
The humming noise made by booming 
sand dunes (see page 30) can hit 

decibels—about as  
loud as a rock concert!

In its 2001 decadal survey, the National Academy of Sciences listed the construction  
of a 30-meter segmented-mirror telescope as its highest priority for the advancement  
of ground-based astronomy and astrophysics. Caltech has since taken a lead role in  
designing that giant, known as the Thirty Meter Telescope (TMT), and construction  
is slated to begin next year. Upon completion, the TMT will be the world’s largest and  
most capable ground-based observatory, offering astronomers the ability to study  
everything from the birth of stars and the evolution of galaxies to the nature of dark  
matter and the possibility of life elsewhere in the universe.

lab spaces on campus. We’ve 
highlighted a few of our favorites, 
starting on page 20.

There are

The strength of the signal we receive on  
Earth from Voyager 1 (see page 10) is only

or 0.0000000000000001 watts.

This fall, the Division of the Humanities 
and Social Sciences welcomed new faculty  
member Frederick Eberhardt to its ranks. 
Though he’s a professor of philosophy at 
Caltech, his multidisciplinary work  
integrates ideas from machine learning, 
statistics, and cognitive science, identifying 
statistical features that could indicate  
when a correlation actually signifies a  
causal relationship. This work could lead  
to big changes in the way we evaluate  
research studies. 
 Here are a few things about Eberhardt 
that you might not learn from his résumé:

When mass spectrometrist Sonja 
Hess was asked if she’d like to analyze 
prehistoric fossils recovered from 
the famed La Brea Tar Pits in Los 
Angeles, she enthusiastically agreed 
to help. In 2011, Hess, the director of 
the Proteome Exploration Laboratory 
(PEL) at Caltech, began a collaboration 
with the Tar Pits’ George C. Page 
Museum to study one ancient predator 
in particular: the saber-toothed cat, or 
Smilodon fatalis. Smilodon has long been 
extinct, last roaming the California 
wilderness more than 11,000 years 
ago. Researchers at the museum are 
interested in discovering how these cats 
are evolutionarily related to today’s 
tiger species, whose “family trees” 
are still somewhat of a mystery. The 
museum’s paleontologists were able to 

excavate the fossils and anatomically 
compare them to modern tigers, but 
techniques at Caltech’s PEL have 
allowed the investigators to dig even 
deeper—into the ancient cat’s  
protein makeup. 
 Although researchers have 
difficulty finding intact DNA samples 
from fossilized prehistoric animals, 
Smilodon’s collagen proteins are 
extremely stable and easy to access. 
Researchers at the PEL have been 
able to extract the collagens from 
fossilized bones and analyze them with 
mass spectrometry, a technique used 
to discern the molecular makeup of 
materials. Combining these techniques 
with other types of data analysis, 
Hess and her colleagues hope to 
reconstruct the entire protein sequences 
of Smilodon collagens. With this 
information, the museum should be 
able to gain molecular insights into the 
evolutionary lineage of modern tigers—
and Caltech researchers hope to 
develop new methods for extrapolating 
information from proteins when DNA 
sequences are not available.
 “We are always excited about 
unique samples and what we can learn 
from them,” Hess says. “Who would 
not be excited about the first look at a 
10,000-plus-year-old sample?” —JSC

Insider Info

We now know 
Mars offered 
favorable 
conditions for 
microbial life 
billions of  
years ago.”
— John Grotzinger, Caltech’s Fletcher 

Jones Professor of Geolog y and project 
scientist for the Mars Science Laboratory 
mission, on August 6, the one-year 
anniversary of MSL’s landing on Mars.  

FACULTY FOOTNOTES

Volume one of Richard Feynman’s famous lectures on physics has  
gone digital. First presented in the early 1960s as an introductory  
physics course given at Caltech, the lectures quickly became a classic 
reference book. Now, anyone with a computer can try his or her luck at 
learning physics from a Nobel laureate at feynmanlectures.caltech.edu.  

Of Ancient Cats and Collagens
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 Years it took to select 
Mauna Kea in Hawaii as  
the ideal site for the TMT.

 Meters in diameter  
of each of the W. M. 
Keck Observatory’s twin 
telescopes—the world’s 
current largest optical  
and infrared telescopes.

 Number of hexagonal 
mirror segments that will 
make up the TMT’s primary 
mirror. The Keck telescopes’ 
mirrors are made up  
of 36 segments each.

 Range of the electro-
magnetic spectrum—
spanning from the ultra-
violet to the mid-infrared 
—in which the TMT will  
be equipped to make 
observations.

 Number of times  
more clearly TMT will 
see compared to existing 
telescopes, thanks to  
its large light-collecting  
area and advanced  
adaptive optics.

 He had an international upbringing.  
“I was born in the Galapagos Islands—sort of. 
There was no decent hospital there at the time, so  
my parents flew to the mainland for the actual birth.  
I grew up in Germany, studied philosophy and 
mathematics in England, and then philosophy and 
machine learning at Carnegie Mellon in Pittsburgh.”
 Southern California was not his first choice 

for relocation. “But I am very curious about 
L.A.—it is such a different beast from anything 
else. I suspect it is going to grow on me quickly.”
 He loves to travel. “Not the relaxing kind of 

travel, but the kind where you end up stuck in a bus 
with chickens and screaming kids on a dirt track 
somewhere without running water.” 

On the Grounds 
These tiles, located somewhere on campus, reflect  
a symbolic representation of an analog integrated  
circuit developed in the lab of Carver Mead, Caltech’s  
Gordon and Betty Moore Professor of Engineering  
and Applied Science, Emeritus. Designed by a graduate 
student in Mead’s lab in collaboration with a staff  
engineer, the pattern was inspired by research exploring  
how the owl uses hearing to locate its prey—a focus  
of Bing Professor of Behavioral Biology, Emeritus,  
Mark Konishi. So where at Caltech can you get a glimpse  
of these intriguing slates? See below for the answer.

BY THE NUMBERS: The Thirty Meter Telescope
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The tiles are part of the fountain in the entrance 
courtyard of the Moore Laboratory.
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