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Materials scientists have 
developed a simple, robust 
way to fabricate carbon-free 
and polymer-free, lightweight 
colloidal films for lithium-
ion battery electrodes, which 
could greatly improve battery 
performance.

By developing a method for 
additive-free electrodes that 
maintain high conductivity, the 
researchers have opened new 
possibilities for reducing the 
weight and volume of batteries, 
while also creating a template 
system for studying the physics 
of nanoparticle electrodes.

the work, led by richard 
robinson, assistant professor 
of materials science and 
engineering, and graduate 
student Don-Hyung Ha, is 
featured in the oct. 10 issue of 
Nano Letters (Vol. 12, No. 10).

Nanoparticles have been 
extensively investigated as 
an active cathode and anode 
in lithium-ion batteries—
common components of 
electronic devices—because 
they can enhance the batteries’ 

electrochemical properties.
to use colloidal nanoparticles 

for the electrodes, it had been 
necessary to combine them 
with carbon-based conductive 
materials for enhancing 
charge transport, as well as 
polymeric binders to stick the 
particles together and to the 
electrode substrate, robinson 
said. this process added extra 
weight to the battery and 
made it difficult to model the 
movement of lithium ions and 
electrons through the mixture.

the critical processing 
technique robinson and 
colleagues used was 
electrophoretic deposition, 
which binds the metal 
nanoparticles to the surface of 
the electrode substrate to each 
other in an assembly, creating 
strong electrical contacts 
between the particles and 
current collector.

the process results in a 
significant improvement in 
battery electrode assembly 
that cannot be replicated 
by conventional methods. 

once attached, the particles 
are no longer soluble and 
are mechanically robust. In 
fact, this processing creates 
a film that has superior 
mechanical stability when 
compared to films fabricated 
by conventional battery-
making methods with binders, 
robinson said.

this research has led to the 
first cobalt-oxide nanoparticle-
film battery electrode made 
without using binders and 
carbon black additives, and 
they show high gravimetric 
and volumetric capacities, even 
after 50 cycles.

the work was supported by 
the Energy Materials Center 
at Cornell funded by the 
U.S. Department of Energy, 
office of Science, office of 
Basic Energy Science; the 
Cornell Center for Materials 
research with funding 
from the National Science 
Foundation; and by the KAUSt-
Cornell Center for Energy and 
Sustainability.
—Anne Ju

Materials scientists make additive-free battery electrodes with nanoparticles 

Nanoparticle battery electrodes 
deposited through electrophoretic 
deposition could lead to lighter and 
more efficient batteries. At top is a 
schematic of the EPD process. The 
middle is an electron microscope 
image of the nanoparticle electrode.
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Cornell physicists and engineers 
are lending their expertise in 
next-generation nanoscale 
electronics research as part of a 
new $35 million National Science 
Foundation research center.

Cornell’s Craig Fennie, assistant 
professor of applied and 
engineering physics; Ephrahim 
Garcia, professor of mechanical and 
aerospace engineering; and Darrell 
Schlom, the Herbert Fisk Johnson 
professor of Industrial Chemistry 
and professor of materials 
science and engineering, will join 
researchers from several institutions 
in creating highly efficient, powerful 
electromagnetic systems no bigger 
than biological cells.

the NSF announced in 
September the creation of the 
new Engineering research Center, 

to be housed at the University of 
California–Los Angeles, which will 
draw on expertise from Cornell, 
the University of California–
Berkeley, Switzerland EtH Zurich, 
and California State University–
Northridge.

the Cornell researchers 
represent a microcosm of the 
entire project, said Cornell lead 
researcher Garcia: Fennie does 
analytic first-principles modeling 
of new materials, Schlom works on 
fabrication processes of materials, 
and Garcia focuses on new 
applications for novel materials.

the center, called translational 
Applications of Nanoscale 
Multiferroic Systems, aims 
to replace traditional, wire-
based electronics with a new 
technique to couple electricity 

and magnetism using “smart” 
materials called multiferroics, 
which can be magnetically 
switched on and off by an electric 
field, according to UCLA’s press 
release about the new center.

the systems, according to UCLA, 
will eventually power a range 
of devices, from miniaturized 
consumer electronics and 
technologies important for national 
security to as-yet-unimagined 
machines, like nanoscale motors 
and other actuators for a variety of 
applications.

the Cornell team is looking 
at exploiting the properties of 
piezoelectric and magnetostrictive 
materials. A piezoelectric ceramic 
material creates electric fields 
generated by stress on the material, 
while a magnetostrictive material 

creates magnetic fields coupled 
to that stress. these types of 
compounds could form the basis 
for new, wire-free electronics by 
creating magnetics fields without 
the need for coils. 

Cornell will also be involved 
in the center’s education and 
outreach component, involving 
increased opportunities for 
minority and women students to 
consider careers in engineering, 
Garcia said. Students in the 
program will be encouraged to 
think outside the confines of 
traditional disciplines.

“Engineering isn’t simply about 
math and science, but potentially it 
can be a conduit for enterprise, and 
we want students to think about 
that,” Garcia said.
—Anne Ju

Cornell a partner in $35 million NSF nanoscale electronics research center
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COVER:  A cloud 
of exhaust and 
smoke billows past 
a lightning mast 
on Space Launch 
Complex 41 at Cape 
Canaveral Air Force 
Station in Florida 

as a United Launch Alliance Atlas V 401 
rocket lifts off Jan. 30, carrying NASA’s 
Tracking and Data Relay Satellite-K, TDRS-
K, to orbit.  Photo credit: NASA/Tony Gray 
and Robert Murray

MAGAZINEWhat kills cancer patients often isn’t the primary 
tumor; it’s when the tumor metastasizes—or spreads 
the cancer to other areas of the body.

Focusing on colorectal cancer, a leading cause of 
cancer death worldwide, a multidisciplinary research 
team has shed new light on how these cancer cells 
metastasize by identifying a key chemical signaling 
factor that triggers the process.

What’s more, they have engineered a low-cost, 
surgery-free genetic “switch” that turns metastatic 
behavior of colorectal cancer cells on and off, allowing 
for easy, repeatable study of this process.

The research is detailed in the Journal of Clinical 
Investigation, published Sept. 4, and was led by 
Huanhuan Joyce Chen, a graduate student under 
Xiling Shen, assistant professor of electrical and 
computer engineering and a field member of 
biomedical engineering. Shen is a co-author with 
Steven Lipkin, associate professor of medicine at 
Weill Cornell Medical College. The work was also 
highlighted online by the company Qiagen.

The researchers found that particular signaling 
mechanisms called chemokines induce metastasis of 
colorectal cancer cells. Chemokines are “motility factors” 
because they help cells move throughout the body. They 
are known, for example, to be important in the body’s 
immunoresponse, which requires immune cells to travel 
quickly to areas of inflammation or infection.

