, I get to see the cutting edge of
the field. That's a cool aspect of my
job.
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My second-favorite thing is con-
necting with early-career research-
ers. I mentioned that my focus was
teaching and mentorship for much
of my education, and you can do that
at conferences. As part of the APS
community, part of my role has been
teaching peer review workshops. I
do this at smaller conferences and
the Global Physics Summit every
year.

Is there an outreach effort you
supported that you're particular-
ly proud of?

The biggest is a collaboration I
did with the marketing team at APS,
where we developed an online peer
review training program. We took
the materials we use in our author
and reviewer training and adapted
them to an online course that's now
open to anyone. I wrote all the con-
tent for that, and we shared it pub-
licly at the end of 2025.

Which research trends are you
watching for PRX Energy?

First is the explosion of artificial
intelligence and machine learning.
It touches all areas of research, and
it intersects with PRX Energy because
the computing uses so much energy.
Do AI's benefits to society make up
for the energy cost? I don't know, and
I'm excited to see the research that
figures it out.

Second, I've seen cool recent re-
search on new computing methods
that save energy. Researchers are go-
ing back to the fundamentals to see
where energy is wasted and how par-
adigm shifts in programming and
hardware can reveal more efficient
pathways.

I'm also excited about practical
energy research, like the newest so-
lar cells and batteries, but I get most
excited when advanced energy tech-
nology intersects with nitty-grit-
ty physics concepts. PRX Energy's
unique position at that intersection
helps these approaches shine.

What do you want prospective
— i, .

“I'work remotely in Portland, Oregon,
soyou can usually find me outside,”
says Hudson. Credit: Maggie Hudson

authors for PRX Energy to know?

As part of APS, we are, by defini-
tion, a physics journal, but we pub-
lish the entire scope of energy and
sustainability research. A paper for
the journal doesn’t necessarily have
to have physics in it — that’s not an
expectation when the paper shows
up on my desk. But your readers will
include more physicists than a typi-
cal energy journal. I like to think of
PRX Energy as a place to publish en-
ergy research that physicists should
see.

When you're not editing or
attending conferences, what are
you up to?

I work remotely in Portland, Ore-
gon, so you can usually find me out-
side. I ran in the Portland marathon
this year, and I love hiking all over
Oregon and western Washington. I
also enjoy crocheting gifts for people
—that’s what I do when it’s raining,
which is a lot of the year.

Cypress Hansen is a science writer
based in the San Diego area.
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Finding hidden career opportunities outside academia

Five ways to use networking to build your career in physics.

BY ALAINA G. LEVINE

areer development relies, in

large part, on gathering and
scrutinizing data. You start with
data about yourself, like your skills,
values, needs, and wants — the full
dataset of all that makes you, you.

But career development also
requires external data on opportu-
nities, sectors, industries, and orga-
nizations. Some of this data comes
from static sources, like articles
and podcasts, but the most valu-
able external data will come from
networking based on a spirit of gen-
erosity, where you identify people
with whom to engage, explore career
opportunities, and craft win-win re-
lationships over time.

Networking in this way can also
reveal hidden jobs — roles that hav-
en't been promoted yet, or positions
created just for you — and give you
a competitive advantage in a chal-
lenging job market. And it can help
you create what I call your “Unicorn
Career,” the customized and authen-
tic career that brings you joy, mean-
ing, and money.

But before you network, you have
to find folks to network with. Here
are five ways to do that.

1. Explore your APS Membership

Your APS membership provides
exceptional career-advancement re-
sources, including communities of
scientists with common interests,
locations, and sectors; the oppor-
tunity to serve on committees and
grow your skills in leadership; men-
torship resources; award programs;
and critically, networking. APS’ di-
rectory is invaluable, because it's a
list of people with whom you have a
reason to connect (you're both mem-
bers) and something to discuss (the
society and profession you share). By
reviewing the APS member directo-
1y, I discovered physicists who work
in automobile manufacturing, aero-
space, consumer goods, and count-
less other sectors.

When you email a contact, ask
for an “informal conversation” (also
called an informational interview)
to learn about how you can position
yourself for success in your career.
Those discussions can provide in-
sight into the skills valued in that
sector and could potentially lead to
collaborations or a job.

Networking can reveal hidden jobs and give you a competitive advantage in a
challenging job market. Credit: APS

2.Check out the speakers at APS
meetings, like the Global Physics
Summit

Take another look at the meeting
program, paying close attention to
speakers’ presentation topics and
organizations. If you spot a com-
pany of interest, find the speaker’s
email in the membership directory,
or message them on LinkedIn, and
say that while you couldn’t say hello
at the conference, you'd welcome the
chance to chat now. Ask if they have
time for a 15-minute Zoom meeting,
as youd like to learn more about
their work — and don'’t forget to of-
fer to help them, too.

3.Review APS Journals

If you're considering research-re-
lated jobs that are academia-adja-
cent, take a close look at who has au-
thored papers in your research area
— specifically those not based in
academia — to get a sense for who is
sponsoring research in industry and
government agencies. Contact them
to learn more about their research
and potentially “explore a collabo-
ration.”

4. Pursue industry clusters

An industry cluster is a critical
mass of organizations in the same
industry and geographical region.
Well-known clusters include tech in
Silicon Valley, quantum computing
in Boulder/Denver, and energy in
Houston. Cluster associations hold
networking events, have an elected
board, and have inside knowledge of
opportunities at their member em-

ployers — and thus are excellent for
networking. Look for clusters in the
region you want to work in, or find
out where clusters in sectors that in-
terest you are located. Then, identify
the cluster association, contact the
membership director or a member of
the board, and share that you're in-
terested in “growing my career here”
and would welcome the chance
to chat over Zoom or WhatsApp.
They're likely to meet you, because
as a physicist, you command a high
salary in industry and are worth
money to these organizations.

5. Expand your gaze

Physics-educated leaders are not
limited to careers with the words
“physicist” or “physics” in the job de-
scription. Your physics degree gives
you value, skills, and abilities far be-
yond, say, solving traditional physics
problems — just look at the many
career profiles in APS News that
showcase physicists with unique
jobs and titles.

Asyou look beyond “physics” jobs,
you'll also learn the vocabulary to
effectively communicate your value
— and ultimately find meaningful
Unicorn Careers beyond academia
that align with your goals.

Note: Concepts in this article
have appeared in the author’s previ-
ously published works.

Alaina G. Levine is a STEM career ex-
pert, professional speaker, science
writer, career coach, and author of the
books Networking for Nerds and
Create Your Unicorn Career. Connect
with her on LinkedIn @AlainaGLevine.

Julia Phillips continued from page 3

can science are external, Phillips
stressed. Oversight of the NSE, key
to U.S. research, has been dimin-
ished without its board. Even when
the Board was still active, she noted,
they were sometimes blocked from
accessing vital information, includ-
ing agency budgets, facility oper-
ations updates, and NSF strategy
development.

The dangers of an NSF without
accountability have been well-doc-
umented. In 2024, a report from
the House Committee on Science,
Space, and Technology found that
the agency failed to address perva-
sive sexual harassment in the U.S.
Antarctic Program.

