
A few can change the world.



What happens at Caltech is proof that, with the right resources and environment, a small 
community of scholars can make tremendous discoveries. Together, we can change the world.

At Caltech, exceptionally ambitious minds pursue the unknowns, the what-ifs, and the never-been-done-befores.

The green and tranquil Throop Memorial Garden offers a place for researchers to 
relax and reflect. Named for Amos G. Throop, who in 1891 founded the university 
that would become Caltech, the iconic garden and its ponds are home to turtles, 
ducks, koi, and a selection of 75-million-year-old rocks.



We envisioned quarks. Discovered quasars. 
Launched the field of molecular biology.  
Detected gravitational waves. We’re already 
working on what’s next.

Break Through is an opportunity for donors who 
thrill at the thought of the unexplored. We invite 
you to join us to affirm an enduring truth: 
The world needs Caltech. 
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Graduate students and postdoctoral scholars congregate in the 
Walter Burke Institute for Theoretical Physics to exchange ideas 
in a quest to answer fundamental questions about nature—from 
the subatomic to the cosmic.

Welcome to Break Through: The Caltech Campaign.  It’s an unprecedented philanthropic  initiative to advance an institution that has defined—and redefined—the outlines of the universe as we know it.



Mark Simons
Professor of Geophysics

The
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How do tectonic plates move—down to the millimeter?  
How are large ice sheets in Antarctica responding to  
climate change? What about tides? Glaciers? Volcanoes? 
We are starting to get answers to these questions thanks to a 
growing constellation of sophisticated radar imaging satellites. 
Those eyes in the sky are pointed not toward the far reaches of 
the galaxy, but back at our world.

To actually “see” this information takes the capacity to process what 
soon will exceed tens of terabytes of data—equivalent to the entire 
printed Library of Congress many times over—per day. And it calls 
for insatiable curiosity and intellectual mettle.

Mark Simons is using observations from the international network  
of radar satellites to change not just how we observe volcanoes, 
glaciers, and the active boundaries of the tectonic plates, but also 
how we optimally exploit those observations. 

“There are places on our own earth where people have never 
walked—places one or two people have ever laid eyes on,”  
says Simons. “We have thousands of images of the same spots,  
and every time we look, we see changes. Yes, we’re doing 
fundamental science—at the same time, we are effectively the  
next generation of explorers, continually discovering our home 
planet. And that is equally exciting.”

Satellites can reveal changes in shifting tectonic plates, telling a story  
about natural disasters that the naked eye can’t see. This is an interpretive  
illustration of how Japan’s surface shifted after the March 2011 
earthquake. Each arrow represents a global positioning satellite station 
and the direction of movement caused by the Mw 9.0 earthquake.

AT THE SURFACE

big picture
massively

5



Fiona Harrison 
Kent and Joyce Kresa 
Leadership Chair, Division 
of Physics, Mathematics 
and Astronomy, and Benjamin 
M. Rosen Professor of Physics

Tom Soifer 
Harold Brown Professor  
of Physics and Director,  
Spitzer Science Center

Kent Kresa 
Caltech Senior Trustee and  
Board Chair Emeritus

Hello, 
universe
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When given the chance to back a bold idea, Caltech goes 
all in. This culture of encouraging researchers to tackle the near-
impossible is why Kent Kresa and his late wife, Joyce, chose to support 
Caltech by creating a flexible endowment. They established the Kent 
and Joyce Kresa Leadership Chair in the Division of Physics, 
Mathematics and Astronomy, providing the division’s chair with 
discretionary funding to support visionary initiatives.

A 21-year Caltech trustee, Kent Kresa knows the Institute’s strengths. 
“Having a world-class university that can do great science is an 
expensive business—you have to stay current,” says Kresa, former 
chairman and CEO of Northrop Grumman. “And in order to do so, you 
have to have the resources to be able to continue that evolution of new 
laboratories and new capabilities to invent new science.”