The researchers established a link between a 
particular chemokine receptor, called CCR9, and its 
ligand chemokine CCL25, to the metastatic behavior 
of colorectal cancer cells. Normal expression of these 
chemokines keeps the cancer cells in the gut, but once 
the cells lose CCR9 expression, they can spread. In other 
words, cancer cells hijack the signaling mechanism.

This discovery in itself, Shen said, could form the 
basis for targeted anti-metastatic therapies.

A barrier to cancer research, however, is the lack of 
good animal models to test therapies, Shen said, and 
human clinical trials often fail as a result.

So Chen used her engineering background to take 
things a step further: She made a mouse with a CCL25 
and CCR-9 metastatic “switch” that could be turned 
on and off after cancer cells were injected into the 
mouse. At first, the cells expressed the CCR9 receptor, 
and the tumor only formed in the gut. Turning off the 
switch made the cells lose the signaling mechanism, 
and metastasis occurred.

This switch could eliminate the traditional way 
scientists study metastasis: expensive, low-throughput 
surgical implantation of metastasized cancer cells. 
With the switch, metastasis can be studied and 
repeated by a simple injection of colorectal cancer cells.

The work was supported by the National Science 
Foundation and the Prince Alwaleed Bin Talal Bin 
Abdulaziz Alsaud Institute for Computational 
Biomedicine, the Coffrin Center for Biomedical 
Information at Weill Cornell, and a donation by 
philanthropist Matthew Bell.
—Anne Ju

Three Cornell research teams 
have received National Science 
Foundation (NSF) support 
from a new program that 
rewards high-risk, high-reward 
interdisciplinary projects.

NSF’s INSPIRE (Integrated 
NSF Support Promoting 
Interdisciplinary Research 
and Education) program 
funds research teams from 
“intellectually distinct” 
disciplines, in the hope of 
breaking down traditional 
intellectual boundaries to lead 
to new discoveries.

Mukund Vengalattore, 
assistant professor of physics, 
and Sunil Bhave, associate 
professor of electrical and 
computer engineering, received 
$800,000 over four years to 
develop a novel optomechanical 
system that works with atomic-
level sensitivity.

Physicist Vengalattore studies 
nanokelvin ultracold atomic 
gases for controlling matter in 
quantum domains. Engineer 
Bhave designs and fabricates 
microelectromechanical 
resonators for radio, microwave 
and optical systems.

Using optics as a medium, 
the researchers plan to 
make a hybrid quantum 
system that has the precision 
and sensitivity of one of 
Vengalattore’s ultracold gases 
and the capabilities of one of 
Bhave’s resonators.

“We have the ability to control 
the quantum properties of 
an ultracold gas, but these 
systems are extremely fragile,” 
Vengalattore said. “In contrast, 
[Bhave] has something very 
robust but hard to control. ... 
The missing ingredient is the 
conduit, and the conduit is light.”

That’s because light interacts 
strongly with both atoms and 
with the mechanical device and 
is also something that can be 
switched on and off, he added.

Potential applications of 
such hybrid systems include 
quantum sensor technologies 
for force and field sensing, 

as well as macroscopic tests 
of quantum mechanical 
phenomena such as 
entanglement and quantum 
measurement, according to 
Vengalattore.

Lang Tong, the Irwin and 
Joan Jacobs Professor in 
Engineering, and Shanjun Li, 
assistant professor of applied 
economics and management, 
have received a four-year, 
$700,000 grant to study of 
the engineering and economic 
challenges of a sustainable 
pathway to an electric vehicle-
based transportation system.

Tong, who studies the smart 
grid for future energy and 
power systems, aims to develop 
new technologies for the 
large-scale charging of electric 
vehicles. In particular, his group 
proposes a new architecture of 
“network-switched charging” 
to enable charging of a large 
number of electric vehicles 
in public facilities. The idea 
is to achieve engineering 
and economic efficiency of 
such large-scale charging 
by fully utilizing renewable 
energy, such as rooftop 
solar generation, and taking 
advantage of flexible schedules 
of individual customers.

Li will study the economic 
side of the equation, including 
such factors as electricity 
prices and the effects of 
government subsidies or other 
incentives to align the market 
with infrastructure needs.

“Both charging stations 
and electric vehicles are new 
technologies,” Li said. “The 
technology must be adopted 
in large scale and at low cost 
so that investors will have 
incentive to invest in the 
infrastructure.”

In Asia in particular, electric 
vehicles are the best means 
to a more sustainable living 
environment, Tong said. In 
Beijing and other mega-cities 
in Asia, for example, the lack 
of private garages makes it 
essential for parking facilities 

Metastatic ‘switch’ sheds new  
light on colon cancer

High-risk, high-reward interdisciplinary 
projects get support from the NSF
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continued from page 3 
to be equipped with efficient 
charging capabilities, while 
providing convenient and 
economic service for electric 
vehicle owners, tong said.

Jim dai, professor of 
operations research and 
information engineering, 
is co-principal investigator 
on an insPire grant with 
principal investigator Bill 
lin of the university of 
California-san diego and 
co-principal investigator 
Jun xu of georgia tech. 
their three-year, $750,000 
project aims to deliver 
an analytical framework 
for solving emerging 
networking problems. 
the goal is a unifying 
stochastic processing 
network that draws 
from the semiconductor 
manufacturing industry 
and virtualized data center 
networking.

dai’s contribution will be 
to lead the development of a 
new mathematical framework 
called stochastic processing 
calculus, which would provide 
a mathematical foundation 
for analysis of performance 
guarantees and boundaries 
in stochastic processing 
networks.
—Anne Ju

a $1 million gift from Kionix inc., an ithaca-based 
company founded to commercialize technology 
developed at Cornell, has established the Kionix 
graduate fellowship in engineering.

the gift to the College of engineering was directed 
by Kionix co-founders greg galvin, M.s. ’82, Ph.d. ’84, 
MBa ’93, and tim davis, Ph.d. ’93. it will create an 
endowment to support a graduate student whose 
interests lie ideally at the intersection of materials 
science and electrical engineering, which were the 
respective Cornell Ph.d. fields of galvin and davis. 
that is also the technology world that Kionix lives 
in, said galvin, Kionix’s president and Ceo.

“it’s part of our overall commitment to technical 
education,” said galvin, an active Cornell alumnus 
and trustee whose company supports many local 
educational initiatives including the ithaca sciencenter 
and the ithaca high school robotics team. in giving 
the gift, galvin and chief technical officer davis also 
recognized Cornell’s need for increased graduate 
student support—a particular area of focus for the 
College of engineering.

“the Kionix fellowship will help us to recruit the 
best and brightest graduate students at the interface 
between materials science and electrical engineering, 
where breakthroughs can lead to new technologies 
and commercial opportunities,” said lance Collins, 
the Joseph silbert dean of the College of engineering. 
“We’re so grateful for the generosity and foresight 
of Kionix co-founders greg galvin and tim davis to 
make this gift and help us continue to recruit the 
best students to Cornell.”

galvin and davis founded Kionix in 1993 to 
commercialize a microelectromechanical (MeMs) 
fabrication technology called deep-silicon plasma 
micromachining that was pioneered at Cornell. the 

success of the company as a startup venture was 
dependent not only on the technology, davis noted, 
but on the people who were experts in it.

