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random walk

Spring brings new life to the world  
and to the E&S staff. We welcomed  

baby boys to our  
magazine family this year. 

In order to learn more about the circulation and ecology of the Southern Ocean—a cold, remote region  
near Antarctica—and the role it plays in global climate, Caltech oceanographer Andrew Thompson has 
enlisted the help of robots called ocean gliders, which can withstand extreme pressures. He has previously  
used these autonomous underwater vehicles to study a part of the region called the Weddell Sea, setting 
them free from a research vessel to roam the ocean for months at a time. The gliders record information  
about water properties and send data back to Thompson via satellite when they rise to the surface every  
few hours. This fall, Thompson and his research team will deploy the gliders in an area north of the Weddell 
Sea called the Drake Passage; the researchers will then return to Pasadena, where they will send the  
gliders their daily marching orders remotely. Thompson hopes to learn more about the dynamics of the  
region, known to have some of the strongest currents in the world. 

When we asked alumni to describe their 
lives in 10 words or less, we received 

responses. Check out some of the  
most creative takes on page 36.

The number of bacterial species Sarkis 
Mazmanian (see page 18) has cultured  
in his lab in the name of research.

Insider Info

Approximate distance  
(in miles) from Caltech, 

where the gliders will be 
remotely operated,  

to the Drake Passage.

Depth (in meters) that the 
gliders will dive to collect 

information like temperature, 
salinity, and dissolved 
oxygen in the water.

Speed (in miles per hour) at 
which the gliders will move 
along in the choppy currents 

of the Drake Passage. 

Time (in months) that  
the gliders will spend 

collecting data.

Cost (in cents per  
minute) for the glider  

to “phone home” using 
Iridium satellites.

7,200 1,000 0.5 4 60

This letter tray, filled with metal type, is located 
somewhere on campus. Should you decide to  

run off a broadside or two, all you’d need to do  
is dip into the tray to get the letters you need,  

put them in the 6.5”x10” chase (a metal frame  
that holds type), and ink away. This printing device, a 
replica of the popular Chandler and Price “Pilot” first 
produced in 1886, was a hit in the late 19th century 

among teenage boys who wrote and printed their  
own newspapers, calling themselves “amateur 

journalists.” Today it is used to teach Caltech  
students the technology they will need to succeed  

in desktop publishing should the power grid fail.

BY THE 
NUMBERS

Ocean 
Gliders

 8
325

On the Grounds 

Answer: The printing press’s letter tray—along with the press itself—can be found 
 in Dabney Hall, in the office of Chris Hunter, assistant professor of English.

When Typhoon Haiyan hit land on 
the Philippines last November, it be-
came one of the strongest storms on 
record—destroying even the roads 
and lines of communication needed to 
quickly deploy relief. In an attempt to 
help those responding to the disaster on 
land, researchers at Caltech and NASA’s 
Jet Propulsion Laboratory developed a 
bird’s-eye view of the storm’s destruction 
via the Advanced Rapid Imaging and 
Analysis (ARIA) technique. Also used to 
assess damage after both the Tohoku-Oki 

earthquake and Hurricane Sandy,  
ARIA uses an algorithm to detect natural 
or human-induced changes in Earth’s 
surface by comparing radar imagery 
from before and after an event; when 
heavy damage is detected, the pixels of 
the radar image translate as opaque red 
dots. These red dots are then overlaid on 
a satellite map of the area from Google 
Earth, providing detailed images of the 
locations where changes have occurred, 
such as those damaged by Typhoon  
Haiyan (above right). 

Improving Disaster  
Response from Space
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Our goal is 
to build tiny 
chemical 
laboratories  
that will 
function inside 
the body and 
allow you to 
know there’s  
a problem 
before you  
get symptoms.” 
— Axel Scherer, Bernard Neches  

Professor of Electrical Engineering, 
Applied Physics and Physics,  
on miniaturizing medical  
equipment to diagnose disease.   

For every artist, picking a medium is an important  
part of the creative process. Some work in ceramics, 
metals, or glass, while others prefer pastels, charcoals, 
or acrylics. For davidkremers, a visitor in aerospace at 
Caltech, his choice is bacteria. An artist who eschews 
the use of capital letters in his name as a modern and 
practical response to the lack of case sensitivity in  
email correspondence, and who combined his name 
into one word because he has a common first name, 
davidkremers creates “living” works of art using  
genetically engineered bacteria. 
 “Artists no longer make meaning from the world  
so much as they assemble life,” says davidkremers. 
Using single-celled organisms engineered to produce 
a color in response to certain compounds in the air as 
they grow, he paints the colorless bacteria onto large 
clear plates, then places them in a room that is kept at  
a constant temperature ideal for bacterial growth.  
As the bacteria mature, colored images start to appear. 
The pieces are then cooled, and air is sealed out with  
a synthetic resin, leaving the bacteria in stasis. 
 davidkremers’s work is part of permanent collec-
tions at the San Francisco Museum of Modern Art, 
the Denver Art Museum, and the Armand Hammer 
Museum of Art and Culture Center at UCLA. Find out 
more about his work at davidkremers.caltech.edu.—AA

LIVING 
ART