“We told the NSF director and
deputy director, ‘you cannot pretend
this is not a problem,” Phillips said
about the findings. Thanks in part to
the board’s intervention, the agency
worked with Congress to implement
new safeguards protecting harass-
ment victims in agency-funded pro-
grams.

The NSF and other federal sci-
ence agencies have faced repeated
attacks under the current adminis-
tration. Months before the NSB fir-

ings, the board helped inform Con-
gress about the impacts of a Trump
administration proposal that would
cut 57% of the NSF's budget for fiscal
year 2026. But the Administration is
now proposing a similarly large cut
for fiscal year 2027, as well as cuts
to agencies like NIST and NASA Sci-
ence.

New immigration policies have
compounded the damage done to
federal science. Phillips’ own im-
migrant son-in-law traveled to his
native India for a family emergency
right when the startup company he
worked for shut down. Despite his
advanced degree and ties to the U.S,,
he was denied reentry into the coun-
try. Phillips’ daughter, a chemist,
is now moving to the Netherlands
to be with her husband. Phillips is
losing proximity to her daughter.
America is losing two skilled scien-
tists — and thousands of others are
in similar situations.

Today, Phillips continues to
champion science as the chair of the
AIP Foundation, a physics nonprof-
it, and as a member of Oregon State
University’s board of trustees. “I
think we still have the wherewithal

to push back against these challeng-
es, but we've got to get our act to-
gether quickly,” Phillips says. “Any-
thing we tear down won't be built
back up, and we will be ceding our
science leadership without a fight.”

Corey Feuer is the member advocacy
specialist at APS.

APSNews

APS Fellow Persis Drell heads DOE
science advisory committee

Drell, a Stanford physicist, began in the new role in

February.

P ersis Drell, a particle physicist
and former provost at Stanford
and an APS Fellow, has been named
chair of the Department of Energy’s
newly established Office of Science
Advisory Committee (SCAC). The
appointment, announced by DOE
in February, puts Drell at the head
of a 21-member body charged with
advising the Office of Science, the
federal government’s largest funder
of the physical sciences, with an an-
nual budget of more than $8 billion.

For Drell, the role is both an hon-

Persis Drell Credit: LA. Cicero/Stanford Report

or and a duty. “If I'm asked to serve at
that level for the national scientific
enterprise, I'm going to say yes,” she
says. “It’s a responsibility as a senior
member in the field, and an opportu-
nity to do something helpful.”

SCAC was established by DOE’s
Office of Science in September 2025,
and its members were announced in
February 2026. The committee re-
places six discipline-specific adviso-
ry panels that had advised the Office
of Science for decades, including the
High Energy Physics Advisory Panel,
the oldest of the six, founded in 1967.
Those six committees were disband-

ed in August 2025.
SCAC’s membership draws from
academia, national laboratories,

and industry, and its composition
reflects a particular emphasis on
artificial intelligence: Five of its 21
members are computer scientists.
DOE Under Secretary for Science
Dario Gil, a computer scientist and
former chair of the National Science
Board, oversees the committee.
Unlike its predecessors, which
each focused on a specific program
area — like particle physics, nuclear
science, and fusion energy — SCAC
is charged with advising the Office
of Science as a whole. “The previous
committees tended to focus in their
particular disciplinary area,” Drell
says. “We are being asked to look
across the Office of Science. You lose
some granularity, but for something
like a facilities roadmap, you need
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that wider lens.”

The committee has three active
charges: advising on the Genesis
Mission, DOE’s initiative to inte-
grate artificial intelligence into its
scientific programs; a 10-year facil-
ities roadmap; and quantum infor-
mation science. Three subcommit-
tees are currently at work on each
charge, with reports expected at the
full committee’s July meeting. All
SCAC meetings are open to the pub-
lic, recorded, and include time for
public comment; meeting informa-
tion is available on the DOE Office
of Science website.

Community members looking
for ways to engage should watch for
upcoming town halls. The quantum
subcommittee had a town hall on
June 12, and other subcommittees
may host similar events in the com-
ing months.

In the meantime, Drell noted,
SCAC has been drawing heavily on
the body of work produced by the
previous committees. “We're using
everything they've done,” she said.
“The problem isn’t today — we have
lots of community input to the pro-
cess we have right now.”

Drell acknowledges that the
mechanisms for ongoing communi-
ty engagement have yet to be worked
out, and that charting a path for-
ward on that front remains an open
challenge for the committee. “The
question of how that input flows
going forward is a real concern, and
one we're going to have to confront,”
she says.

Drell comes to the role with a
deep grounding in physics and its
leading institutions. She earned a
bachelor’s degree in mathematics
and physics from Wellesley College
in 1977 and a Ph.D. in atomic physics
from The University of California,
Berkeley, in 1983, before joining the
Cornell physics faculty in 1988. In
2002, she moved to Stanford, where
she has since served as director of
SLAC National Accelerator Labora-
tory (2007-2012), dean of the Stan-
ford School of Engineering (2014-
2017), and provost of the university
(2017-2023). She is a member of the
National Academy of Sciences and
the American Academy of Arts and
Sciences, a Guggenheim Fellow, and
a fellow of the APS, elected in 1997.

Drell is aware that many in the
U.S. science community face uncer-
tainty and change, and she encour-
ages her fellow physicists to speak
up on behalf of the field.

“The best thing the community
can do is continue to do spectacular
science, communicate it, and advo-
cate for its importance,” she says.
“The more we talk about the posi-
tives, the better.”

Find your physics community!
Registration is open for fall unit meetings in:

- Nuclear physics
- Plasma physics
- Fluid dynamics

Explore APS meetings:
aps.org/events
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For one high school teacher, an
APS meeting was a “life-changing”

experience

Teacher Jack Stillman recalls highlights of an APS annual
meeting, including the travel grant that helped him get there.

BY LIZ BOATMAN

51\” - ’ ‘

Since attending an APS annual meeting in 2019, Stillman has expanded his reach
as an educator; in the summers, he teaches in a school in Thailand. Credit: PWK School

For high school educator Jack
Stillman, the 2019 April Meeting in
Denver “was a life-changing experi-
ence,” he says.

After graduating high school in
Humboldt County, California, Still-
man left home for one year to study
mechanical engineering at the Uni-
versity of California, Santa Barbara,
but quickly returned. “That’s what'’s
called the old ‘Humboldt shuffle,”
he says, “where you move away for
a year and then move back because
you miss it.”

Back home, he completed a se-
mester of community college at the
College of the Redwoods and then
transferred to Humboldt State Uni-
versity to complete his four-year
degree. “When I came to Humboldt

State, they didn’t have mechanical
engineering,” he says, “so I went to
the next nearest thing, which was
physics.”

His academic advisor offered an
experimental research opportunity
in his National Science Founda-
tion-funded program — “essentially
a test of the inverse square law of
gravity at very small length scales.”

