











sat a few feet away, smiling his signature toothy grin and
wearing his trademark shorts, part of the fall-and-winter
uniform he had resolved as a Caltech first-year student to
wear because he could never do so in his frigid hometown.

Applying himself

Loh is an expert in combinatorics, a field of mathematics
concerned with enumeration, or counting, within discrete
systems, which have a finite number of states. Combi-
natorics overlaps with graph theory, another of Loh’s
research areas, which uses graphs made up of points to
illustrate the relationship between objects or, in the case
of Loh’s most recent project, people.

While his teaching philosophy is based on reaching
as many individuals as possible, he is now focused on
keeping them apart. In March 2020, Loh and other Hertz
Foundation Fellows were encouraged in a letter from a se-
nior member of the organization’s community to put their
expertise to use in fighting the COVID-19 pandemic.
(Loh was awarded a Hertz Fellowship, which recognizes
“the nation’s most promising graduate students in science
and technology,” in 2004.)

Hertz Fellows make a moral commitment to put their
skills to work in times of national emergency even after
their five years of funding are up. The day after receiv-
ing the letter, Loh was reading a PhD thesis on network
theory from one of his students when its subject matter
sparked a new train of thought. “I said, ‘Oh, this is the
first pandemic that we’ve had smartphones,” Loh recalls,
noting that smartphones are devices that are part of a
network. “I realized there’s room now to go and figure out
the right way to use network theory and smartphones to
help stop the virus from spreading.”
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Loh decided to focus on the problem of contact tracing,
and his solution, built with help from engineering and de-
sign students at Carnegie Mellon and others, is NOVID,
an app that flips the traditional approach to contact
tracing by helping individuals avoid infection rather than
notifying them after they have been exposed.

Using Bluetooth, ultrasound, and Wi-Fi technology,
the app notifies a user when someone in their “network,”
which is based on all recent physical interactions across
the entire user population, has been infected and, most
importantly, how many relationships away the infected
person is from the user. (For example, a “2” would indicate
that the person infected is a frequent close physical contact
of a frequent close physical contact.) The idea is to tap
into people’s instincts for self-preservation rather than
implore them to act responsibly for the sake of others.

“Every contact tracing app in the world was designed
to tell you after you’ve already been around someone sick.
To tell you, ‘Hey, now you’re dangerous,” Loh explains.
“We said, ‘Let’s make an app that will tell you that some-
body just got sick who spends time with someone who
frequently spends time with you.” If you found that out,
what would you do? Stay home.”

Loh has met with public health experts who could help
NOVID be deployed by various government entities in
subsequent crises.

Shifting from a focus on pure mathematics to the type
of applied math involved in the creation of the NOVID
app, as Loh has done, can be tricky, says David Conlon, a
professor of mathematics at Caltech who also specializes

in combinatorics and who first met Loh at the 1999
International Math Olympiad, where they were both
competitors (Loh for the U.S. and Conlon for Ireland). The
difficulty lies in applied math’s focus on hard data.

“The impression is that math consists entirely of
playing around with numbers, but if you’re a pure mathe-
matician that tends not to be the case,” Conlon says. Pure
math is more about theory than it is about computation
and data, he notes. “But if you're interested in tracking
COVID and seeing how quickly COVID spreads, that’s a
totally different thing. You really do need to do everything
very quantitatively.”

Problem child

Loh has been experimenting in areas beyond pure math
since his days at Caltech, driven by a relentless desire to
find solutions to difficult problems. In fact, while he majored
in math, he chose to do a senior thesis, which is not required
of math majors, with a computer science professor.

“It’s very rare,” says David Wales, professor of math-
ematics, emeritus, who served as Loh’s faculty adviser
at Caltech, about Loh’s decision to pursue a thesis at all,
let alone in a subject outside his area of focus. “It’s pretty
amazing. It’s an indication that he was really learning
a lot in his major, but he had other things that he was
interested in doing as well.”

Loh not only delved into computer science academically
while at Caltech but also competed on the three-person
team that represented the Institute at the 2004 Associa-
tion for Computing Machinery’s International Collegiate
Programming Contest in Prague in which he and his

teammates placed seventh out of 3,150 teams from 75
different countries.

Why did Loh spend so much time on projects outside
of math? He says that, in part, he was inspired by the cre-
ativity and ingenuity of the people around him. For example,
Loh recalls the time one of his Caltech roommates planned
to turn an ordinary bicycle into an electric-powered one.

“People just did funny things,” Loh says. “You had this
feeling that, as a Caltech student, if there was an inter-
esting, difficult, and quirky thing to do, you did it.”

Loh’s list of awards and honors during his time at
Caltech is impressive by any measure. He won a Barry
Goldwater Scholarship in 2003. He graduated top of his
class in 2004. In addition to the Hertz fellowship, Loh re-
ceived a Churchill Scholarship to study mathematics at the
University of Cambridge; a National Science Foundation
Graduate Research Fellowship; and a National Defense
Science and Engineering Graduate Fellowship. After
completing his master’s degree at Cambridge in 2005, he
received his PhD from Princeton University in 2010.