Case in point: Twenty-five years ago, Caltech’s Kip Thorne and Ronald 
Drever sought the Institute’s buy-in for a big idea. If it worked, it would 
validate a key aspect of Einstein’s general theory of relativity: that 
gravitational waves exist, and that they behave in the way he predicted. 
With no guarantee of success, but a deep understanding of the potential 
ramifications for science, Caltech invested. 

“Making a measurement of this precision—based on theories that were 
unproven about detecting objects that we didn’t even know existed—is 
an example of people being visionary at a place that would invest in it,” 
says Fiona Harrison, the Kent and Joyce Kresa Leadership Chair.

Along with MIT’s Rainer Weiss, Thorne and Drever laid the groundwork 
that led to LIGO, the Laser Interferometer Gravitational-Wave 
Observatory. On September 14, 2015, they succeeded in recording 
gravitational waves, forever changing the future of how we observe  
our universe. 

“We have a tradition of not being interested in following. We’re 
interested in leading—in breaking new ground,” says Tom Soifer, the  
first holder of the Kresa Leadership Chair from 2014 to 2015. “While 
everyone else was pursuing much more conventional science, this  
crazy idea was being supported here. The nurturing that Caltech was 
able to do decades ago has led to this major discovery.”

7



Diana Kormos-Buchwald
Director and General Editor, Einstein Papers Project, 
and Professor of History

Unpacking

Among the treasures: Albert Einstein’s manuscript of his paper 
that gives the full overview of the general theory of relativity, 
completed in November 1915. The editors of the Einstein Papers 
Project collect, transcribe, translate, annotate, and piece together 
Einstein’s legacy through historical research on thousands of 
documents like this one.

IN HIS OWN WORDS

88,000: That’s how many documents—notes, research papers, 
personal and professional letters, photographs, and more—are part  
of the Einstein Papers Project’s holdings. Under the leadership of 
Diana Kormos-Buchwald, the team’s research on this vast resource 
demystifies Einstein’s discoveries, revealing the scientific processes, 
the day-to-day intricacies of insights large and small, and the 
seemingly insurmountable questions that arose and were resolved  
by the scientific community over Einstein’s 55-year career.

The Collected Papers of Albert Einstein is the springboard for what 
Buchwald hopes will be even deeper scholarly analysis of the 
development of modern science and its context. “We put the flesh  
on the bones of science,” she says, “what it means to be a scientist 
today and what it has meant in the past.”

The recent detection of gravitational waves proves that Einstein’s  
work still has tremendous relevance today. And the Einstein Papers  
Project, with nearly half of its projected 30 volumes completed,  
proves the importance of scholarly historical research into the people 
behind theories and instruments—serving as a powerful model for 
Caltech’s aspiring scientists and engineers.
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Knowing  
when and why  
to take

Shi En Kim 
Senior, Chemical Engineering

Robert Grubbs 
Victor and Elizabeth Atkins 
Professor of Chemistry

Andrew Romine 
Senior, Chemistry and Business, 
Economics, and Management
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For Robert Grubbs, the fun part of being a scientist is trying 
to solve one problem and ending up solving another.

One such journey resulted in his Nobel Prize–winning “Grubbs’ 
Catalyst,” which opened up a new era of easily managed chemical 
processes—dramatically shrinking the time and cost of developing 
therapeutic drugs. His creation has deepened our understanding  
of how to treat an incredible array of human health conditions, 
including hepatitis C, Alzheimer’s disease, Down syndrome, 
fibrosis, osteoporosis, HIV/AIDS, and migraines.

Today, Grubbs takes particular pride in cultivating an appreciation  
for serendipity in a new generation of scientists. The best way to  
do that? Getting them in the lab as undergraduates. His lab and  
other opportunities, such as Caltech’s Summer Undergraduate 
Research Fellowships (SURF) program, give students hands-on 
experience and early mentorship that will shape the research 
practices and problem-solving skills they’ll use for life.

“The key to college is identifying what you want to do and being 
able to focus on that,” Grubbs says. 