“after we started the company, most of our key 
engineering hires were Cornell Ph.d.s fresh out of their 
graduate studies, and they still remain in most of the 
top engineering positions in the company,” davis said. 
“this connection to Cornell allowed us to advance 
technology and develop a viable business. giving a gift 
to the College of engineering in the disciplines that we 
studied was a recognition of the influence of Cornell in 
forming and developing Kionix.”

today, Kionix is considered one of Cornell’s finest 
examples of a successful spinoff company that 
has created major economic benefits throughout 
the region. it employs close to 220 people and is a 
global leader in the design and fabrication of high-
performance, silicon-micromachined inertial motion 
sensors. Kionix’s accelerometers and gyroscopes are 
critical building blocks in many electronic systems 
today, including mobile handsets and tablets, 
motion-based game controllers and personal 
navigation systems.

in 2000, Kionix was acquired by Calient networks 
of san Jose, Calif., and renamed Calient optical 
Components. Just prior, a new company was spun out 
to the initial Kionix shareholders to pursue sensor, 
microfluidics and data storage markets, and this 
company took back the Kionix name post-acquisition.

after serving as president and Ceo of Calient optical 
Components from 2000 to 2002, galvin returned full 
time to Kionix as president and Ceo. in 2009, Kionix 
was acquired by the Japanese company rohm Co. ltd. 
the company continues to operate as Kionix with its 
headquarters and manufacturing facility in ithaca.
—Anne Ju

$1 million gift from Kionix to support graduate education
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A little-studied mass of ice in South 
America is undergoing some big 
changes: the Southern patagonian 
Ice Field lost ice volume at a 50 
percent faster rate between 2000–
2012 than it did between 1975–2000, 
according to new analysis of digital 
elevation models performed by 
Cornell researchers.

the researchers from Cornell’s 
Department of Earth and 
Atmospheric Sciences developed a 
new way of using digital topography 
maps obtained from a stereo 
camera on a NASA satellite to draw 
their conclusions. their study has 
been accepted for publication in 
the journal Geophysical Research 
Letters, published by the American 
Geophysical Union.

Between 2000–2012, they said, the 
ice field, which is about three times 
the size of rhode Island and is located 
in the southern patagonia Andes of 
Chile and Argentina, was rapidly losing 
volume at many of its largest outlet 
glaciers. In most cases, the thinning 
extended to the highest elevations 

of the ice field. overall, the ice field 
is showing significant mass loss—
about 1.5 times the loss rate recorded 
between 1975–2000 in previous 
studies.

“Some glaciers aren’t doing very 
much, while some are thinning and 
losing volume very quickly—even 
spectacularly,” said research associate 
Michael Willis, the paper’s first author.

the team composed of Willis, 
graduate student Andrew Melkonian, 
associate professor Matthew 
pritchard, and Andres rivera of the 
University of Chile made a time series 
map from 156 elevation models of 
the area. they used NASA’s Advanced 
Spaceborne thermal Emission and 
reflection radiometer (AStEr), which 
is a cooperative Japanese and NASA 
imaging instrument onboard terra, 
the flagship satellite of NASA’s Earth 
observing System.

the researchers stacked more 
than 100 of the digital maps, Willis 
explained, so that a time-stamped 
pixel on one map is at the same 
place as a time-stamped pixel on a 

Cornell’s Michael Shuler has received National Institutes of Health (NIH) 
funding to make 3-D chips with living cells and tissues that model the 
structure and function of human organs and help predict drug safety.

Shuler, the James and Marsha McCormick Chair of the Department of 
Biomedical Engineering, and James Hickman of the University of Central 
Florida (UCF) jointly received one of 17 NIH grants for tissue chip projects.

Shuler and Hickman’s grant of approximately $9 million over 
five years includes subcontracts to UCF, regenMed, GE, Sanford-
Burnham, and Walter reed Army Institute. It will support their work in 
microphysiological systems with functional readouts for drug candidate 
analysis during preclinical testing.

the researchers will develop microphysiological modules to model the 
nervous, circulatory, and gastrointestinal tract systems. they also plan to 
build a 10-organ system designed to be low-cost yet highly functional to use 

in drug discovery, toxicity and preclinical studies.
With the funds, the NIH is supporting bio-engineered devices that will 

be functionally relevant and will accurately reflect the complexity of a 
particular tissue, including genomic diversity, disease complexity, and 
pharmacological response.

the NIH tissue chip projects will be tested with compounds known to 
be safe or toxic in humans to help identify the most reliable drug safety 
signals—ultimately advancing research to help predict the safety of drugs in 
a faster, more cost-effective way.

the initiative marks the first interagency collaboration, with the Defense 
Advanced research projects Agency, launched by the NIH’s recently created 
National Center for Advancing translational Sciences. the NIH plans to 
commit up to $70 million over five years to the program.
—Anne Ju

second map, and so on, like a pile of 
perfectly aligned pancakes, oldest 
on the bottom. At any particular 
place, there is a time series of ice 
topography changes coded by color.

the results from the technique 
can be most closely compared 
to measurements taken by 
NASA’s Gravity recovery Climate 
Experiments (GrACE), conducted 
by a pair of twin satellites 
launched in 2002 that track mass 
gained and lost on and beneath 
the Earth’s surface.

GrACE has good temporal 
resolution but much poorer 
spatial resolution than the Cornell 
researchers’ AStEr maps. For 
example, GrACE does not show 
individual glaciers on its maps, 
and the GrACE signal does not 
separate out other factors like the 
water table filling up or the ground 
elevation lifting.

the Cornell analysis better 
isolates the ice field changes 

only, Melkonian said. “While it’s 
not directly measuring mass, it is 
isolating the ice field signal, and by 
making some assumptions about 
what the density is, we can say 
how much mass these ice fields 
are actually losing,” he said.

though it’s not nearly as studied 
as Greenland and Antarctica, the 
Southern patagonian Ice Field is the 
world’s second-largest temperate 
(not frozen all the way through) ice 
field. the researchers call patagonia 
a “poster child” for rapidly changing 
glacier systems, so studying them 
could be key to learning how 
melting cycles work and how they 
may be affected by climate change. 
pritchard said the next step is 
ground-based measurements to 
determine the reasons behind the 
apparent rapid mass loss.

the research was supported by 
NASA through the Science Mission 
Directorate’s Earth Science Division.
—Bill Steele

Patagonian ice f ield is melting 1.5 times faster than in prior 25 years

NIH-funded tissue chips would predict drug safety
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A perspective view of a glacier on the western side of the Southern Patagonian 
Ice Field called HPS 12 is shown using data from the Landsat satellite, taken in 
2001. On the bottom right, the glacier is visible curving to the left.