Caltech also became a family affair for the Lohs. His
brother Po-Ru (BS ’07) and sister Po-Ling (BS ’09) are
alumni as well, and he met his wife Debbie Lee (BS '04)
on the first day of orientation.

Loh’s years at the Institute helped him learn how to
juggle a number of different projects at the same time. But
his passion for figuring out new approaches to tough prob-
lems was born much earlier. When Loh was 11, his father,
a professor of statistics at the University of Wisconsin,
gave him a book of math puzzles that included a chal-
lenge to make four triangles out of six matchsticks.

“The answer is to make it 3-D,” Loh says, recalling
the problem that switched on that particular part of his
brain. Since then, he has always tried to add new dimen-
sions to his thinking. “If it is hard, and I think I might be
able to do it, 'm going to try.” [®
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| Creating
' Your Legacy

We often hear from loyal alumni and friends who
would like to make a gift to Caltech while also
providing for their financial security or the future
needs of their spouses, children, and grandchildren.

Do you
m wish you could give more while still saving
for retirement?
m want to make a gift that provides you with income?
m need an income tax deduction but aren’t sure
how best to go about it?
m want to discuss a provision for Caltech in your
estate plans?

We can help. Our experienced gift planners can work
with you and your financial advisers to structure the
right gift to meet your philanthropic and personal goals.

To start a conversation, call Caltech’s
Office of Gift Planning at (626) 395-2927
or email giftplanning@caltech.edu.
Learn more at giftplanning.caltech.edu.

INn Memoriam_

To learn more about their lives and work, visit magazine.caltech.edu/post/in-memoriam.

James P. Quirk 1926-2020

James “Jim” P. Quirk, a former professor of
economics at Caltech noted for his research
into the economics of sports, died in June
2020. He was 93. In addition to his sports-
related work, which included a paper he
co-authored on the role of antitrust regula-
tions in professional sports, he also authored economics papers on
space station design, defense contracting, dams and reservoirs,
boxing regulations, nuclear power, and capital gains. He was part of
a group of Caltech professors that pushed for the creation of a PhD
program in economics, which was established in 1972.

Hugh P. Taylor Jr.

(BS ’54, PhD ’59) 1932-2021
Geochemist Hugh P. Taylor Jr., the Robert

P. Sharp Professor of Geology, Emeritus,
passed away on October 26, 2021. He was
88. He was one of a half-dozen scientists
from Caltech who were selected by NASA

to receive samples of lunar materials collected by Apollo 11 as-
tronauts Neil Armstrong and Buzz Aldrin. Along with his graduate
adviser, Samuel Epstein, Taylor searched the samples for isotopes
of oxygen, hydrogen, carbon, and other elements to determine the
temperatures at which moon minerals were formed and to discover
any possible interactions between the rocks and water. His later
isotope research led to a new understanding of hydrothermal con-
vection on Earth and the effects of rainwater on basaltic intrusions.

Robert H. Grubbs 1942-2021

Robert Grubbs, the Victor and Elizabeth
Atkins Professor of Chemistry at Caltech,
passed away on December 19, 2021. He
was 79. Grubbs was a co-winner of the 2005
Nobel Prize in Chemistry for the
development of the metathesis
method in organic synthesis. Metathesis is a

James H. Strauss Jr.
(PhD ’67) 1938-2021

James “Jim” H. Strauss Jr., the Ethel Wilson
Bowles and Robert Bowles Professor of Biol-
ogy, Emeritus, passed away on December 28,
2021. He was 83. Strauss’s research focused
on the replication and assembly of two types
of enveloped RNA viruses: alphaviruses and flaviviruses. These
viruses include those that cause encephalitis, yellow fever, dengue
fever, and other human diseases. Strauss served as executive officer
for molecular and cellular biology from 1980 to 1989.

Narendra K. Gupta (MS '70)
1948-2021

Narendra (Naren) K. Gupta, founder and
managing director of Nexus Venture Part-
ners in Menlo Park, California, and a senior
member of the Caltech Board of Trustees,
passed away on December 25, 2021. He was
73.1n 2021, Gupta and his wife, Vinita, established the Naren and
Vinita Gupta Fellows Program, which provides support for graduate
students at Caltech, particularly those in the Division of Engineering
and Applied Science. In 1980, Gupta co-founded Integrated Systems
Inc. (ISl), an embedded software company. He was named a Distin-
guished Alumnus by the Caltech Alumni Association in 2004.