At Caltech, once that happens, the world’s unsolved problems 
are fair game.

a leap

Close connections are everything when it comes to advancing science. 
In just 900 steps, Andrew Romine can go from his residence at Blacker 
Hovse to the Norman W. Church Laboratory for Chemical Biology, where 
he works with Robert Grubbs, a 2005 Nobel laureate in chemistry. For 
Shi En Kim, another senior in the Grubbs group, it’s about 800 steps 
from her residence at Lloyd House.

ALL-STAR ACCESS
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Too Long

Too Short

Just Right

Antibodies usually attack a virus by binding both of their “arms” to two  
of the spikes sticking up from the surface of the virus. But HIV spikes  
are too far apart. Caltech researchers used DNA as a “molecular ruler”  
to determine the ideal length to link two virus-binding parts, or Fabs,  
of antibodies. They also experimented with different mixes of Fabs to 
engineer antibody-based molecules that can bind to a single HIV 
spike with both arms.

Rachel Galimidi
Graduate Student, Biology  
and Biological Engineering

MIX AND MATCH
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HIV
Creating 

antibodies 
to take 
down 

Growing up in New York City in the 1980s and ’90s, Rachel 
Galimidi saw the devastating effects of AIDS-related illness 
on people close to her. She was determined to be part of the effort 
to find a cure. In high school, she worked in the lab of a leading HIV 
researcher at Columbia University. Throughout college, she followed 
Caltech’s advances in the field. So when she graduated, she headed 
straight to Pasadena.

Unsure about getting a graduate degree, she first joined Centennial 
Professor of Biology Pamela Bjorkman’s lab as a technician. What she 
experienced and observed there prompted her to pursue a PhD. A few 
short years later, she’s an important part of unlocking a puzzle in the 
search for an HIV cure. By taking pairs of binding sites, or arms, from 
Y-shaped antibodies and linking them with varying lengths of DNA, 
she found combinations that are more than 100 times better than our 
bodies’ own defenses at binding to and neutralizing HIV. 

Her next goal is to find a non-DNA, all-protein reagent that will 
translate easily into broader therapeutic applications. And one day 
soon: clinical trials.
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Markus Meister, PhD ’87 
Anne P. and Benjamin F. Biaggini 
Professor of Biological Sciences

Students 
Neurobiology Graduate 
Program

Stephen L. Mayo, PhD ’87 
William K. Bowes Jr. Leadership Chair, 
Division of Biology and Biological 
Engineering, and Bren Professor of 
Biology and Chemistry

The

brain
trust
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When Markus Meister was preparing a recent undergraduate  
lecture, he unearthed a note about neural recording in a 
long-forgotten paper from the early 1960s. The method, he 
could see, might allow for observing many neurons simultaneously— 
a big leap forward in the race to accelerate insights about the brain.

He immediately jumped into action. In just two weeks, Meister engaged 
with an outside collaborator, assembled a trio of neurobiology graduate 
students, outlined a proof-of-concept test, scheduled daily status 
updates, and began drafting a grant application. And, yes, he still 
delivered that undergraduate lecture.

Moments like this are familiar at Caltech—and they’re propelled by 
flexible funding.

From left: Markus Meister, Cynthia Chai, Zeynep Turan, Yu-Li Ni, 
Bin Yang, Michael Altermatt, Wan-Rong Wong, and Steve Mayo

The fact that the neurobiology graduate program even exists at 
Caltech can be attributed to flexible-use funds given by future-
focused donor William K. Bowes Jr. In 2012, Meister approached 
Steve Mayo, making a case for the program’s powerful potential.  
Mayo drew on funds from the Bowes Leadership Chair to provide  
first-year program support and initial seed funding.

With this much momentum in just a few short years, the return on 
investment is already rewarding Caltech—and inspiring future 
breakthroughs about the brain.
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Harry Atwater  
Howard Hughes Professor 
of Applied Physics and Materials Science 
and Director, Joint Center 
for Artificial Photosynthesis

Transformative 

energies

Michelle Sherrott 
Graduate Student and 
Resnick Fellow

Victor Brar
Postdoctoral Researcher
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Few people recognize Caltech’s transformative potential 
better than Harry Atwater. As director of the Joint Center for 
Artificial Photosynthesis (JCAP), he is part of a major Department of 
Energy–funded project dedicated to transforming sunlight, water, 
and carbon dioxide into useful fuels. And as a professor and mentor, 
Atwater delights in witnessing the transformations taking place not 
only in the hands of his researchers, but also in their minds. 

