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an electromagnetic or acoustic 
wave. If you can solve this problem 
accurately and efficiently, you can 
extract very useful information. For 
instance, you can determine if there 
is an object buried underground, 
and, even more, you can theoreti-
cally determine the shape of that 
object and the materials it is made of 
by solving an inverse problem.”

At Caltech, Pérez-Arancibia is 
relishing the experience of diversity 
in people and cultures. Chile, he 
notes, is a very “homogenous 
country. It has been wonderful to 
get to know people from all parts 
of the world. I have friends from 
Syria, India, Poland, Argentina, and 
Mexico. In fact, very few of them 
are born Americans. I think that’s an 
experience that very few places can 
give you.”

There is something, though, he’s 
been missing: “I like philosophy, and 
I have not yet met anyone at Caltech 
who is interested in philosophy.” 
But he will soon be moving on. “I 
accepted an offer from MIT. I’ll be 
a postdoc in the math department 
starting this fall. I’m very excited 
about that,” he says—and perhaps 
he will find philosophers in Mas-
sachusetts. Sunita Darbe is a graduate student 

who found her way to the stage at 
the most recent Caltech presidential 
inauguration, where she sat next to 
Nobel Prize winners.

Darbe’s research focus is on 
designing color-splitting optics. 
“Sunlight is broadband white light,” 
she says, and a solar cell with a single 
absorber material is most efficient 
at extracting power from a narrow 
color range of sunlight. So her devices 
separate the incoming colors, sending 
them to different solar cells with 
different absorber materials. 

Darbe has been working on the 
project in Professor Harry Atwater’s 
laboratory since soon after her 
arrival at Caltech in 2011 with a BS 
from MIT and a master’s degree 
from France’s École Polytechnique. 
Seven Atwater students cooperated 
in writing the initial proposal for 

her research focus the summer after 
her first year. The team has stayed 
together as the project has moved all 
the way from fundamental physics to 
fundraising and financing. It has been 
a great learning experience for her. 

In the meantime, Darbe has 
become involved with the greater 
Caltech community. For the Graduate 
Student Council and other groups 
such as Women Mentoring Women, 
she frequently finds herself behind 
podiums, where her experience 
with the Atwater group has come 
in handy: “One thing that Harry 
emphasizes quite a bit is oral presen-
tation skills.” 

One notable occasion was when 
she represented Caltech graduate 
students at the inauguration of 
President Thomas Rosenbaum in the 
summer of 2014. “Speaking in front 
of a thousand people from a script 

is a very different thing than giving 
a conference talk in front of even 50 
or 100 people,” she says. Despite a 
moment when she lost her place in 
the script, she treasures the memory. 
“It was a very fun event to participate 
in. I got to sit up on the stage next 
to Nobel laureates from Caltech and 
the past president,” including David 
Baltimore and Thomas Everhart. 

In addition to presentations she 
is organizing, Darbe has started 
an Applied Physics and Materials 
Science student group with the 
department’s executive officer, Profes-
sor Kerry Vahala. Beyond Caltech, 
she is interested in being part of the 
technology pipeline between more 
fundamental research and technolo-
gies that are impacting the world. 
“I want to spend my career on that 
trajectory, to be part of the whole 
process,” she says. “I think, moving 
forward, it’s going to be smaller pieces 
at a time, but I’m excited about a 
career bringing new technologies into 
the world. Right after graduation, 
I will start working in Japan with a 
company called Spiber Inc. that is 
commercializing spider silk. Specifi-
cally, I will be working on developing 
spider-fiber composites.” 

Carlos Pérez-Arancibia came to 
Caltech from Chile because he knew 
exactly how and what he wanted to 
study. He had also identified the best 
place and person to learn from. “I 
came to work with Oscar,” he says. 
“I have Oscar telling me, with all his 
characteristic passion, ‘We’re go-
ing to solve this problem! It’s really 
hard, but we’re going to do it.’ That 
combination of intellectual ambition 
and determination to achieve some-
thing outstanding in terms of research 
is really hard to find anywhere else, 
I think. It is one of the best things 
Caltech has offered me.”

Pérez-Arancibia’s work is highly 
mathematical and abstract, and the 
resulting algorithms can be used to 
tackle a wide range of problems in 
different areas of science and engi-
neering, such as electrical engineer-
ing, physics, and astronomy. It focuses 
on new, fast, high-order integral 
equation methods for solving PDEs 
(partial differential equations). “PDEs 
come from physical models most of 
the time,” he explains. “That’s why 
I got involved with this particular 

branch of mathematics—because I 
love physics.”

The current state of the art of 
integral equation methods involves 
pushing beyond the general 
understanding of simple shapes to 
model intricate, real-world objects. 
“PDEs allow you to extract very 
detailed information about the 
physical world, as long as you take 
some of the complexity of the 
physical world into account in your 
model,” he says. “To extract reliable 
information from a PDE, you have 
to develop efficient algorithms and 
implement them in the computer 
to then produce approximate solu-
tions that you need to analyze, to 
make sure you’re computing the 
right thing. This whole process 
is what excites me about applied 
math.” 

He offers the example of 
visualizing interior structures: 
“Let’s say you have layers of various 
kinds of dielectric materials, and 
you’re interested in solving the 
scattering problem they create 
when you illuminate them with 

What languages do you speak?
English, French, some Telugu, and I’ve 
just started learning Japanese for my  
new job!

What is your favorite online activity?
I’m a big fan of streaming podcasts.  
I just started listening to More Perfect, 
about significant Supreme Court cases.

What is your favorite story?
A new one!

What is your favorite destination?
My hometown, Edmond, Oklahoma.

What languages do you 
speak?
Spanish and English

What is your favorite online 
activity?
Get to know new bands,  
especially progressive rock  
and jazz

What is your favorite story?
“El Aleph” by Jorge Luis Borges

What is your favorite  
destination?
New York City
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