During Stillman’s senior year, his
research advisor was planning to
attend the 2019 APS April Meeting.
And because Stillman was “the most
dedicated” of the research interns,
his advisor invited him to attend
and present the paper they had sub-
mitted on their research.

“But I didn’'t have any funding,”

Jack Stillman continued on page 7

Get to know IUPAP, physics’ United

Nations

APS will become the U.S. adhering body to the storied

international organization.

BY COREY FEUER

The 33rd General Assembly of the International Union of Pure and Appli'ed Physics

took place in Haikou, China, in 2024. Credit: IUPAP

D ecades before the United Na-
tions, NATO, or European
Union existed, there was IUPAP, the
International Union of Pure and Ap-
plied Physics.

IUPAP was founded in 1922 to
foster international physics collab-
oration following the devastation of
World War 1. The United States was
a founding member, as were France,
Japan, the United Kingdom, and
nine other Allied or neutral coun-
tries.

The group's mission was simple:
Unite the world's brightest phys-
icists to solve humanity’s biggest
problems. Yet there was almost im-
mediate tension between member
states over who should be allowed to
join. Central Powers like Germany
had been banned from the Union in
retaliation for the war. Many coun-
tries supported this embargo, while
others protested. How could I[UPAP
be a global body, some asked, when
it shunned major parts of the world?

Today’s scientific community is

struggling with similar tensions.
Global conflicts threaten the very
international research organiza-
tions the U.S. helped build. The Na-
tional Academy of Sciences, which
manages the U.S.’s presence in glob-
al initiatives like IUPAP, has faced
major cuts to the federal grants and
contracts that make up most of its
operating budget.

This July, the National Academy
passed some of its IUPAP responsi-
bilities to APS, which will officially
become the United States’ institu-
tional representative to the Union
in October. The move underscores
an urgent need for science nonprof-
its to fill gaps left by U.S. funding
cuts.

“It's becoming increasingly diffi-
cult for U.S. researchers to collabo-
rate internationally,” says Amy Flat-
ten, APS director of international
affairs. “APS’ growing involvement
in IUPAP is one step we are taking to
be a welcoming global hub for inter-

IUPAP continued on page 7

Climate research continued from page 1

“A lot of climate scientists
self-identify as physicists,” says
Marston, who is also the current
APS president.

The panel came at a consequen-
tial time for climate action. In 2023,
the Intergovernmental Panel on
Climate Change (IPCC) released a
report describing paths the world
could take to limit global tempera-
ture rise to 1.5°C compared to prein-
dustrial levels. Even if warming is
limited to 1.5°C, the risks of extreme
weather events, ocean acidification,
and other climate impacts would
increase. Yet compared with a 2°C
rise, the consequences would be
substantially less severe and would
require significantly less adaptation
to climate change, according to the
IPCC.

Achieving that target will require
political commitment — and that
commitment is uncertain, particu-
larly in the U.S,, the second-biggest
carbon emitter globally. The current
U.S. administration has cut fund-
ing for climate science research;
eliminated climate science posi-
tions at the Environmental Protec-
tion Agency; and announced plans
to dismantle the National Center
for Atmospheric Research, an in-
stitution whose research includes
climate science, meteorology, and
space weather.

O’Neill anticipated the changing
political environment when she de-
cided, in 2023, to move her lab from
Stanford University to the Universi-
ty of Toronto, where she sought the
greater stability of climate science
funding in Canada. “I was pretty
confident that Trump was going to
win reelection, and I knew I would
want to leave the country as a cli-
mate scientist,” she says.

Despite the political uncertainty,
some physicists are still looking for
ways to contribute to climate sci-
ence. Levi Schult, a 26-year-old Ph.D.
student at Vanderbilt University in
Tennessee who studies gravitation-
al waves, grew up aware of the vul-
nerability of New Orleans to rising
seas and coastal flooding. “It feels so
daunting and pressing of an issue,”
Schult says. She is now considering
how to apply her modeling skills to
climate science.

Condensed matter physics, too,
has surprising connections to cli-
mate science. Marston found that

alogues of the edge currents found
in certain topological insulators
in which an applied magnetic field
deflects electrons. Instead of a mag-
netic force, it's the Coriolis force
that deflects fluid motion on Earth’s
surface. Because the Coriolis force
vanishes at the equator, the equator
can be thought of as “the boundary
between two topological insulators,”
Marston says. The result is Kelvin
and Yanai waves that can travel long
distances with little distortion.

“A lot of climate scientists self-identify
as physicists,” says Brad Marston.
Credit: Ariel Green
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cords and theoretical models, re-
searchers have found indications
that Earth’s past climate has tipped
between different stable configura-
tions, Lucarini says. A dramatic ex-
ample is Earth’s “snowball” state, a
period between 717 and 635 million
years ago when ice may have covered
nearly the entire planet. Geologic
evidence of glaciers at the tropics,
together with climate simulations,
supports the idea that Earth entered
— and eventually escaped — this
globally frozen state.

If Earth’s climate has tipped be-
tween stable states in the past, the
question is whether it could do so
again. Lucarini studies potential
tipping points associated with ris-
ing carbon dioxide levels. One prom-
inent candidate is the Atlantic Me-
ridional Overturning Circulation, an
ocean current that brings warm wa-
ter from the tropics to northern Eu-
rope and returns cold water south-
ward toward Antarctica. Evidence
suggests that this current is slowing
down, and some researchers worry
that a major weakening could trig-
ger drastic changes, including the
cooling of currently fertile regions of
northern Europe and shifts in tropi-
cal precipitation cycles.

The NASA-ISRO Synthetic Aperture Radar (NISAR) team deploys the satellite’s radar
antenna reflector in August 2025. NISAR is designed to collect data on changes to
Earth’s land and ice surfaces. Credit: NASA/JPL-Caltech

Now Marston is working with
Brown University undergraduate
Leopold Li to look for signatures of
topologically protected waves in the
Madden-Julian oscillation, a large-
scale pattern of rainfall that circles
the tropics every 30 to 60 days and
that can affect monsoons in Asia
and Australia and the timing of
El Niflo, among other things. Li is

“Statistical mechanics gives you a
formal language to describe accurately
what a tipping point is,” Lucarini says.

Earth’'s oceans and atmosphere
can support flow patterns that are
mathematically analogous to elec-
tron motion in an exotic state of
matter known as a topological in-
sulator. “There’s a wave equation
in both cases,” he says. Electrons
in a topological insulator follow
the Schrodinger equation, where-
as Earth’s ocean dynamics follow
classical wave equations under the
influence of Earth’s rotation.

In a topological insulator, elec-
trons flow on the material’'s edges
or surfaces, while the bulk remains
insulating. Those edge currents
are robust: They can persist in the
presence of defects or disorder that
would normally scatter electrons.
This edge transport can make topo-
logical insulators a useful analogy
for certain wave patterns in Earth’s
oceans and atmosphere.