Case in point: Michelle Sherrott, a graduate student in Atwater’s lab 
and fellow of the Resnick Sustainability Institute at Caltech. Along  
with postdoctoral student and fellow Atwater Research Group 
colleague Victor Brar, she is spearheading new research directions. 
They’re working on increasing the light absorbency of two-dimensional 
materials, which soon could lead to a more sustainable future. 
Sherrott is an example of just how far internal fellowship support 
can take an idea.

“The Resnick Institute provides a foundation for transformative 
energy research and puts the resources directly into the hands of 
the graduate students,” Atwater says. “Michelle took the lead on this 
new area, and it’s led to a whole new scientific direction for light-
matter interactions that we didn’t anticipate at the onset. Her work will 
benefit the research of all of Caltech’s solar energy–related scientific 
centers, including JCAP.”

Research funding ignites transformations like these. Even more 
important, it supports graduate students who are driving novel 
research and changing the conversation about renewable energy. 
“Having the resources for fellowship support unburdens students,” 
Atwater says. “It invites them to explore the landscape of science.”
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David Chavez, BS ’96 
Principal Investigator and Project Leader, 
Los Alamos National Laboratory, 
and Distinguished Alumni Award Recipient, 2014

Compound 
interests

It took more than two years for David Chavez to invent a molecular 
arrangement that makes explosives safer to handle, more predictable, 
and cleaner for the environment. Pictured is the dinitro-diamino 
compound he synthesized, which, when combined with tert-butyl 
hypochlorite and acetonitrile, results in a tricyclic 1,2,3,4-tetrazine 
compound that performs nearly as well as conventional explosives— 
but is much more stable.
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BETTER BONDS

David Chavez always starts with a bang. When he arrived at 
Caltech as a freshman, he got involved with a lab and asked a lot of 
questions, determined to absorb all that he could in Caltech’s go-big 
atmosphere. And now, in his career as an organic chemist, his work in 
high-nitrogen compounds has helped vastly improve explosives and 
pyrotechnics—making them higher-performing, cleaner, and safer. 

“I was able to participate in topflight research opportunities, and it 
allowed me to see firsthand how research is conducted at a very high 
level,” says Chavez, now a scientist at Los Alamos National Laboratory. 
“One of the questions I first asked was: ‘Why? Why is it important  
to be doing this particular experiment?’ That was the beginning of 
understanding the interconnectedness of my field.”

Caltech gave Chavez space for his curiosity to flourish. Early access to 
labs—and to mentors who could answer his many questions—not only 
gave Chavez hands-on research time, but also gave him a 360-degree 
perspective on the discovery process. 

And when he wasn’t asking questions or working alongside 
his professors, he made sure to make the most of his 
undergraduate years. 

“The school is extremely challenging and Caltech students are  
very bright and knowledgeable—it’s just such a rigorous experience,” 
he says. Opportunities to explore the area, see operas, and go to 
museums with fellow students helped him stay balanced, he says.  
“As an undergrad, it’s important to see and feel that people want you  
to succeed, whatever it is you need.”
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Break Through is an imperative.

The Gene Pool near the Beckman Institute, with its tiled double 
helix mosaic. The fountain is filled using recycled water from 
Caltech’s air conditioning system—part of an ongoing initiative 
to reduce water consumption across campus.
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As Caltech’s president, every day I experience 
Caltech’s powerful and iconic approach to 
discovery in a very visceral way. Our secret is 
simple. We hire the most original and creative people  
in the world and embed them in an environment  
where dreams become possibility. 

