
online students have participated
in Caltech’s MOOCs offered 
through Coursera and edX  

242,400

>1.1 million
is the number of views of Caltech MOOC content offered on 
YouTube and iTunes U  

Caltech students have taken Caltech courses using 
MOOCs as a component of the flipped-classroom model   

average hours spent creating
each new MOOC offering 

is the amount of time it takes to prepare
the same MOOC for a second offering 20 hours

This sculpture, featuring a propeller centered over a set of spread 
wings, adorns the top of a doorway somewhere on campus.  
Enter the door to find labs and facilities that are very much in line  
with the artwork, more than 80 years after the completion of the  
building. Although the laboratory’s original wind tunnel and water 
channel have been replaced and updated, researchers in the building 
still focus on aeronautics. Given the sculpture’s depiction of the  
progression from a bird’s wings to a flying machine, the artwork  
is also appropriately situated on the building that is home to the  
Center for Bioinspired Engineering. Where can you find this carving? 

On the Grounds 

Answer: The sculpture is perched above the service door on the south side of Guggenheim Laboratory.

—Kip Thorne (BS ’62), Richard P. Feynman Professor of Theoretical Physics, Emeritus,  
who has studied gravitational waves, wormholes, and black hole cosmology, among other things.  
Thorne continues to do research and recently served as an executive producer of the sci-fi film 
Interstellar, which was released this fall and is based in part on his science. 

That’s one of the lovely things about 
being a theorist: you can dip into  
a huge number of different areas.” 

Imagine you have an idea for a new 
object—say, a custom phone case 
that perfectly molds to your hand or a 
cupholder that attaches to your laptop. 
Then, an hour later, a tangible plastic 
version of that item materializes just a 
few feet away, right in your living room. 
This scenario might sound a bit futuris-
tic, but New Matter, a company founded 
by Caltech alum Steve Schell (BS ’01),  
is determined to make affordable, at- 
home 3-D printing a reality in the present.
 Schell was introduced to 3-D print-
ing—a process that uses melted plastic 
to “print” three-dimensional objects— 
as a way to make quick industrial proto-
types in his first job after graduating from 
Caltech with a degree in mechanical 
engineering. The technology has been 
gaining popularity in recent years, but 
consumer 3-D printers cost over $1,000 
and require computer-programming 
knowledge to turn an idea into an object.
 To reduce these barriers, Schell and 
his colleagues at New Matter came up 
with the MOD-t printer. By decreasing 
the number of components and moving 
parts, the company was able to dramati-
cally cut costs; the MOD-t printer is now 
available for preorder from the compa-
ny’s website for only $279. The printer 
also features user-friendly software  
and a marketplace where programming 
novices can buy and print premade  
designs from more experienced users. 
 Although at-home 3-D printing is 
often associated with making jewelry 
or decorative items, Schell says that it 
could also be used for more practical 
tasks—like making a replacement part 
for your dishwasher. He says the MOD-t 
printers should start shipping to homes 
in the spring of 2015. —JSC

NEW MATTER  
FOR THE MASSES

More than

The Keck Institute for  
Space Studies has held 

smartphones were sold in 2013  
alone, and each one has pieces of 
Caltech history inside (see page 16). 

Twitter followers. Read more about Kaler  
and other leaders in education on page 26. 
Then find him tweeting as @PrezKaler.

innovative workshops on new  
space mission concepts and technology  
since its inception (see page 10).

Insider Info

7,603 

1 billion

60

Web of Knowledge
In September, Caltech and JPL offered  
an unusual take on the massive open online 
course (MOOC) model: a two-week-long 
“virtual summer school” class, providing 
advanced instruction by experts at Caltech 
and JPL on the computational skills and 
methods used in the analysis of complex 
data sets—also known as “big data.”
 The Caltech-JPL Summer School on 
Big Data Analytics was the first professional 
summer class offered by the online learning 
platform Coursera. At the end of the  

two-week term, all of the developed  
content was migrated to Coursera’s  
new on-demand course platform, so now 
you, too, can take a stab at learning to 
analyze complex collections of information 
from the comfort of your home. 
 Speaking of big data, Caltech has  
posted some impressive numbers since  
the Institute started offering online  
courses two years ago: 

For more information on the online courses offered by Caltech, visit online.caltech.edu.

Last time we checked,  
University of Minnesota president  
Eric Kaler (BS ’78) had
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When you think of a snowflake, you probably picture something 
like a stellar dendrite—the classic six-armed branching snow 
crystal that shows up as a decoration everywhere this time of 
year. But depending on the classification scheme, there are as 
many as 80 different types of snow crystals, or snowflakes, out 
there—and you can begin a basic snowflake search to investigate 
this in snowy regions with little more than a magnifying glass. 
 In fact, that’s how Caltech physicist and snowflake guru 
Ken Libbrecht started his hunt, which has turned into the focus 
of his research. After happening across a journal article that 
described a type of snow crystal called a capped column, he 
wondered why he had never noticed one of the miniature icy 
thread bobbins falling from the sky in his native North Dakota. 
The next time he was back home, he grabbed a magnifying  
glass and went outside to take a closer look. “I saw capped  
columns. I saw all these different snowflakes,” he says. “It’s  
very easy. It’s just that I had never looked.”
 Since that first foray into snowflake hunting in the late 
1990s, Libbrecht has published seven books of snowflake  
photographs and has spent years in the lab trying to understand 
the molecular dynamics that dictate how ice crystals grow.  
For example, snowflakes go from forming in thin, flat plates  
to growing in long, slender needles when the temperature 
changes by just a few degrees. You can see this change clearly  
in the laboratory, yet no one knows exactly why it happens.
 Among the less recognizable snowflakes on the chart that 
Libbrecht uses are hollow columns, which are tiny hexagonal 
columns with hollow spaces at either end; bullet rosettes,  
which form when multiple crystals grow columns at various  
angles from a single ice grain; and double plates, which are  
similar to capped columns but feature one plate that is much 
larger than the other. —KF

No Two Alike,  
But How Different?

random walk

Capped columns

Stellar dendrites

Hollow columns

Bullet rosettes

Double plates

Needles

For more about snowflake shapes, visit Ken Libbrecht’s website, www.snowcrystals.com. 