The color image is the same HPS 12 glacier in 2010 using data from the 
ASTER instrument onboard the NASA Terra satellite. The glacier retreat 
is visible in the lower right portion of the image, where the ice leaves 
off and the water begins. The researchers say the loss of ice thickness is 
comparable to the height of the Empire State Building. 
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$1 million gift from Kionix to support graduate education
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Alumni use social media to drive enterprises, say panelists
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Computer graphics researchers at Cornell 
and Harvard have created software that 
will translate a character from a movie 
or video game, or even something you’ve 
created yourself, into a posable plastic figure 
manufactured by a 3-D printer. Eventually this 
capability might be built into games and other 
software, the researchers said.

the project by Moritz Bächer and Hanspeter 
pfister of Harvard, Bernd Bickel of the 
technische Universität Berlin, and Doug 
James, Cornell associate professor of computer 
science, was described at the SIGGrApH 
conference Aug. 7 in Los Angeles and in the July 
2012 issue of the Association for Computing 
Machinery journal Transactions on Graphics. 
the researchers displayed models they had 
made of characters created in the video game 
“Spore,” which allows the player to evolve an 
alien creature, as well as an articulated model 
of a human hand.

A 3-D printer builds a solid object by scanning 
across a table and depositing tiny droplets 
of plastic or another material, then moving 
upward in tiny steps to add additional layers. 
professional 3-D printers, used in industry for 
prototyping machinery, sell for $50,000 and up, 
but manufacturers are beginning to offer low-
cost home versions. Meanwhile the researchers 
suggest that character printing might be 
offered as an online service or perhaps as a 
service by hobby stores.

In a game or movie all the computer knows 
about a character is the overall 3-dimensional 
shape of its outer surface or “skin.” “All 
previous work on printing characters has just 
made solid shapes. ours makes an articulated 
model,” said James, who is a specialist on  
the animation of what the industry calls 
skinned characters.

the computer represents the skin as a lot of 

tiny triangles linked together. By examining 
the angles between the triangles it can find 
the bends. In effect it imagines a skeleton and 
figures out where joints should go. the user 
enters the process here, specifying which kind 
of joint to use. Elbows and knees get hinges. 
torsos, tails and perhaps tentacles get ball and 
socket joints with what engineers call “three 
degrees of freedom.”

the computer has a built-in description for 
each type of joint but must find the right size. 
the joint must be strong enough to support a 
particular part of the body, but “It might make 
the joint really huge so it sticks out through 
the skin, or collides with other joints, or it 
might be too small to print, so our algorithm 
has an optimization step to find the best 
balance,” James explained. Finally, small bumps 
are added to the joint parts to create friction so 
that the figure will hold a pose.

to print a joint with moving parts, the 3-D 
printer deposits two different materials: a 
plastic that forms solid parts of the figure, and 
a temporary material that fills in what will 
eventually be empty spaces. this holds the 
figure together during printing, but the filler 
essentially turns to dust when the finished 
figure is first moved.

the software still needs refinements to 
handle some types of joints, the researchers 
said, and adding a flexible skin to cover the 
joints is a possible improvement. Some day, 
James suggested, it might be possible to build 
in motors and other actuators to create robotic 
figures that could “walk out of the printer 
when they’re ready.”

the work has been partially supported by  
the National Science Foundation. James 
received support from a Guggenheim 
fellowship and from pixar.
—Bill Steele

Social media as a marketing tool and a 
platform for engagement is clearly changing 
how Cornellians do business, according to 
alumni speaking at a panel discussion at the 
Cornell Club in Manhattan Aug. 14.

More than 150 guests were on hand for 
the event, “Social Media Success Stories 
from Cornell Alumni,” the first panel in the 
technology and Media Influencer Series, 
sponsored by Cornell Wall Street and the 
Cornell Club of New York.

“the beauty of social media as a marketing 
tool really is its duality,” said panelist Stephanie 
Abrams ’06, co-founder and CEo of Collective 
Media Group LLC. She noted that she used social 
media to launch her digital marketing business. 
“While providing the opportunity to reach a 

large audience, you also have the ability to 
specifically speak to customers as well,” she said.

Joe Essenfeld ’01, founder and CEo of Jibe, a 
software company that helps companies recruit 
top-quality candidates, said that Jibe interlaces 
social media with the job application process, 
enabling applicants to leverage their Facebook 
and LinkedIn connections in the recruitment 
process. “It was the first time that we felt that 
job seekers could actually activate their social 
network while they apply to a job,” he said.

Social media was also used to launch, build, 
and license trukFit, the fashion line of rap 
star Lil Wayne, said its CFo Susan Guerin ’83. 
trukFit, she said, employs social media as an 
information portal. “We want to be the place 
for news as well as the place for our brand. 

We’re hoping that by seeing trukFit every time 
[consumers are] reading news they’re interested 
in, they’ll create the awareness,” said Guerin.

Habib Kairouz ’88 CE, managing partner of 
rho Capital partners and rho Ventures, has been 
investing in the Internet since the mid-’90s. For 
Kairouz, the dramatic shift was one of privacy, he 
said. “We have evidence of hundreds of millions 
of people who are actually signing up on these 
social networks and who are very comfortable 
giving a lot of information about themselves 
and giving it out to the public,” he said.

Invidi technologies, where Michael Kubin ’71 
or serves as executive vice president, said that 
the company brings the social media idea of 
addressability—delivering a specific ad to a 
specific user—to television. “It doesn’t matter 

An articulated model based on a 3-D scan of a 
human hand. Above,the steps in creating a model: 
The computer divides the 3-D image into segments, 
decides where to pace joints and adds the joints to 
the design, which a 3-D printer fabricates in plastic. 

An alien created in the video game Spore and 
fabricated by a 3-D printer.
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Scientists simulate clothing sounds for computer animation
Someday, virtual reality may be so well 
done that you won’t be able to tell it’s just 
computer animation. to make that happen 
we’ll have to hear it as well as see it, from 
dramatic noises like the sound of a breaking 
glass to subtle details like the rustling of 
clothing as characters move.

Cornell researchers who specialize in 
creating sound for computer animation are 
adding the sounds of cloth to their repertoire. 
Doug James and Steve Marschner, associate 
professors of computer science, and graduate 
student Steven An reported their method of 
synthesizing cloth sounds at the SIGGrApH 
conference Aug. 7 in Los Angeles.

Soundtracks for animated movies are 
still mostly constructed by hand, manually 
matching recorded sounds to the action. 
But it’s not always possible to find 
appropriate sounds, and in interactive virtual 
environments you won’t always know ahead 
of time what the action will be. one solution 
is to synthesize sound based on the physics of 
what’s happening in a scene.

the Cornell researchers built a system that 
uses digitally synthesized sound as a sort of 
roadmap to insert real recorded sounds. they 
synthesize an approximate sound based on 
two characteristics of the action: friction, 
as the cloth moves against itself or other 
objects, and crumpling, as the cloth deforms. 
to teach their system to synthesize these 
sounds, the researchers made controlled 
recordings of friction sounds by spinning a 
cloth-covered roller while holding a piece of 
cloth against it, and crumpling sounds by 
manipulating a piece of cloth while avoiding 
any sliding contact.