On Earth's surface, the oceans
support several types of giant equa-
torial waves, such as Kelvin waves
and Yanai waves, whose wave-
lengths can extend for thousands of
kilometers. Such waves, according
to Marston, are mathematical an-

building a simple computational
model to try to elucidate the mech-
anisms driving the oscillation. This
impactful phenomenon isn't accu-
rately captured by current weather
and climate models.

While climate science’s societal
relevance appeals to Li, his prima-
1y motivation is understanding the
scientific phenomenon itself. “It
just so happens [that] many of the
most fascinating problems that I've
encountered in my life are geophysi-
cal in nature,” Li says.

Statistical mechanics concepts
can also apply to climate science.
Lucarini studies climate tipping
points — thresholds beyond which
a system abruptly shifts from one
equilibrium state into another. Sim-
ilar transitions occur throughout
physics, from magnets losing their
magnetization to water changing
phase. “Statistical mechanics gives
you a formal language to describe
accurately what a tipping point is,”
Lucarini says.

Earth’s climate appears to have
undergone such transitions before.
Drawing on both paleoclimatic re-

The politicization of climate sci-
ence can make the field look unusu-
ally contentious and uncertain com-
pared to other scientific disciplines.
Mohammad Ashraf Modares, a
graduate student in O'Neill’s group,
thinks that the public discussions
of climate science have unfairly de-
monized the associated uncertain-
ties, treating them as weaknesses
rather than normal features of the
scientific method. “The uncertain-
ties in climate studies seem normal
compared to any kind of science,” he
says.

But physics is only one piece of
the climate puzzle, and cross-dis-
ciplinary work can be difficult to
communicate across research com-
munities: Marston, for example, has
had to choose between publishing
in journals aimed at atmospheric
scientists and those read by con-
densed-matter physicists, even
when both audiences would find the
work interesting.

To Marston, our planet’s atmo-
sphere and oceans command a
sense of wonder comparable to that
evoked by astronomy. Images from
the JWST observatory “lead to this
greater appreciation for our place
in the universe,” he says. Climate
physics could achieve something
similar by offering people “an ap-
preciation for the amazing beauty
of the climate system,” he says. And
that sense of marvel may prove more
powerful in shaping human behav-
ior than facts and warnings alone.

Sophia Chen is a writer based in Co-
Iumbus, Ohio. This article was reprint-
ed from APS’ Physics Magazine.
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American Physical Society expands
membership plan options

On June 29, APS rolled out new flexibility in membership
plan options, as well as a program of accessible pricing for

less-resourced countries.

he two membership plan op-
tions will replace the current,
single-membership model. This ex-
pansion is designed to provide in-
creased flexibility for APS members.

Both membership plans, includ-
ing the new Basic membership plan,
include: access to APS News and
Physics Magazine, unit member-
ship options, access to APS Fellow-
ship, and the opportunity to vote in
the APS general election. The Full
membership plan’s expanded ben-
efits include additional resources
to keep members connected to the
physics community: access to Phys-
ics Today, access to APS mentorship
resources, and discounts on APS
meetings.

“Physicists need access to differ-
ent resources at each stage of their
careers,” said Cortney Bougher,
APS director of membership. “The
new APS membership model will
connect members with the APS
offerings they choose to utilize in
order to stay connected to the phys-
ics community. This change helps

them get what they want out of their
membership.”

Current APS members will re-
main part of the Full membership
plan, offering expanded benefits,
until their renewal date. At renew-
al, they’ll choose how theyd like to
continue their membership.

APS also now offers discounted,
accessible pricing on both mem-
bership plans for physicists and
students in lower-income and low-
er-middle-income countries, as de-
fined by the World Bank. APS will
offer membership discounted up to
90% for residents of eligible coun-
tries. Members must demonstrate
residency in an eligible country
during the membership join pro-
cess.

“APS has a long-standing com-
mitment to equitable access to
science,” said Bougher. “These new
membership discounts complement
APS meeting registration price ac-
cessibility and participation in Re-
search4Life journal initiatives.”

PhysicsQuest continued from page 2
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A trio of teachers tinker with the PhysicsQuest experiments. Credit: APS

“Physicists know the physics
better than a teacher, but teachers
understand educational implemen-
tation and pedagogy and how these
lessons will read in a classroom bet-
ter,” Schrode says.

Binninger, Fletcher, and Gady
were three of the pilot teachers for
the 2026 kit. They worked with
APS staff and physicists to select
and streamline the activities. Many
physicists have good ideas, “but to
actually put them into practice is
a whole other concept,” Binninger
says. For example, physicists may
overestimate the level of back-
ground knowledge students have or
the availability of classroom equip-
ment. Pilot teachers can identify
such challenges and offer possible
solutions early.

Many people, even parents, don’t
understand the full reality of today’s
classrooms, says Gady. “In one of my
classes, I had 14 different languag-
es.” Helping all students learn takes
flexibility and openness, which she
found in the physicist developers.
The process was collaborative plan-
ning “at its very best,” she says. The
teachers also helped identify safety
concerns, adjust lesson sequencing,
and brainstorm ways to present top-
ics that resonate with students.

Based on their input, Schrode —
a former high school physics teacher
herself — then guides physicists in
turning their outlines into Phys-
icsQuest lesson plans. She also
works with a science supply store
to source materials so that, come
spring, pilot teachers can test les-
sons in their classrooms.

In one climate activity, created
by researchers at Brown Universi-
ty, students put volcanic rocks and
water in two sealed plastic bottles,
one containing regular air and one
carbon dioxide. As the basalt reacts
with carbon dioxide, decreasing
pressure causes the bottle to crum-
ple inward. When Gady’s students
saw this during the pilot session
last spring, they immediately want-
ed to test her rock collection. Then
they went searching for more rocks
outside, which they brought in and
experimented with. To their delight,
some of the rocks reacted with car-
bon dioxide.

These kinds of activities make
her students feel smart, Gady says.
“That’s really important, because
nobody’s ever told them they were
smart.”

After teachers test the activities
and submit suggestions, the APS
team refines the lessons, prepares
supporting online resources, and
finalizes the materials list. Regis-
tration opens each August, and 750-
1,000 kits are shipped to teachers in
the fall. Teachers who miss out on
the physical kits can always find the
lessons and supporting resources
on the APS website, including those
from past Kits. Registration is now
open for the Physics of Climate kits.

Gady encourages all teachers
to give PhysicsQuest a try. “Even if
you only do one of the activities, it
makes a difference in these kids'
lives,” she says.

Kendra Redmond is a writer based in
Minnesota.

Troyer Q&A continued from page 3

ulate nature with computers. Of all
fields, I found quantum physics the
hardest, so I started my university
studies with physics. But I kept my
interests in materials, chemistry,
and computing.

For my master's thesis, I was
offered a topic where I could use a
Cray X-MP supercomputer. It was
clear that this was what I wanted
to do. For years, my focus was then
on using computers to solve physics
problems. If you combine the best
computers with new algorithms
and interesting physics problems,
you can make real and fast progress
— finding new problems to solve
with the new algorithms and new
hardware.

In 1997, you moved to Japan for
apostdoc, where you had access
to a supercomputer. How have
supercomputers changed since?

I moved for the people, the sci-
entists, and the physics in Japan.
On top of that, I had access to a ma-
chine that had a performance speed
of 220 giga flop [1 billion calcula-

ceived — like the gold medal at the
International Chemistry Olympiad
in 1986, the ETH medal for an out-
standing doctoral thesis — helped
with reputation, helped with build-
ing my career. Awards help because
they are a form of confirmation. Just
being able to mention the awards on
one’s CV helps a person’s career.

What's the significance of APS
offering a new award in computa-
tional physics?

As a computational physicist,
one is always between the compu-
tational science community and the
physics community. To make prog-
ress in that field, one has to be an
expert in both computing and phys-
ics. The challenge is that one gets
evaluated for careers only by their
impact, for example, on physics. But
that is a hard career, and it has been
a challenge for many colleagues to
get recognition in physics as a com-
putational physicist.

Now, computing is becoming
more important across all fields of
science and engineering. So, to make

“To make progress in physics, we have to help
get computation in physics recognized.” — Troyer

tions per second]. Today, the biggest
supercomputer in the world is 10
million times faster. That machine
in Japan — its power is like my cell
phone today.

Plus, the machines have gotten
even bigger. With the end of Moore’s
law, people started to get more per-
formance by scaling out to more
processors, more CPU cores, rather
than making the processors fast-
er. For example, the machine that
I worked with in Japan had 1,024
cores. Currently, the fastest super-
computer has 11 million cores. So
it’s 10 million times faster, but it
also has 10,000 times more CPU
cores — these machines have really
grown in size.

Pivoting from academia to Mi-
crosoft was a major mid-career
transition. Say more.

As one evolves and goes through
one’s career and pivots and chang-
es, one learns one’s own strengths
and passions, and then finds the
right role over time. I've sometimes
thought whether I should have done
things differently. Should I have piv-
oted earlier, or not? But in the end,
whatever I've done, I've learned new
things, built up skills, and had ex-
periences that prepared me for the
next phase in my career. In hind-
sight, there’s a strong story to be told
that one could not have predicted.

You've been an active member of
APS for more than 30 years. Why?

I first got involved with APS as a
graduate student back in 1994, when
I went to the March Meeting. My
talk was on ‘two-leg ladder models’
— models of two coupled chains of
strongly correlated electrons. And it
was the first talk Monday morning.
The audience was mostly empty.
[laughs]

Even now that I've moved to a
company to build quantum com-
puters, APS still plays a big role for
me. The journals are a reliable and
well-respected venue for publish-
ing results. Also, the meetings are
for more than talks. I go to them
for networking and finding top stu-
dents and postdocs to fill our open
positions. I like to engage with other
physicists — innovative ideas come
from academia.

You've been the recipient of sev-
eral prominent awards. Why do
awards matter?

In my career, the awards I re-

progress in physics, we have to help
get computation in physics recog-
nized, and that’s where a prize like
this can help.

Why is the invited talk an im-
portant aspect of APS’ new Char-
lotte Froese Fischer Award?

As a student, a postdoc, and a
young faculty, the main impact of
APS on my career was through net-
working at the meetings and invited
talks. Invited talks are a sign of rec-
ognition, and they help with one’s
career. As part of the award, there’s
an invited talk for the recipient. Typ-
ically, one can only give one invited
talk at an APS meeting. But if you
have an award, it's possible to give
two, the standard invited talk plus
the award talk. That’s the only way
one can give two invited talks at one
meeting — for twice the career im-
pact.

What scientific questions might
we be able to answer with su-
percomputers and Al that once
would have been a dream?

Soon, we can simulate materi-
als and chemicals very accurately,
predictively. We can already do it in
many cases. What's more, the dream
is that with ‘agentic AI,’ I can just
talk to a computer and ask it to do
certain calculations. But really, I
think most of the things we do now
feel like a dream!

The Charlotte Froese Fischer
Award was funded in part by a corpo-
rate match from Troyer's employer,
Microsoft, one of many companies
with donation matching programs.

Liz Boatman is a materials scientist
and science writer based in Minnesota.
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Neutrinos continued from page 2

was tasked with leading the effort.

After sifting through thousands
of atmospheric neutrino signals
in the first two years of Super-K
experiments, Kajita’'s team found
that muon neutrinos arriving from
the atmosphere above were much
more abundant than muon neu-
trinos from Earth’s interior below.
The abundance of electron neutri-
nos, however, remained unchanged.
These measurements finally gave
them evidence to deduce that neu-
trinos changed flavor as they trav-
eled. They published their findings
in Physical Review Letters in August
1998.

Confirmation came a few years
later. In 2000, scientists proved the
existence of the last known neutri-
no flavor: tau. A year later, the Sud-
bury Neutrino Observatory, or SNO,
in Canada — a Cherenkov detector
filled with heavy water — was able
to isolate solar neutrinos from the
total neutrinos by measuring how
they collided with deuterons. It
showed that two-thirds of solar neu-
trinos went missing while the total
neutrinos remained the same —
confirming that neutrinos were os-
cillating. These oscillations meant
that neutrinos possess mass and
that their underlying mass states
differ — a direct consequence of
quantum mechanics. Takaaki, along
with Arthur McDonald from SNO,
went on to win the 2015 Nobel Prize
in physics for their discoveries.

Researchers celebrate as Super-
Kamiokande resumes data-taking
following an upgrade in 2018-2019.
Credit: Kamioka Observatory, ICRR (Institute for
Cosmic Ray Research), The University of Tokyo

New physics is required to ex-
plain how neutrinos get their
mass, tiny as it may be. The Stan-
dard Model requires that a particle
and its antiparticle, if they have
mass, must both have right-hand-
ed and left-handed versions — yet
only left-handed neutrinos and
right-handed antineutrinos have
ever been observed. Other questions
also remain unanswered: How do
the masses of the different neutri-
no types compare to one another?
Do neutrinos and antineutrinos
oscillate at different rates, and
could it help explain the universe’s
matter-antimatter asymmetry?
Next-generation projects like Hy-
per-Kamiokande and DUNE aim to
answer these questions. But for now,
Super-K continues to investigate
these chameleon-like particles.

Nyla Husain is the science communi-
cations manager at APS.

Zero APCs
/ until 2027

PRX Intelligence

PRX Intelligence is a new open-access journal from APS for
high-impact research at the intersection of physics and machine
intelligence. It publishes rigorous, innovative work where Al,
machine learning, and data science deepen our understanding of
physical systems and scientific discovery.
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Fireworks continued from page 1

and the color is dim. If it's a little
too high, the gas-phase compounds
start decomposing and other emis-
sions wash out the blue light. The
narrow range is hard to hit given
the high temperatures at play. Even
today, you can judge the quality of a
fireworks display by the purity and
brightness of its blue effects.

plays aren'’t just the byproducts of
explosions. Like colors, the sounds
have also been engineered for enter-
tainment. Large shells and tightly
wrapped fireworks containing flash
powder, which burns much more
quickly than gunpowder, are used to
produce reverberating booms. Lay-
ering boom upon boom also builds

Some colors are harder to produce than others; blue is particularly difficult.

3.The core elements of fireworks
are the same now as they were
hundreds of years ago.

By the 16th century, the main
components of today’s aerial fire-
works were in place: lift systems
such as mortars and rockets that
could propel fireworks into the sky,
fuses, bursting charges (the center
explosive in a shell), and additives
that enhanced light and color.

As alchemy transitioned into
chemistry and industrialization and
automation took root over the next
few centuries, fireworks became
more stable and predictable. Novel
displays relied more on engineering
than craft as combustion was better
understood and color additives be-
came more predictable and refined.

The fireworks displays of the
late 1800s would look and sound fa-
miliar to audiences today, although
they lacked the speed and precision
of computer timing and automat-
ed ignition. Colors and sounds are
more vivid now, fireworks produce
less smoke, and shells burst into
more shapes — achieved by pattern-
ing stars around the bursting charge
at the center of the shell — but the
key components have long been in
place.

4. Today, sounds are engineered
for show.

The characteristic booms and
crackles of modern fireworks dis-

drama, as seen in many grand fina-
les.

The whistling of a climbing rock-
et is another technique for building
anticipation. To create the sound,
a special “whistling” mixture is
densely pressed into one end of a
long, narrow tube or rocket. Above
the packed powder is an empty cav-
ity with a small opening at the top.
The mixture, which burns inward
from the cavity, has a burn rate that
oscillates thousands of times per
second. This excites the tube’s res-
onance, generating the distinctive
“phweeee” sound. Listen closely and
you can hear the pitch decrease as
the empty cavity lengthens.

Another fan favorite is the crack-
ling that often accompanies fire-
works when they rain down from
the sky. This is the sound of many
tiny explosions. Crackling fireworks
contain encapsulated micro-parti-
cles or granules that rupture when
heated, producing flashes of light
and popping sounds. The abun-
dance of these reactions is key to
this soundscape.

As colorful bursts and thunder-
ous booms fill the sky this season,
consider the stories behind the
spectacle: centuries of discovery and
innovation by people seeking to un-
derstand — and celebrate — their
world.

Kendra Redmond is a writer based in
Minnesota.

IUPAP continued from page 5

national physicists who are facing a
political environment that makes it
challenging for them to even come
to the United States.”

IUPAP serves as an ideal forum
for U.S. and international scientists
to exchange ideas. The Union has
20 active commissions covering
subfields from astrophysics to con-
densed matter. Each commission
helps facilitate the free exchange of
ideas across borders by participat-
ing in IUPAP’s general assembly,
organizing global conferences, and
offering research awards.

TUPAP also hosts working groups
on societal issues like climate
change and women in physics. Most
recently, the U.S. has proposed a
working group on artificial intel-
ligence and machine learning to
guide the usage of emerging tech-
nologies in physics research.

“These commissions and work-
ing groups provide scientists a valu-
able window into physics research
across the world,” says APS CEO
Jonathan Bagger. “Physics needs
such connections to advance sci-
ence for the benefit of all.”

IUPAP's membership has ex-
panded well beyond its 13 founding
countries to nearly 60 country and
territorial members. West Germany
joined the Union in 1954, followed
by East Germany in 1960 — a major
shift in membership approach. The
Union not only accepted a country
it had excluded for decades, but also
embraced nations on both sides of
the major conflict at the time, the
Cold War.

Today, IUPAP allows scientists to
look beyond geopolitical tensions to
advance the field. Fifty-two territo-
ries count themselves as members,
including countries facing signifi-
cant U.S. restrictions, like China and
Iran. The U.S.'s participation signi-
fies that even in times of conflict,
fundamental science transcends
borders.

APS hopes to carry that spirit for-
ward as it leads the U.S. delegation’s
next chapter. “One of our values as
an organization is fostering collab-
oration,” says Flatten. “Physics is a
global effort.”

Corey Feuer is the APS member advoca-
cy specialist.

Science Policy continued from page 1

rules, students who need more time
to complete their programs will
have to apply and pay for a formal
extension of stay from U.S. Citizen-
ship and Immigration Services, or
leave the country and obtain a new
visa abroad before returning, neither
of which is guaranteed.

A 2025 report by AIP’s statistics
team found that about 97% of inter-
national students in physics and as-
tronomy take more than four years
to complete their Ph.D., with a me-
dian duration of 6 years for domes-
tic and international students. The
NSF’s 2024 Survey of Earned Doctor-
ates reports that the median time to
complete a Ph.D. program across all
disciplines is 5.7 years.

After March 18, 2027, students on
F-1visas who seek to transition into
optional practical training will have
to apply for a separate extension of
stay and work authorization, which
was not previously required. OPT
allows graduates to work in a field
related to their studies for up to one
year, or three years if enrolled in cer-
tain STEM programs.

The final rule also shortens the
grace period after completion of
a program. Instead of having 60
days to depart the United States or
change status after graduation, F-1
students will generally have just 30
days. The regulation will also pre-
vent undergraduate students from
changing programs or switching
majors during the first year of their
studies. Graduate students will be
prohibited from changing programs
or switching majors altogether. Stu-
dents who complete a degree in the
U.S. will not be allowed to pursue
another degree in the U.S. at the
same or lower education level. For
example, a Ph.D. degree holder could
not obtain an F-1 visa for another
Ph.D. or any lower-level degree.

White House calls for science
funding shake-up

The U.S. research enterprise too
heavily centers on elite research
institutions, and fails individual re-
searchers with bold ideas, suggests
the White House Office of Science
and Technology in a new report. The
office recommends sweeping chang-
es to where federal funding is spent
and how it should be awarded.

Released on July 21, the “Science:
A New Golden Age” report seeks to
update Vannevar Bush’'s landmark
1945 report “Science: The Endless
Frontier” for the modern era. In the
report, OSTP Director Michael Krat-
sios argues that today’s scientific
landscape — shaped by Al, global
competition, and private-sector in-
vestment — requires a fundamental
redesign of how the federal govern-
ment funds research.
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OSTP Director Michael Kratsios speaking at a House Science Committee hearing.
Credit: House Science Committee

OSTP published the report the
day before Kratsios appeared before
the House Science Committee to an-
swer questions about the Trump ad-
ministration’s science policy agenda
and research funding priorities for
the next fiscal year. While Republi-
cans on the committee broadly wel-
comed the administration’s focus
on innovation, Al, and research se-
curity, Democrats on the committee
were highly critical of the admin-
istration’s approach, noting major
disruptions to research grants and
questioning whether OSTP is im-
properly influencing NSF research
decisions by redirecting funding
and overriding the agency’s award
decisions. Kratsios denied any OSTP
involvement in reviewing individu-
al NSF grants, despite Rep. George
Whitesides (D-CA) stating that his
office had received information to
the contrary.

Key recommendations in the
report include prioritizing individ-
ual scientists over “a narrow set of
legacy institutions,” with greater
support for other kinds of research
institutions such as startups, in-
dependent research organizations,
and NSF's recently launched X-Labs
initiative, which supports research
teams from a wide variety of orga-
nizations. The report also recom-
mends more experimental funding
approaches, including “golden tick-
ets” that would let technical review-
ers at individual agencies recom-
mend “unconventional proposals
that may not pass consensus-driven
review panels” — a model that the
report says is being piloted at NSF'’s
Technology, Innovation and Part-
nerships Directorate.

Trump proposes defunding Na-
tional Academies

On July 19, President Donald
Trump posted on Truth Social or-
dering officials to consider sus-
pending or debarring the National
Academies of Science, Engineering,
and Medicine from federal funding,
the latest in a string of criticism

from Republican leaders targeting
NASEM’s work on climate-related
science.

Trump's post came days after
NASEM released a report on extreme
event attribution science, a relative-
ly new area of science that assesses
the extent to which climate change
influences an individual weather or
climate event. The committee that
put together the report has experi-
enced intense scrutiny, as have oth-
er areas of NASEM's work related to
climate science.

Republicans on the House
Science Committee are pressing
NASEM to provide information
on the attribution committee that
NASEM has said is confidential.
They argued in a July 15 letter that
oversight of NASEM is a matter of
national security because NASEM
is “one of the most trusted and re-
spected providers” of science that
agencies rely upon. They expressed
interest in legislative reforms “with
respect to the Academies as a
whole.”

Trump's Truth Social post took
aim at the climate science chapter
in the Reference Manual on Scien-
tific Evidence, the main scientific
resource for federal judges, which is
co-authored by NASEM and the Fed-
eral Judicial Center. Separately, the
chair of the House Oversight and
Government Reform Committee
criticized NASEM last year for its de-
cision to study whether current evi-
dence supports the since-rescinded
endangerment finding.

House Science Committee Rank-
ing Member Zoe Lofgren (D-CA) is-
sued a statement on July 16 saying
climate skeptics, “MAGA Republi-
cans,” and the president “have spent
weeks building an opposition cam-
paign against this very report be-
cause they feared what it would say.”
She accused them of protecting “big
polluters at the expense of their own
constituents.”

FYI is a trusted source of science policy
news, published by the American Insti-
tute of Physics since 1989.

Jack Stillman continued from page 5

Stillman says. “My advisor recom-
mended that I apply for a travel
grant from APS.” He applied — and
received it.

“I'll never forget flying into Col-
orado, the endless parallel streets,”
he says. “I'd never been east of Cal-
ifornia.”

Highlights from the meeting in-
clude NASA’s exhibitor booth and
a visit to the National Institute of
Standards and Technology (NIST).
He recalls the tungsten cube that
NASA staff let him hold. “It was a
model of a gold cube that’s actually
in a satellite, the laser interferome-
ter space antenna’ — an experiment
designed to better understand grav-
ity.

The cube “was so dense that it
felt like it had its own gravity. I'll
never forget that,” he says. “Small
experiences like that really matter.”

But the highlight was his visit

to NIST in Boulder, where Stillman
was able to get up close and personal
with the lab’s atomic clock. “My dad
is a clock and watch repairman,” he
says. “I'm a clock guy’s son, and I got
to see the most accurate clock in the
world.”

In 2019, after college, Stillman
set his sights on an applied physics
master’s degree from the University
of Oregon, but COVID disrupted the
program. Instead, he began tutor-
ing students via Zoom from home
in Humboldt. Before long, a local
school in need of a long-term phys-
ics substitute quickly learned of
Stillman’s background and offered
him a position.

He's now in his fourth year as
a high school educator, fully cre-
dentialed in math and physics. “It
sounds like next year I'll be teaching
the physics class, a couple of math
classes, and hopefully an electronics

elective,” he says.

Although he isn’t active in re-
search at the moment, he still keeps
up with APS activities. “I love the
periodicals,” like APS News, he says.
“I put the magazines out for my stu-
dents ... [it’s important] for students
to have exposure to the physics
world.”

Soon to finish a master’s degree
in education, Stillman is once more
thinking about pursuing graduate
school for physics. He thinks at-
tending more APS meetings in the
future could help him explore his
options. Plus, he says, “getting back
into the science community would
feel much more daunting without
the years of continued direct contact
from APS.”

Liz Boatman is a materials scientist
and science writer based in Minnesota.
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The White House's damaging proposal on grants received tens of thousands of public
comments. Read six of them.

The proposal would dramatically undermine American research, but scientists are speaking up.

Foreword from the APS News editor

o n May 29, 2026, the White
House Office of Management
and Budget (OMB) released a pro-
posed rule that would dramatically
change how federal grants are dis-
persed and how science is conduct-
ed in the United States.

Titled “Regulation for Federal Fi-
nancial Assistance,” the rule would
give political appointees the power
to override peer review and termi-
nate active grants at any time. It
would impose sweeping restrictions
on international collaborations,
cutting U.S. scientists off from part-
nerships with researchers in many
countries. It would make conference

attendance much more difficult, and
publication costs largely unallow-
able, under federal awards. It would
undermine programs that broaden
participation in science and support
the next generation of researchers.

Together, these changes would
insert political control deep into the
federal research enterprise, under-
mining the independence and rigor
that have made America a global
leader in science.

Despite the rule’s sweeping scope,
the White House allowed only a 45-
day window for public comment.
Scientists responded in force: More
than 150,000 comments have been

posted to the federal docket.

APS partnered with more than 30
organizations to mobilize the scien-
tific community in opposition to the
White House’s proposal. APS mem-
bers and non-members alike were
able to submit public comments
by July 13, either signed or anony-
mous, to the federal docket through
APS’ user-friendly portal. More than
4,700 comments were submitted.

The excerpts below — from just
a handful of the public comments
submitted by APS members and sci-
entists from across the country —
reveal what is at stake.

— Taryn MacKinney

Tamara Rivera.

John Mather.

Deirdre hoemaher.

b

David Ballentyne.

Mel Sabella. B

Iain Stewart.

Rivera: “Fewer talented students
..would have pathways into
research careers.”

“I participate in STEM outreach,
mentoring, and educational pro-
grams that help students learn
about science careers and research
opportunities. If these efforts were
halted, students would lose valuable
opportunities for scientific engage-
ment, mentorship, and career devel-
opment, weakening efforts to build
a skilled and diverse future STEM
workforce.

As a post-baccalaureate re-
searcher at Yale University, I was
supported by the National Science
Foundation Research Experiences
for Recent Graduates (NSF-REP) pro-
gram. The purpose of this program
was to provide research opportuni-
ties, mentorship, and professional
development for recent graduates
preparing for careers in science. As
a first-generation, low-income stu-
dent, this support was instrumen-
tal in helping me gain advanced re-
search experience and successfully
transition into a Ph.D. program. A
grant like this could be vulnerable
if programs designed to broaden
participation in STEM or support
workforce development were viewed
as inconsistent with changing polit-
ical priorities. Had this funding not
existed, I would have lost access to
research training, mentorship, and
career development opportunities
that were critical to my advance-
ment as a scientist.