We are only 300 faculty members and 2,250 students, 
but we are fearless in attacking important problems and 
defining new fields of inquiry. Caltech researchers create 
knowledge for the ages, and also apply their insights  
to help solve society’s foremost challenges, today. 
Caltech’s unflinching commitment to leadership is 
notably expressed in the development of instruments 
that reveal nature in unexpected dimensions, from  
tiny, implantable medical devices monitoring human 
health, to a seismic network probing the inner workings 
of the earth, to the world’s largest telescopes 
deciphering the cosmos. 

To foster this extraordinary culture of innovation, we 
have launched Break Through: The Caltech Campaign, 
a $2 billion initiative that is the most ambitious in our 
history. Break Through has the purposeful ambiguity 
of being both a noun and a verb, but I like to think of it 
as an imperative. An imperative to have the courage  
of your convictions, to take risks when the payoff can  
be transformative, and to soar on the wings of 
unrestricted ambition. 
 
This campaign will enable Caltech to take smart risks, 
to provide an exceptional educational experience  
for science and society’s future leaders, and to seed 
and support high-impact research. It will require a 
devoted cadre of donors who share our values  
and determination—the curious, the entrepreneurial, 
the intellectually adventurous—to realize the full 
potential of our shared future. 

Join us, and help change the world.

Thank you,

Thomas F. Rosenbaum, President
Sonja and William Davidow Presidential Chair  
and Professor of Physics
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The Break Through campaign will ensure the  
ability to explore and innovate for Caltech, its researchers, 
and the students who represent the future.

Provide an Exceptional Educational Experience

$600 Million
Caltech students are tomorrow’s scientists, engineers, 
entrepreneurs, and leaders. Giving them access to the 
best educational resources, experiences, and mentors 
will benefit our world.

At Caltech, graduate students 
learn to be effective, independent 
investigators. Fellowship support 
attracts the most promising 
students, connects them with 
accomplished faculty across 
disciplines, and prepares them to 
make powerful contributions to 
science and society.

Aid for undergraduates provides 
talented, ambitious young 
people with access to a Caltech 
education. Coupled with 
Caltech’s need-blind admissions 
policy, scholarships ensure 
that today’s top students can 
become tomorrow’s problem 
solvers and difference makers.

Seed and Support High-Impact Research Areas

$800 Million
Caltech was established for and by radically inventive 
minds—people who embrace grand opportunities and 
flourish when given the freedom to let evidence and 
instincts guide them. Through work that spans our six 
academic divisions, Caltech is poised to make 
revolutionary contributions in areas such as:

Caltech launched the Jet  
Propulsion Laboratory, built the 
world’s biggest telescopes, and 
detected gravitational waves.  
Each breakthrough leads to new 
questions: What is the fundamental 
structure of the universe? What  
are dark energy and dark matter? 
Are we alone?

Caltech researchers pursue 
fundamental discovery in diverse 
fields—and work in concert with 
partner medical institutions—to 
explore life at the most basic level, 
explain why humans behave the 
way they do, and invent new 
treatments and cures.

Enable Caltech to Take Smart Risks

$600 Million
Caltech scientists know that outliers and unexpected 
results can contain the seeds of a revolutionary new 
theory, field, or instrument. Pursuing ambitious goals 
and big questions requires flexible funding to venture 
into uncharted realms.

Accessible funds enable Caltech 
to make long-term investments 
in faculty at all stages—as they 
reinvent knowledge, technologies, 
and even themselves.

The future of scientific exploration 
is wonderfully unknown. Flexible 
resources signal to our researchers 
that Caltech can and will champion 
their most inspired ideas, wherever 
these may lead.
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Private support creates opportunities 
for students to learn from skilled  
teachers in optimal environments,  
and to reap the benefits of a broad 
college experience encompassing  
the arts, athletics, research, 
internships, and outreach.

Enrich  
Campus  

Life

From the quantum realm to the 
genome, from the human brain to 
the shifting ground, Caltech 
researchers use computational 
tools where they have not been 
used before—and create brand new 
ones—to gain powerful insights 
from reams of data.

Combining expertise on the ground 
and in space, Caltech is producing a 
new level of knowledge about Earth—
potentially changing the balance of 
humanity’s sustainability efforts by 
transforming how we create and use 
energy and conserve our planet’s 
precious resources.

Pioneer 
Computation 
across Fields

Rethink 
Energy and the 
Environment

For more about specific 
campaign priorities, visit 

breakthrough.caltech.edu.

Researchers at Caltech are always working toward their next 
discovery. It’s not uncommon to find the Warren and Katharine 
Schlinger Laboratory for Chemistry and Chemical Engineering 
illuminated in the evening and bustling with activity.
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Support 
Graduate 
Students

Support 
Undergraduates

Advance 
Science  

and Technology 
for Human 

Health 

Illuminate the 
Universe

Stimulate 
Creativity

Empower 
Insightful 
Faculty



“Always practice at the leading edge of biology, and 
if you really want to change a discipline, invent a novel 
technology to explore a new area of data space:  
those have been the cornerstones of my career.”
Leroy Hood, BS ’60, PhD ’68
Distinguished Alumni Award Recipient, 2011
Cofounder and President, Institute for Systems Biology
Developer of DNA sequencer

“I’ve been deeply fortunate to call Caltech my home. 
I enthusiastically watch as [the next generation of 
scientists] tackle some of the deepest, most important 
questions about the nature of the universe.”
Kip Thorne, BS ’62 
Distinguished Alumni Award Recipient, 2015
Richard P. Feynman Professor of Theoretical Physics, Emeritus

“Some of the most important impact is the impact 
we can’t even imagine yet. It is very exciting to help 
Caltech create the future by providing endowed 
support for things that are going to be happening 
both near-term and many centuries from now.” 
Ronald Linde, MS ’62, PhD ’64
Senior Trustee and Vice Chair, Caltech
Founder and Former CEO, Envirodyne Industries, Inc.
Chairman, The Ronald and Maxine Linde Foundation
Maxine Linde
President, The Ronald and Maxine Linde Foundation

“The knowledge and content that you get from 
any school or major are going to be of some use, 
but their usefulness will vary. Caltech teaches you 
the courage and discipline to work through things 
you don’t know. That endures a lifetime.” 
Sharon Long, BS ’73
Distinguished Alumni Award Recipient, 1998
Professor of Biology and Biochemistry, Stanford

“What Caltech students are capable of doing and 
learning during their tenures is pushed to the max,  
like intense elite athletic training. They leave Caltech 
ready to make amazing contributions to society.”
Terry and Tori Rosen
Parents of Connor, BS ’15

“Our biggest problems are our biggest opportunities, 
and Caltech is gifted in looking at the world not as it is, 
but as it could be.”
Richard Merkin
Trustee, Caltech
President and CEO, Heritage Provider Network 

View along the loggia outside the Crellin Laboratory of Chemistry, 
one of Caltech’s many arch-lined walkways.
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“Caltech has a unique ability to do 
multidisciplinary work—partly because of 
its size and partly because of its history. 
It is described as being a national treasure 
and it certainly is.”
Gordon Moore, PhD ’54
Distinguished Alumni Award Recipient, 1975
Chairman Emeritus and Life Trustee, Caltech
Cofounder and Chairman Emeritus, Intel

“By creating an environment where extremely talented 
theoretical and applied scientists and students from 
different disciplines, backgrounds, and cultures can interact 
in the pursuit of truth, Caltech plays a central and special 
role in expanding the frontier of scientific knowledge  
and in using that knowledge to create real-life  
applications that can help all of society.”
Eduardo Repetto, PhD ’98
Trustee, Caltech
Co-CEO and Co-CIO, Dimensional Fund Advisors

“Students and professors are so passionate and excited 
about their research that it’s contagious—you just can’t help 
getting excited along with them. I love telling other people 
about this little jewel that we have in Pasadena, and I feel 
privileged to be part of such an outstanding group of people.”
Lynn Booth
Senior Trustee, Caltech
President, Otis Booth Foundation

Break Through starts here.
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