But the computer-synthesized sounds still 
aren’t very realistic, so the “target” sound 
is broken up into microsecond chunks, 

which the computer matches against a 
database of similar chunks of recorded real 
cloth sounds which are then reassembled 
smoothly to produce a convincing 
soundtrack. Binaural recordings were 
included to produce “first-person” sounds 
for a viewer wearing stereo headphones.

A human sound designer oversees the 
process, choosing the type of fabric and 
tweaking the rules by which sounds  
are matched.

In part, James said, the approach was 
inspired by speech synthesis. “people thought 
they could synthesize speech using oscillator 
models,” James explained, “but it didn’t sound 
realistic, sort of like ‘Speak & Spell,’ so they 
ended up concatenating bits of recorded 
human speech for realism.”

As demonstrations, the researchers created 
the sounds of cotton and polyester sheets  
being spread over a couch, a person exercising  
in a nylon windbreaker and corduroy pants,  
and the same person boxing from a  
first-person viewpoint.

the computation is still time-consuming, 
so it’s not ready for real-time virtual 
environments yet. Getting the ideal sound 
still involves trial and error, the researchers 
reported. “this is a proof of concept,” James 
said. “one next step would be optimizing the 
method to make it run in real time.”

practical applications may require a more 
elaborate database of cloth sounds, and still to 
be added are impact and tension sounds like 
those of a flag whipping in the wind.

the research was supported by the National 
Science Foundation, fellowships from the 
Alfred p. Sloan Foundation and the John 
Simon Guggenheim Memorial Foundation, 
and donations from pixar and Autodesk.
—Bill Steele

what the advertiser is, our technology selects 
the appropriate household—and actually 
the appropriate viewer—for each particular 
product,” said Kubin. “that changes the game 
for television entirely.”

Dana Lampert ’08 employs social media 
to market to potential users of Wiggio.com, 
a startup he co-founded in 2008. Wiggio.
com offers a free forum for groups to share 
content online. Its social media strategy 
follows suit.

“Everything we do is about groups,” 
Lampert said. recently, this marketing 
manifested itself as an “awkward group 
photo” contest on Facebook. “Because we 
have an education software company, we’ve 
taken the approach of creating an exciting 

and engaging brand around it. We feel like we have to speak to this generation,” he said.
—Claire Lambrecht 

First person view: Using binaural recordings, realistic 
sounds of a person’s clothing can be added to enhance 
virtual reality.

To match sound to action, a computer looks at frames 
of computer animation of a piece of fabric and 
measures how much parts of the image are raised or 
lowered as a basis for synthesizing “crumpling” sound.

To create a model of friction sounds, researchers 
hold a piece of cloth against a motorized cloth roller. 
Ultimately, rotor speed will be matched to the speed of 
movement in an animation.

Stephanie Abrams ’06 answers an audience 
question while, from left, Joe Essenfeld ’01, Kaiser 
Wahab ’96 and Susan Guerin ’83 look on.

A member of the audience addresses panelists 
Susan Guerin ’83 and Kaiser Wahab ’96.
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Students design sustainable housing for Nicaragua 

‘Spoofed’ GPS signals can be countered, researchers show
From cars to commercial 
airplanes to military drones, 
global positioning system (GpS) 
technology is everywhere—and 
Cornell researchers have known 
for years that it can be hacked, 
or as they call it, “spoofed.” the 
best defense, they say, is to 
create countermeasures that 
unscrupulous GpS spoofers  
can’t deceive.

researchers led by Mark psiaki, 
professor of mechanical and 
aerospace engineering, got to 
test their latest protections 
against GpS spoofing 
during a Department of 
Homeland Security-sponsored 
demonstration in June in the 
New Mexico desert at the White 
Sands Missile range.

the much-publicized June 19 
demo of a mini helicopter’s GpS 
signal being spoofed was led by 
todd Humphreys, ph.D. ’08 AE, 
now an assistant professor at 
the University of texas, Austin. 
Humphreys, who designed a 
sophisticated GpS spoofing 
system as an outgrowth of his 
Cornell ph.D. and postdoctoral 
studies, also testified before 
Congress July 19 on the threat of 
GpS spoofing.

GpS is a navigation and timing 
system of satellites that circle 

Earth and transmit signals to 
receivers on land, sea, and air 
to provide precise information 
on the receivers’ locations and 
clock offsets. Lesser known 
is its ubiquitous presence in, 
for example, commercial and 
military aircraft navigation, 
control of the power grid, 
cell phone towers and even 
automated stock trades.

Spoofing is the transmission of 
false GpS signals that receivers 
accept as authentic ones, 
theoretically allowing hackers to 
gain control over planes, vehicles 
or other devices that rely on GpS 
for navigation or timing.

on June 19, Humphreys and 
colleagues set out to demonstrate 
how a spoofing attack works, using 
live “on-air” transmissions, with 
permission from the Department 
of Homeland Security, to confuse 
real GpS signals in a remote area 
in New Mexico. Using fake GpS 
transmissions from about half a 
kilometer (0.3 miles) away, they 
hijacked a mini drone, causing it to 
dip violently because it assumed it 
was inadvertently climbing when, 
in reality, it had been hovering at 
its desired altitude.

on the sidelines were 
Cornell researchers psiaki, 
senior engineer Steve powell 

and graduate students 
Brady o’Hanlon and ryan 
Mitch. they were testing a 
receiver modification that can 
differentiate spoofed GpS signals 
from real ones.

“the idea is not just for us 
to make spoofers so we can 
show bad things can happen, 
but also to gain insight into 
countermeasures in typical GpS 
receivers so they can be less 
vulnerable to attack,” powell said.

psiaki said their latest 
countermeasure allowed the 
Cornell group to correctly 
detect spoofing in three cases 
during the demo. “this is strong 
confirmation that our system can 
successfully detect spoofing in an 
autonomous mode using short 
segments of GpS receiver data. 
It is the first known detection of 
this type of attack from a live, on-
air spoofer,” psiaki said.

An earlier, less sophisticated 
spoofing detector developed at 
Cornell is patent pending. Data 
from this latest demonstration 
will form the basis of a scientific 
paper, and a decision to apply for 
patent protection is forthcoming, 
according to psiaki.

GpS spoofing isn’t exactly on 
the collective consciousness, but 
it is a growing threat: Last year, 

Iran claimed to have spoofed—
and downed—a GpS-guided 
American drone. Such an attack, 
psiaki said, might have been 
carried out using techniques 
similar to those demonstrated 
at White Sands if the drone 
had been using civilian GpS 
signals. It is not unimaginable, 
he continued, that the Iranians 
(possibly with outside help) could 
have conducted a spoofing-like 
attack that used encrypted 
military GpS signals.

psiaki also said that currently 
available GpS anti-spoofing 
technology, called receiver 
Autonomous Integrity 
Monitoring, would not work 
with the smarter spoofers that 
Humphreys began developing in 
2008 in collaboration with the 
Cornell GpS group.