The broader consequence of ter-
minating programs like NSF-REP is
that fewer talented students, partic-
ularly those from historically under-
represented or economically disad-
vantaged backgrounds, would have
pathways into research careers. This
would weaken the future scientific
workforce and reduce opportunities
for individuals who have the poten-
tial to make significant contribu-
tions to science but may lack access
to traditional research networks and
resources.”

Tamara Rivera, fourth-year Ph.D. can-
didate in marine science at the Univer-
sity of Texas Marine Science Institute

Mather, Nobel laureate: “Histor-
ically, peer review protects the
public from attempts to corrupt.”

If political appointees can over-
ride peer review, my Nobel-winning
work measuring the Big Bang could
easily have been rejected, since
some ideologies and religions say we
don’'t need that information. When
the Nobel was announced, a polit-
ical appointee at my agency indeed
said the Big Bang was only a theory.
Historically, peer review protects
the public from attempts to corrupt
the selection through back-channel
influence or overt bribery. If political
appointees can choose incompetent
teams that support the political
party in power at the moment, then
taxpayer funds are wasted and the
products are not obtained.

If my work can be terminated for
political reasons, then loyalty to the
political party in power at the mo-
ment is more important than the
work I was chosen to do. That's not a
good way to get results. It's a way to
corrupt the entire system of science,
which is ideally the self-correcting
search for truth.

John Mather, senior astrophysicist at
NASA Goddard Space Flight Center

Shoemaker: “Collaborations
strengthen — not diminish —
American scientific leadership.”

“I am concerned about provisions
that could discourage or complicate
responsible international scientific
collaboration. My own research de-
pends on partnerships among U.S.
universities and international col-
laborators. As a member of NASA’s
Laser Interferometer Space Antenna
(LISA) Science Team, I help develop
the U.S. scientific program for LISA,
an ambitious international mission
in which NASA and ESA each con-
tribute unique capabilities toward
a common scientific goal. This part-
nership enables the United States
to participate in a groundbreaking
observatory that no single nation
could realistically undertake alone
while maintaining appropriate over-
sight, security, and accountability.

Likewise, the historic first detec-
tion of gravitational waves and the
emergence of multi-messenger as-

tronomy were possible only through
sustained international coopera-
tion. These collaborations strength-
en — not diminish — American sci-
entific leadership by allowing U.S.
researchers to lead major discov-
eries, train the next generation of
scientists, and maximize the scien-
tific return on federal investments.
Policies that unnecessarily impede
responsible international collabora-
tion would reduce the competitive-
ness of U.S. research and diminish
our ability to attract and retain the
world’s best scientific talent.

The technology we develop to
lead in space-based gravitational
wave astronomy will change the
U.S.s future. Don't let us lose our
powerful edge out of fear.”

Deirdre Shoemaker, physics professor
at the University of Texas at Austin

Ballantyne: “One of the main
research areas in my own career
started from seeing atalk ata
conference.”

“Attending conferences is crucial
for scientists to exchange ideas and
teach each other about the latest
findings in a research area. Many of
the most important breakthroughs
in physics were catalyzed at confer-
ences where scientists could gather
and discuss research questions.

One of the main research areas in
my own career started from seeing a
talk at a conference and then meet-
ing the speaker afterwards. That
conversation started a collaboration
and research direction that contin-
ues to that day. Without the flexi-
bility to attend several conferences,
that conversation would never have
happened which may ultimately
have led to me having to abandon
my career.

Simply speaking, scientific ad-
vances in the U.S. will halt if sci-
entists are unable to publish or be
able to access the scientific litera-
ture. Scientific knowledge has been
disseminated by publications for
centuries, and is the fundamental
‘deliverable’ for scientists. New re-
search and discoveries can only be
done by building on the knowledge
of the scientific community.

I have published eight papers
in academic journals in the last
year. Two of those papers were led
by young Ph.D. students publish-
ing their first papers. These papers
are crucial for the students to com-
plete their degrees and enter the
workforce. The Ph.D. students also
help teach undergraduate classes.
Shrinking scientific research by not
providing support for publication
costs will cause colleges to cut costs
by reducing undergraduate enroll-
ment and/or raising tuition.

Eliminating support for publi-
cation costs and conference atten-
dance will significantly reduce the
scientific enterprise in the country,
forcing scientists to move to other
countries in order to continue their
work.”

David Ballantyne, physics professor
and associate chair for academic pro-
grams, Georgia Institute of Technology

Sabella: “Intellectual merit is a
cornerstone of review.”

“I am deeply concerned about the
ability to override peer reviews by
political appointees with little un-
derstanding of my area of research,
and the possibility of circumventing
the hard, rigorous work of peers who
spend a great deal of time conduct-
ing these reviews. Having been a
peer reviewer in the past, I know the
amount of time it takes for this work.
Intellectual merit is a cornerstone of
review — the decision should not be
left to political appointees without
expertise.

The amount of resources and
investment PIs dedicate to these
projects is significant, and time-
lines are in place to accomplish the
substantial work. The work will cer-
tainly suffer if there is the threat of
termination at any time due to the
whims of political appointees for
any reason. Termination, and even
the threat of termination, will limit
scientific discovery and project out-
comes. This is not the way contract
work is done. Contracts and time-
lines need to be honored if the proj-
ect proposal is being followed.”

Mel Sabella, physics professor at Chica-
go State University

Stewart: “Cutting off U.S. sci-
entists from those around the
world will limit the information
we have access to, and thus the
science we can do.”

“I am involved in scientific col-
laborations with people who are
currently professors or senior re-
searchers in Austria, Spain, Germa-
ny, the Netherlands, Switzerland,
and Korea. In the past I have collab-
orated with scientists in China and
Canada. These collaborations have
led to publications in top journals
and major advances in the field.

Science is a worldwide enter-
prise. Cutting off U.S. scientists
from those around the world will
limit the information we have ac-
cess to, and thus the science we can
do, putting us at a disadvantage to
those in other countries. This exact
approach led to a decline in science
in Russia, in particular, with a large
migration of scientists after the end
of the Cold War. Many international
collaborations involve multi-billion
dollar construction projects, includ-
ing particle accelerators and satel-
lites for astronomy. These are neces-
sarily funded by many countries and
require international engagement of
U.S. scientists who would otherwise
be left out of new discoveries.

Bans on collaboration and travel
to ‘covered foreign countries’ such as
China, would ensure that U.S. sci-
entists lose access to international
research advances that may be crit-
ical for the future. In particular, as
research has become more interna-
tional, conferences are often hosted
in different countries each year, and
cutting off U.S. scientists from par-
ticipation for conferences in China
would be detrimental.

Rules that limit U.S. scientists
from keeping up with the strongest
science in the field by engaging with
researchers from around the world,
will weaken the U.S. enterprise and
economy.”

Iain Stewart, physics professor at the
Massachusetts Institute of Technology.

These individuals’ comments are their own. They
do not speak on behalf of their institutions, and
their positions do not necessarily reflect those of
their institutions or APS.