Noel R. Corngold 1929-2022

Noel R. Corngold, professor of applied phys-
ics, emeritus, passed away on January 24,
2022. He was 93. As a nuclear engineer, he
conducted theoretical work on how neutrons
behave in reactors. When he transitioned

to nuclear physics at Caltech, he dedicated
himself to turning out physics students armed with a wide and
deep knowledge of the field. Along with his dedication to teaching,
Corngold continued with research in new areas related to transport
theory and in particular to photons and charged particles.

catalyst-aided chemical reaction in which double
bonds are broken and forged between carbon atoms
in ways that cause atom groups to change places.
Grubbs worked to develop powerful new “green”
catalysts that helped make the creation of a host of
products, ranging from new medicines to advanced
materials, more sustainable. He also tackled issues
affecting human health, including his work to aid the
development of a new kind of replacement lens for
patients with cataracts.
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In recognition of the Clifford S. and Ruth A.
Mead Memorial Undergraduate Chemistry

Endnote

e . The first day of Ch 3 a, we were each given )
Laboratory’s demolition in November 2021 to make way for the Resnick

a list of equipment and tasked with ensur- 7 - ; conne(:t Wlth US
ing our assigned drawers had everything. _ .
Many of us had no idea what a lot of the Join the conversation

Sustainability Center building project (see page 18), alumni were asked:

Ve ; : equipment was or what it was called. . _
)' vt o ‘:;':r‘ What are your fOndeSt (“There’S Somethlng called a ICOW!?”) Wy y Email us at magaZ|ne@calteCh-edu
e ST 4 | . Th Stanford (BS ’87
. S R R memaories Of Mead and/or JE:;;“ CHi::;L IéI_ANDS) And remember to get social:
’ our undergraduate
: I y g Mead Building housed the undergraduate student -
% TR = Chemistry classes there‘? introductory chemistry laboratory, which had an MR ‘ n n IOI u
f‘i‘“:f. *,;x e, spectral analyzer. It was run by a superbly kind and
' S T lovely lady. Although | remember it pained me to do
T 14 L . : . laboratory chemistry since | was no good at it, she
g B Wlthm the first half-hour of my first time and others like her at Caltech (professors, postdocs,
Ryt Joe in the freshman Chem 3 lab, | broke

TA’s, fellow students, staff) taught me to seek and do
truth, and nothing less.

a test tube. At the time, it felt like a
Caltech rite of passage. Looking back, it
may have been an omen that “wet lab”

science was not my calling.
Sean McKenna (BS ’17)

Spilling the filter paper
of Crac-Ac precipitate
and having to sweep it
up off the counter-top...

Hsiu-Hsien (Tom) Ling (BS ’89)
CITY OF INDUSTRY, CA

As a chemistry major and a TA
for Ch 3and 4 ... | must have run
those old 90 MHz NMRs hundreds
of times and logged my runs in

the old lab notebooks assigned to
each instrument. A few years ago,
| got to drop by the lab and snap
a few photos of the old log books
with my entries and those of a few
old classmates. ... | really enjoyed
my time in the lab: there was a
certain camaraderie and friendly
competition there. One time we
got to run Prof. Grubbs’ metathe-
sis reaction to make little polymer
sculptures. That stuff was abso-
lutely indestructible!

Matt Gregori (BS ’99)
SAN JUAN CAPISTRANO, CA

TORONTO, ONTARIO

John Bercaw
happening to
walk by and
witness me
accidentally
punching a
hole through
my flask with

a glass rod.
Erick Co (BS '95)

HACIENDA HEIGHTS, CA

I’m getting old. Things that weren’t there
when | was there aren’t there now.

David Turner (BS ’'61)
LOS GATOS, CA

my lab-partner was not
happy with me at all! My
TA let me pass the class
if | wrote an essay about
what I’d learned in chem
lab, whew!

Bruce Prickett (BS ’82)
ASTORIA, OR

For more Endnotes, go to

magazine.caltech.edu/post?tag=Endnotes
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Salty Clues to a Watery Mars

An analysis of large salt deposits on Mars indicates that ponds of lig-
uid water persisted on the Red Planet for about a billion years longer
than previously believed. Beginning in 2008, NASA’s Mars Odyssey
orbiter discovered hundreds of deposits of sodium chloride (table
salt) stretching tens to hundreds of square kilometers in area. These
deposits not only showed that Mars had been much wetter long ago
than researchers had known, but also offered a way to determine the
last time that water in liquid form had existed on the planet’s surface.
“Salt is incredibly soluble, so any moisture at all would dissolve it.
These deposits must have formed during the evaporation of the last
large-scale water on the planet,” says Ellen Leask (PhD ’20), who,
as part of her doctoral studies, analyzed the deposits with Bethany
Ehlmann, Caltech professor of planetary science. Leask and Ehimann
looked at what types of landforms the salt deposits formed on and
how they were deposited across the terrain. They concluded the
sodium chloride deposits formed as recently as 2.3 billion years
ago. Previously, it was believed that large-scale liquid water on Mars
ceased to exist around 3 billion years ago.

Find out more:




