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Video: Break Through: The Caltech Campaign

Imagine 
Hear about the vision for Caltech’s future—enabled  
by Break Through: The Caltech Campaign. 

Thomas F. Rosenbaum
President; Sonja and William Davidow Presidential Chair 
and Professor of Physics

Discover
Prepare to be amazed as faculty members from each division—people who are 
aiming to change the world—briefly explore seminal questions they are exploring.

Chemistry on the Brain 
Dennis A. Dougherty
George Grant Hoag Professor of Chemistry

Mars: A Planet on the Edge of Habitability
Bethany L. Ehlmann
Assistant Professor of Planetary Science
Jet Propulsion Laboratory Research Scientist

Compensation of Managers and Price Formation
Jaksa Cvitanic
Richard N. Merkin Professor of Mathematical Finance
Director, The Ronald and Maxine Linde Institute of Economic and 
Management Sciences

Moonshot for Neurotechnology: The Brain Observatory
Michael L. Roukes
Robert M. Abbey Professor of Physics, Applied Physics, and Bioengineering

The San Andreas Fault and the Complex Infrastructure of Los Angeles: A True 
Disaster Story
Domniki Asimaki
Professor of Mechanical and Civil Engineering

Gut Feelings: How Intestinal Bacteria Regulate Emotion and Behavior
Sarkis K. Mazmanian
Luis B. and Nelly Soux Professor of Microbiology

For details about speakers and their talks, see page 4.

Reflect
Consider Caltech’s founding model: Bring together the most creative, talented, 
inquisitive people. Provide them with resources to pursue great ideas—anywhere  
they may lead.

Edward M. Stolper
Provost; William E. Leonhard Professor of Geology
Carl and Shirley Larson Provostial Chair

Symposium
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Experience

After the symposium, connect with members of the Caltech community and 
visit exhibits that allow you to experience the power of ideas by exploring some 
of the exciting work faculty and students have under way across campus. For 
more information about what you will see at each exhibit, see page 11. 

Educational Breakthroughs: Past, Present, Future 
Center for Teaching, Learning & Outreach 

Learn about Brain-Machine Interfaces 
Division of Biology and Biological Engineering

SlipChip: Improving Infection Diagnostics 
Division of Chemistry and Chemical Engineering

ME72 Engineering Design Competition 
Division of Engineering and Applied Science

Meet Two Rovers: The Scarecrow and the ROV-E
Division of Geological and Planetary Sciences and the  
Jet Propulsion Laboratory

Guess Who Wins the Election! 
Division of the Humanities and Social Sciences

Ripples in Space and Lasers on Earth   
Division of Physics, Mathematics and Astronomy

Get Charged with the Class of 2016!
Senior Class Gift

And there’s more! Enjoy live music from the Black Crystal Wolf Kids and 
grab food and refreshments from the Shack on Wheels (Original Tommy’s 
Hamburgers), the King Taco truck, the Green Truck, Bollywood Bites, Asian 
Cravings, Longboards Ice Cream, and Sprinkles Cupcakes.

People Aiming to Change the World
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Dennis A. Dougherty
George Grant Hoag Professor of Chemistry

Chemistry on the Brain 
New techniques developed at Caltech allow scientists to probe the complex 
proteins of the human nervous system with unprecedented precision. Studies 
using these techniques have provided valuable insights into how small 
molecules, including pharmaceuticals and drugs of abuse, exert their effects on 
the nervous system. This talk illustrates such studies by focusing on the action 
of nicotine and related substances.

Dennis A. Dougherty is a member of the National Academy of Sciences 
and a fellow of both the American Academy of Arts and Sciences and the 
American Association for the Advancement of Science. He has received 
numerous awards, including the Biopolymers Murray Goodman Award, the 
American Chemical Society’s James Flack Norris Award for Physical Organic 
Chemistry, and the Hoffmann Medal of the University of Zurich, as well as 
being designated a Javits Neuroscience Investigator by the National Institutes 
of Health. Dougherty has been recognized with several teaching honors at 
Caltech, including the Richard Feynman Prize. He also is the co-author of the 
influential textbook Modern Physical Organic Chemistry. 

Bethany L. Ehlmann 
Assistant Professor of Planetary Science
Jet Propulsion Laboratory Research Scientist

Mars: A Planet on the Edge of Habitability
Earth has sustained life for more than 3.5 billion years. Meanwhile, Mars 
has undergone profound shifts in climate that have turned it into a cold, dry 
world. Yet the last decade of exploration shows that for its first billion years, 
Mars hosted environments much like those on Earth. Even today, the climate 
on Mars is right “on the edge” of being able to support liquid water. This talk 
offers insights into the mystery surrounding our planetary neighbor.

Bethany Ehlmann focuses her research on planetary surface processes, infrared 
spectroscopy, the evolution of Mars, and chemical weathering and hydrothermal 
alteration throughout the solar system. She is a member of the science teams 
for the Mars Exploration Rovers Spirit and Opportunity, the Compact 
Reconnaissance Imaging Spectrometer for Mars, the Mars Science Laboratory 
Curiosity rover, and the upcoming Mars 2020 rover. She is a recipient of the 
American Geophysical Union’s Macelwane Medal, the Committee on Space 
Research’s Zeldovich Medal, and the Mineralogical Society of America’s 
Distinguished Lecturer award, as well as NASA Group Achievement Awards. 

People Aiming to Change the World
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Jaksa Cvitanic  
Richard N. Merkin Professor of Mathematical Finance
Director, The Ronald and Maxine Linde Institute of Economic and 
Management Sciences

Compensation of Managers and Price Formation
The way portfolio managers are compensated influences their actions on the 
job. In turn, those actions affect the way prices are formed in financial markets. 
This talk focuses on research that combines economic theory, mathematical 
models, and experiments to study those interactions.

Jaksa Cvitanic works in the fields of mathematical finance, financial 
engineering, and financial economics. He has been a co-editor of Finance 
and Stochastics and Mathematical Finance and has served on the editorial 
boards of several other journals. He has co-authored two books, Introduction 
to the Economics and Mathematics of Financial Markets and Contract Theory in 
Continuous Time Models, and more than 50 papers in peer-reviewed journals. 
Before Caltech, Cvitanic held positions at Columbia University, the University 
of Southern California, and France’s EDHEC Business School.

Michael L. Roukes  
Robert M. Abbey Professor of Physics, Applied Physics, and Bioengineering

Moonshot for Neurotechnology: The Brain Observatory
In 2011, Michael Roukes was one of six U.S. scientists from different 
disciplines who banded together, developed a collective vision, and convinced 
the Obama administration of the unprecedented opportunity to create a 
coordinated, large-scale effort to map brain activity. This effort culminated in 
the Brain Research through Advancing Innovative Neurotechnologies (BRAIN) 
Initiative, launched in 2013. Nanotechnology research will play an important 
part in this effort, because it provides elements ready for assembly into powerful 
new instruments enabling scientists to observe and understand how brain 
circuits compute. This talk surveys the technological landscape and challenges 
of massively parallel mapping of brain activity, and focuses on collaborative 
efforts toward this goal. 

Michael Roukes’s scientific interests range from quantum measurement to 
applied biotechnology—with a unifying theme of developing and integrating 
complex nanosystems for precision measurement in the life sciences and 
medicine. Roukes was the founding director of Caltech’s Kavli Nanoscience 
Institute from 2003 to 2006 and co-director from 2008 to 2013. In 2007, he 
co-founded a state-of-the-art microelectronics research foundry called the 
Alliance for Nanosystems VLSI. Among other honors, Roukes is a recipient of 
the Director’s Pioneer Award from the National Institutes of Health and was 
knighted in France as a Chevalier dans l’Ordre des Palmes Academiques.

People Aiming to Change the World
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Domniki Asimaki
Professor of Mechanical and Civil Engineering

The San Andreas Fault and the Complex Infrastructure of Los Angeles: A True 
Disaster Story
The more technologically advanced we become, the more our cities are exposed 
to risk. As a megacity whose economy, safety, and public health depend on 
complex infrastructure such as electricity, telecommunication, and water 
networks, Los Angeles faces a serious threat from a rupture of the San Andreas 
Fault. This talk is about designing cities where earthquakes cause damage but 
not disasters, where cascading failures can be contained, and where economies 
can rapidly rebound—and Caltech’s vision to make Los Angeles resilient to 
earthquakes.

Domniki Asimaki and her research group study how natural hazards cause 
geotechnical structures such as earth dams to fail, and they design solutions 
to make infrastructure more resilient. Asimaki earned her bachelor’s in 1998 
from the National Technical University of Athens, Greece, her master’s in 
2000, and her PhD in 2004 from the Department of Civil and Environmental 
Engineering at MIT. She joined Caltech in 2014, after being on the faculty of 
Georgia Tech for 10 years. 

Sarkis K. Mazmanian
Luis B. and Nelly Soux Professor of Microbiology

Gut Feelings: How Intestinal Bacteria Regulate Emotion and Behavior
We were raised to believe that microbes are insidious little creatures that solely 
cause infections. However, there is now emerging evidence that many bacteria 
living in our gastrointestinal tract actually confer astounding health benefits. 
This talk highlights recent advances showing that specific microbes improve 
symptoms of anxiety and autism, laying the groundwork to harness the human 
microbiome to develop revolutionary treatments for neurological diseases that 
afflict mankind.

Sarkis K. Mazmanian’s laboratory focuses on the study of beneficial bacterial 
molecules from the human gut microbiome as new therapies for immunologic 
and neurologic disorders. Mazmanian has won numerous honors including 
the Searle Scholars Program award, the Damon Runyon-Rachleff Innovation 
Award, and the MacArthur Foundation “genius” award. Mazmanian received his 
training in microbiology and immunology at the University of California, Los 
Angeles, exploring how Gram-positive pathogens anchor themselves to cells 
during bacterial infection. He was a Helen Hay Whitney Fellow at Harvard 
Medical School, where he studied how symbiotic bacteria help the immune 
system to mature.

People Aiming to Change the World
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During the festival, visit interactive exhibits to experience f irsthand some of the 
exciting work faculty and students have under way across campus. 

Educational Breakthroughs: Past, Present, Future 
Center for Teaching, Learning & Outreach

Caltech’s remarkable innovators have been pushing the limits of educational 
methods for decades, even when their main tools were chalkboards and 
textbooks. Today, the great minds of Caltech continue to expand our teaching 
toolkit, using chalk and text in new ways, incorporating mobile technologies, 
embedding active learning, and taking other novel approaches. The Caltech 
student experience is transforming alongside our broadening impact on 
preK-12 teaching and learning. Come experience Caltech’s rich educational 
breakthroughs: past, present, and future through hands-on demos of tablet-
based learning, interactive light tables, classroom hacks, MOOCs, telepresence 
collaboration, and more! 

Learn about Brain-Machine Interfaces 
Division of Biology and Biological Engineering

Richard Andersen’s lab pioneered studies to identify and use the posterior 
parietal cortex (PPC) for brain-machine interfaces, assisting tetraplegic 
patients who are paralyzed below the neck. Researchers recorded activity from 
populations of neurons in the PPC while patients imagined movements that 
they could no longer make. The imagined movements were decoded using 
computer algorithms and those signals were sent to external devices such as a 
robotic limb or a computer tablet. This novel method provides more intuitive 
and efficient control of movement than previously achieved.  
      
Stop by to meet two of the participants enrolled in the Andersen Lab’s studies: 
A man who recently used a brain-controlled robotic arm to give himself a drink 
for the first time in 10 years and a woman who was able to use imagined finger 
movements to play a virtual piano.  See videos of their achievements and the 
working robotic arm used in some of the tasks.  

Experience the Power of Ideas

SlipChip: Improving Infection Diagnostics 
Division of Chemistry and Chemical Engineering

With SlipChip, scientists can complete common quantitative lab tests—those 
able to measure the precise concentration of biomolecules, not just their presence 
or absence—on a small device. SlipChip is a lab-on-a-chip microfluidic device 
that uses valve-less technology, eliminating the need for a big machine to perform 
its tests. The technology operates in slip steps, which rearrange the wells and 
channels within the device to perform basic microfluidic operations (e.g., mixing, 
splitting, pumping, metering). See firsthand how this device can count molecules 
and study cells down to a single copy.

ME72 Engineering Design Competition 
Division of Engineering and Applied Science

Meet Caltech students—and their robots. In ME72, teams of students design, 
fabricate, analyze, test, and operate electromechanical devices (typically tele-
operated robotic vehicles) to compete against each other. This project-based 
course, which started 31 years ago, stresses the integration of mechanical design, 
sensing, engineering analysis, and computation to solve problems in engineering 
system design. This year’s competition, titled “TriDroid Cup,” featured a robotic 
soccer match between teams of three robots. The playing field featured a central 
tower with a ball release mechanism and an elevated barrier, which spanned the 
width of the playing field and divided the playing field into two primary zones. 
Stop by to see some of this year’s robots and a miniaturized replication of the 
TriDroid Cup playing field, and meet the students behind the creations!
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Experience the Power of Ideas

Meet Two Rovers: The Scarecrow and ROV-E
Division of Geological and Planetary Sciences and  
the Jet Propulsion Laboratory

The Scarecrow rover is named after the famous Wizard of Oz character—
because it lacks a “brain.” At almost 700 pounds, Scarecrow is the same weight 
on Earth as the Curiosity rover is on Mars, a feature that allows test-bed 
engineers to simulate Mars driving conditions. This rover typically roams 
around the “Mars Yard” at JPL, using a rocker-bogie mobility system to drive 
over rocks and up steep slopes. Scarecrow has also helped engineers come up 
with driving methods that minimize damage to Curiosity’s aluminum wheels 
and help Curiosity safely cross the dune fields in Gale Crater.  

ROV-E is the newest member of JPL’s fleet of rovers. Modeled after the four 
rovers that have landed on Mars, ROV-E is used to demonstrate how a six-
wheeled rocker-bogie suspension system allows rovers to drive over rocky 
terrain without tipping over. ROV-E is equipped with sensors that help it turn 
or stop to avoid obstacles, and a lightweight carbon-fiber mobility system. Built 
from scratch by a group of six recent college graduates at JPL, the rover uses 
many off-the-shelf and 3D-printed parts—enabling other people to take the 
design and build their own versions of ROV-E. 

Guess Who Wins the Election! 
Division of the Humanities and Social Sciences

How do voters make decisions in low-information settings? Scientists show 
that by simply looking at pictures of candidates’ faces, people correctly identify 
the winner in senate/gubernatorial elections 70 percent of the time. The 
Division of the Humanities and Social Sciences is studying which attributes 
inferred from candidates’ faces predict election outcomes and how cultural 
homogeneity or heterogeneity between the candidate and the voter may provide 
clues to how people evaluate candidates. This research project will further our 
understanding of voter choices, campaign strategies, and the political dynamics 
of racial and ethnic representation in culturally diverse regions such as Southern 
California. Will you predict the winner in this voter experiment?

Ripples in Space & Lasers on Earth   
Division of Physics, Mathematics and Astronomy

Interferometers, like the ones you interact with at this station, are extremely 
sensitive optical instruments that use lasers and mirrors to study atoms and 
molecules, control precision machine tools, study earthquakes, and have recently 
been successfully used by a sophisticated physics experiment called LIGO to 
detect passing gravitational waves originating from the collision of two black 
holes deep in the cosmos!  LIGO’s giant interferometers are 10,000 times larger 
than the ones we use in our physics classrooms. They were designed to detect 
a change in distance between its mirrors that it is equivalent to measuring the 
distance from Earth to the nearest star to an accuracy smaller than the width of 
a human hair! Exciting combinations of physics, mathematics, and astronomy, 
all of which are applied in the LIGO experiment, allow us to answer key 
scientific questions such as, is Einstein’s theory of gravity, the General Theory 
of Relativity, the correct theory of gravity?

Get Charged with the Class of 2016!
Senior Class Gift

The Senior Class Gift is a Caltech tradition, providing the graduating 
class with an opportunity to give back to the Institute and support the next 
generation of Techers. The Class of 2016 has been hard at work raising 
funds for mobile charging stations all over campus, giving current and future 
Techers the ability to “plug in” anytime, anywhere. Learn more about student 
philanthropy at Caltech and relax while your phone charges up!
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Join today’s celebration on Caltech’s 
social media channels! 

Like California Institute of Technology on Facebook and follow 
us on Twitter (@caltech), Instagram (@caltechedu), and Tumblr 

(caltech.tumblr.com) to keep up with the latest campus and 
campaign news, events, and information. Be sure to tag us in your 

posts and photos, and include the hashtag #caltechimpact.

Learn more about the campaign 
breakthrough.caltech.edu

#caltechimpact