“[Humphreys] has developed 
the baddest known spoofer 
there is,” psiaki said. “It’s a great 
‘war games’ tool that provides 
realistic attack scenarios for 
testing improved spoofing 
defenses. We’re happy that 
our ongoing collaboration has 
produced several strong defenses 
that, taken together, may lay this 
national threat to rest.”
—Anne Ju
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Fourteen Cornell students have 
provided recommendations 
for sustainable housing in San 
Diego, Nicaragua, a village of 99 
households.

In general, Nicaragua suffers 
from housing shortages, 
population growth, and increasing 
rainfall and storms linked to 
climate changes.

Back in Ithaca, an interdisciplinary 
team of more than 50 undergraduate 
and graduate students from such 
fields as urban planning, horticulture, 
engineering, anthropology, design 
and environmental analysis, and 
architecture are part of Sustainable 
Neighborhood Nicaragua, an 
international project developed by 
Cornell University Sustainable Design.

In Nicaragua from May 21 to June 1, 
the team engaged in dialogue with 
community members and completed 
a site analysis. this summer, they will 
work on a design phase of the project 
that includes a mock-up drawing 
and digital design of a model house, 
estimating materials and cost, and 
raising funds.

over winter break in December/
January, students planned to 
build a model house in San 
Diego. they also planned to 
offer recommendations for 
neighborhood designs, with the 
hope that their model will provide 
plans for other communities on 
how to build sustainable housing 
that serves local needs.
—Krishna Ramanujan Cornell students participate in group activity with San Diego residents.
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Engineers study physics of avalanches
Avalanches are fundamentally 
a physics problem: What are the 
physical laws that govern how 
they start, grow and move, and 
can theoretical modeling help 
predict them?

Cornell researchers have 
uncovered some clues. Graduate 
student Cian Carroll was lead 
author on a paper published in 
the journal Physics of Fluids in 
June that details a dynamic model 
for the acceleration and growth 
of what the researchers call the 
avalanching “cloud.” they hope 
their model can predict avalanche 

size, speed, density, and other 
parameters to help in planning in 
high-risk areas, Carroll said.

prior research on avalanches 
shows that a significant amount 
of mass is picked up at the 
“head” of a gravity current. the 
mass distributes into the rest 
of the current, or cloud, and this 
mass travels at the front of the 
cloud as it densifies, accelerates, 
and grows—leading to natural 
disasters.

the researchers first looked at 
the mechanism responsible for the 
rapid pickup of snow that occurs 

within the first few meters of the 
current. they determined that a 
mechanism driven by pressure 
gradients penetrating within the 
snow pack destabilized and broke 
apart the snow particles.

they then looked at the area 
just above the snow pack to see 
the effect the snow pickup had 
on the overlying cloud and its 
associated pressure waves. they 
observed that varying densities 
changed how the internal velocity 
took shape in the cloud, which 
they checked with experiments 
performed in a water flume. 

Further simulations allowed 
them to look into greater details 
of the effects that viscosity has on 
current and how this changes the 
cloud’s swelling.

the paper was co-authored 
by Michel Louge, professor of 
mechanical and aerospace 
engineering, and Carroll’s adviser; 
as well as Barbara turnbull of the 
University of Nottingham.

the research was supported by 
the American Chemical Society 
petroleum research Fund. 
—Anne Ju
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Researchers convert ‘beer’ into a better-than-ethanol biofuel
At Cornell, researchers are turning 

beer into biofuel.
It’s not the beer that’s good to 

drink—but fermentation broth, 
which is chemically identical to 
imbibed beer, from which the fuel 
ethanol is produced.

Using a mixed bag of microbes 
for specific chemical reactions, 
biological engineers have designed 
a process for upgrading ethanol into 
something even better —caproic 
acid, a carboxylic acid that’s a 
versatile fuel precursor. If scaled 
up, their process could integrate 
seamlessly into already-established 
ethanol production lines.

Largus Angenent, associate 
professor of biological and 
environmental engineering, led 
the study, which was published 
online June 13 by the royal Society 
of Chemistry journal Energy and 
Environmental Science. the journal 

has promoted it as a “hot paper.”
Ethanol is already a widely used 

biofuel, but it is expensive to 
produce because it is water soluble 
and requires distillation—an 
energy-intensive industrial process.

Usually made from corn in the 
United States, ethanol is produced 
in large fermentation reactors: 
enzymes convert cornstarch to 
sugar, and yeast converts the 
sugar to ethanol. Chemically 
identical to beer (and called that 
in the industry), the broth is not 
palatable—drinkable beer has had 
the yeast filtered out, for starters.

Angenent’s group biologically 
converted ethanol into n-caproic 
acid using only beer with dilute 
ethanol. their microbial mix then 
converted 2-carbon units into 
6-carbon chain acids.

“With fuels you want to have 
pretty long carbon chains,” 

Angenent said. “Ethanol has two 
carbons, and you can run a car on 
that but not a plane—it’s not dense 
enough.”

Caproic acid’s advantages over 
ethanol are many: It’s hydrophobic—
it resembles oil droplets—making it 
easier to separate from water in the 
purification process. It’s also versatile, 
with potential uses in such diverse 
applications as animal feed and anti-
microbial agents.

the researchers used donated 
buckets of fermented beer broth 
from a nearby corn ethanol plant, 
Western New York Energy, for their 
experiments. In the lab, they set up 
5-liter tanks as the reactors. they 
mixed the fermentation broth with 
what biological engineers call an 
open microbial community—a sort 
of mixed bag of billions of microbes 
of different species, like those found 
in the human gut. Some of these 

species can be identified with gene 
sequencing, but not everything in 
the microbe community is known.

A key discovery was figuring 
out how to control the pH and 
temperature of the broth, so that 
by extracting the caproic acid 
simultaneously with production, the 
researchers could produce enough 
acid without sacrificing any by 
conversion to methane.

Scientists had doubted that an 
open community like this could 
make anything useful besides 
methane, but Angenent is showing 
that’s not the case.

“We can shape the community in 
any way to make the products we 
want,” he said.

the paper’s first author is graduate 
student Matthew t. Agler. the 
work was supported by the U.S. 
Department of Agriculture.
—Anne Ju

A reactor setup similar to one used by researchers to upgrade ethanol from 
beer broth into caproic acid.

Fermentation tanks at a corn ethanol plant in Medina, N.Y.
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	 	 Program	‘hubs’		
	 	 def	ine	Cornell	Tech
Instead of traditional departments, programs at the new Cornell
Tech campus will be organized around “hubs,” or interdisciplinary 
units that bring together different expertise centered on industries 
already established in New York City, said the Joseph Silbert Dean of 
the College of Engineering, Lance Collins.

This approach is adopted from the venture capital community.
“Hubs will allow us to focus on generating technology to serve 
particular industry sectors,” said Collins, adding, “the objective is 
to yield businesses. We are also all about job creation.” Cornell has 
greater credibility in this venture than some may realize, the dean 
pointed out. When developing the proposal for the campus in 2011, 
Cornell asked alums if they had started a business in the past five 
years. The university learned that Cornellians reported that they had 
created 2,600 businesses, employing 34,000 people and amounting to 
10.5 billion dollars in venture capital—comparing very favorably to MIT 
and other peer institutions.

The first industry hubs are Connective Media, the Built 
Environment, and Healthier Life. Connective Media covers advertising, 
entertainment, finance, publishing, and retail; Healthier Life covers 
healthcare insurance, medical devices, and medical information 
systems. The Built Environment includes architectural design, 
construction, energy, and transportation. 

Industry experts, researchers, and leaders from Cornell Ithaca,
Weill Cornell Medical College, and partner university Technion
Israel Institute of Technology have been sharing ideas on the
Healthier Life hub. Among the many ideas are patient- centered 
healthcare technologies, mobile health sensor-enabled smartphones, 
improved electronic medical records, and human-implanted and 

biomorphic electronic chips.
Another unique aspect of the Cornell Tech program is that every 

student will have an industry mentor. More than 4,500 Cornell alumni 
have indicated willingness to serve in this capacity. Such networking 
will not only provide students strong business connections, but also 
encourage them to stay in New York City after graduation.

Faculty and graduate students from programs outside engineering 
and computer science, some housed in Ithaca, will contribute to the 
multidisciplinary curriculum. Programs currently include interdisciplinary 
work with the Samuel Curtis Johnson Graduate School of Management.

	 	 Cornell	Tech	arrives	at	land		
	 	 use	milestone
Cornell Tech entered into the seven-month land use review process, 
which is marked by releasing new images of the Roosevelt island 
campus with renderings of the first academic building.

“The campus plan was designed to be open to everyone, and we look 
forward to sharing this unique vision with all New Yorkers over the next 
seven months and beyond” said Cathy Dove, vice president of Cornell Tech. 

“While we officially start the public review process, Cornell Tech has 
worked hard over the past months to create a robust dialogue with our 
new neighbors on Roosevelt Island and across the city.”

“Just as Cornell Tech will be pioneering new approaches to graduate 
research and education, our campus won’t look like any other university 
campus that exists today,” said Daniel Huttenlocher, dean of Cornell Tech. 
“We are determined to innovate in every aspect of the development, 
from the way that students, faculty, researchers, industry, and the 
community are intermingled, to the sustainability of our buildings and 
their iconic architecture.”

The campus will capture views of the Manhattan and Queens skylines 

10.15.12 

10.04.12 

10  Winter 2013

The new campus has 

welcomed its first  

class, hired an 

associate dean, and 

won NYC Planning 

Commission approval.  



and add 2.6 acres 
of new public 
open space to the 
Island. Outdoor 
and indoor spaces 
are connected and 
enhanced by a 
large public café 
that spills into open 
spaces from the 
ground floor of the 
academic building. 

The designer 
of the campus 
master plan is 
Skidmore, Owings, 
and Merrill, LLP. 
The first academic 
building is designed 
by Pritzker Prize-
winning architect 
Thom Mayne 
and Morphosis 
Architects.

Construction is expected to begin in 2014 
The first phase, expected to be complete in 2017 includes the first 

academic building, a corporate co-location building, an executive 
education center with hotel facilities, and a residential building for 
students, faculty, and staff.

	 	 First	endowed	professorship		
	 	 honors	Robert	Tishman	’37

The announcement of its first 
endowed professorship, the Robert 
V. Tishman Founder’s Chair, brings 
Cornell Tech to another milestone 
and supports one of its top academic 
priorities, attracting star faculty.

The $5 million endowment 
includes $3 million in unrestricted 
funds from Tishman’s estate and 
$2 million from Tishman Speyer 
Properties for a professorship in 
the areas of computer science, 

information science, electrical or computer engineering.
Tishman ’37 was founding chairman of Tishman Speyer
Properties, one of the largest real estate companies in the world, 

valued at more than $30 billion, with offices on three continents and 
a portfolio of more than 77 million square feet.

Although Tishman died in 2010 at age 94 before the 2011 
announcement of the Cornell Tech campus, “the combination of 
a major educational facility in New York City that was engaged in 
the development of information technology would have been truly 
exciting for him,” said Tishman’s daughter, Lynne Handler.

  Manohar	named	associate		
	 	 dean	at	Cornell	Tech

Rajit Manohar, professor of electrical and computer engineering, 
was named associate dean for academic affairs for the Cornell
Tech campus in November.

Manohar serves as a half-time faculty member at Cornell Tech 
and half time at Cornell in Ithaca. At the tech campus, he will teach 
a course called Physical Computing, which provides a hands-on 
introduction to the resources for designing and fabricating smart 
systems using hardware components. These include sensors 
and sensor networks; analog instrumentation; embedded digital 
processing; graphics and I/O (input/output) chips; flash memory; 
wired and wireless communications; PCB (printed circuit board) 
layout and fabrication.

“Rajit exemplifies the kind of faculty that we are hiring as we 
build Cornell Tech, combining research excellence, innovative 
teaching, and a strong entrepreneurial spirit,” said Huttenlocher.

Said Collins: “As associate dean for research and graduate 
education, Rajit has been actively promoting the college’s 
entrepreneurial activity, but his new appointment at Cornell Tech 
will elevate his impact to a whole new level.”

Manohar joins a growing group of personnel that includes Dean 
Dan Huttenlocher, Vice President Cathy Dove, Chief Entrepreneurial 
Officer Greg Pass and Professor Deborah Estrin.
 

	 	 Community	board	approves		
	 	 Cornell	Tech	campus	plan
Manhattan Community Board 8 approved Cornell Tech’s Roosevelt 
Island campus plan as part of New York City’s public land use review 
process. The plan now continues through the process with review 
by the Manhattan borough president, followed by the City Planning 
Commission and City Council. The Community Board’s approval 
came exactly one year after Cornell, with its academic partner the 
Technion-Israel Institute of Technology, was selected by the city to 
develop the applied science and engineering campus. 

“Roosevelt Island has a fantastic history of innovation and civic 
participation, but we were still gratified by the interest and support 
of so many islanders from day one,” said Dove.

“We are appreciative for the support of our new neighbors and 
assure them that the construction and operation of the campus will 
be handled in a way that protects, respects, and welcomes the rest 

Robert V. Tishman 1916-2010

Rajit Manohar

10.25.12 

11.12.12 

12.20.12 
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Plans for the Cornell Tech campus, located on Roosevelt 
Island in the middle of the East River, always included 
raising buildings above floodplain levels, but super storm 
Sandy brought new urgency to considerations of weather 
emergency protection.

Most of the site is above 100-year flood plain levels with 
some areas in the 500-year flood plain. Careful review of 
FEMA requirements, NYC emergency management plans, 
public utility regulations, climate risk reports, and Cornell 
insurance guidelines have led to the decision to elevate 
ground floors and the central walkway well above the 500-
year flood levels of 14 feet, to between 19 and 21 feet.

Building entries will be at the highest elevation and 
critical infrastructure will be at ground level or higher, 
or on roofs. Electrical equipment will be at over 23 feet. 
Details of other protective systems and elements, including 
emergency warning systems, security, communications, 
lighting, and other campus systems are being completed 
and a gas-powered co-generation facility is under review.
All elements of the building envelope, such as windows, 
panels, and roofing, will meet or exceed the latest codes to 
address weather-related events.

Securing	Cornell	Tech’s		
“island	home”	



of the island. We look forward to continuing the dialogue about this 
innovative new campus with New Yorkers during the public review 
process and beyond.”
 

	 	 Cornell	Tech	welcomes	its		
	 	 f	irst	class	of	students

Many months of planning have brought Cornell Tech to perhaps its most 
significant milestone yet: the arrival of its first class of students.
Cornell Tech began instruction for its “beta” class of eight full-time 
students pursuing a one-year Cornell Master of Engineering degree in 
computer science.

The small, highly selective class is comprised of Computer Sciences 
Master of Engineering students with a wide range of technical 
experience and backgrounds who share an entrepreneurial spirit and 
outstanding academic credentials, said Cornell Tech officials.

The program is being housed at Cornell Tech’s temporary campus in 
the Chelsea neighborhood, in space donated by Google. 

“We couldn’t be more excited with the level of talent that has been 
attracted to Cornell Tech to launch this innovative new program in the 
heart of New York City,” said Huttenlocher. “Our beta class will help shape 
the campus moving forward, and this group has the entrepreneurial spirit 
and technical talent to go out and make a difference in the world.”

“It’s hard to believe that just more than a year after being chosen to 
create this campus, we are already welcoming our first class of students,” 
said Dove. “Our temporary campus in Chelsea is already buzzing with 
activity, even as we continue working with our future neighbors on 
Roosevelt Island on the development of our permanent campus.”

Cornell Tech is offering a distinctive model of graduate tech education 
that fuses educational excellence with real-world commercial applications 
and technology entrepreneurship, rooted in the latest academic research. 
Students, faculty, and industry experts will learn and work together to 
launch ideas and create new ventures that have global impact.

The campus aims to attract the best and brightest in technology, 
immerse them in an entrepreneurial culture with deep ties to the local 
business community, and spur the creation of new companies and new 
industries in New York City.

“When fully built, Cornell Tech will ultimately revolutionize New York 
City’s economy for the long term,” said Mayor Michael R. Bloomberg, 
whose Applied Sciences NYC initiative designated Cornell in December 
2011 to build and operate the new campus. “But the school is also 
having an immediate impact, attracting the next generation of talented 

engineers and boosting the city’s growing reputation as a world-
renowned hub of the technology sector.”

Academic courses will be conducted Monday through Thursday, 
with Fridays used for a practicum on Entrepreneurial Life that includes 
interactive workshops and activities. In addition to the formal 
curriculum, the program will provide opportunities for engagement 
with industry, practitioners, and community members. Each student, 
in addition to having an academic adviser, will undertake a master’s 
project working closely with a mentor from a company, nonprofit, or an 
early-stage investor.

All degrees will reflect the mission of the campus: technical 
excellence with a focus on collaborative projects, industry mentors, and 
entrepreneurship and business.
 

	 	 Cornell	Tech	receives	Manhattan		
	 	 borough	president’s	support
The Cornell NYC Tech project has received conditional approval from 
a key player in the city’s development process: Manhattan Borough 
President Scott M. Stringer.

Stringer has expressed support for the proposed tech campus on 
Roosevelt Island, which is part of the district of Manhattan. In developing 
his Uniform Land Use Review Procedure recommendation, Stringer 
secured commitments to pursue several modifications to the project, 
which include construction mitigation, the creation of a community 
advisory committee on open space, expanding the hours of the 
campus open space, expansion of the red bus service during periods of 
construction, and commitment to study co-generation and pedestrian 
access to the Queensboro Bridge.

“Borough President Stringer has been a true leader in supporting and 
guiding the growth of New York’s tech sector, and we’re extremely grateful 
for his support of Cornell Tech,” said Skorton. “Cornell Tech will help drive 
economic development in New York for years to come, but we know the 
campus will only be a success if we are good neighbors. We are grateful 
for the borough president’s support and are committed to addressing the 
matters he raised as part of our ongoing effort to ensure that this campus 
respects and partners with the Roosevelt Island community.”

	 	 NYC	Planning	Commission		
	 	 approves	Cornell	Tech	Plan
The New York City Planning Commission approved Cornell Tech’s 
Roosevelt Island campus plan as part of the city’s public land use review 
process. The plan now continues to the final stage in the process with 
review by the New York City Council. 

 “We are grateful to Chair Burden and the City Planning Commission 
for engaging in such a thorough analysis of the campus plan and 
ultimately offering their full support,” said Dove. “At each step in this 
review process we have gained valuable insight and been able to 
improve our plan, and we look forward to continuing that dialogue with 
the City Council.” cem
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Students enrolled at Cornell Tech participate in a regular Friday practicum 
with New York City tech sector professionals and entrepreneurs, who visit with 
students each week to make presentations and participate in workshops.



Collaboration is key for Cornell’s  
National Society of Black Engineers

By Marguerite Spencer

 he first time Denzel Bridges, ’13 MSE, competed for Cornell in 
the National Society of Black Engineers’ (NSBE)’s “Engineers 

of Tomorrow” competition, the team came in second. So when 
Denzel led a new team—Richard Damson Dansoh ’13 OR, Brandon 
Gainer ’13 ChemE, Roland Krieger ’13 ECE, and Ph.D. candidate 
Thomas Spencer CE—into the fray last November, it was, for him, 
something of a grudge match. This time Cornell bested six teams 
to walk away with the top prize based on academic excellence, 
engineering problem solving, and teamwork.

T

Former NSBE Chair 
Calvin Phelps M.Eng. ’11 
met Valerie Jarrett, 
senior advisor and 
assistant to President 
Barack Obama, 
while serving as 
an honorary grand 
marshal at the 
annual Bud Billiken 
Parade and Picnic in 
Chicago, Ill. in 2010.
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Success came in part from the good match 
between team members’ backgrounds—

civil, electrical and computer engineering, 
operations research and materials science—
with the competition’s subjects. 

“We saw the NSBE plaques in the hallway in the Cornell office,” 
says Bridges, “but there were none from recent years.” 

Cornell has earned the trophy once again, but NSBE no longer 
gives a plaque to the winning team, instead giving each team 
member an individual certificate. Wall plaques aside, the Cornell 
team remains proud of its latest NSBE achievement. 

Success came in part from the good match between 
team members’ backgrounds—civil, electrical and computer 
engineering, operations research and materials science —
with the competition’s subjects. Through various game-show 
formats of multiple-choice and multi-step questions, topics 
covered general engineering and science, and knowledge of 
African-American scientists and inventors. The chance to choose 
categories presented the team with a good opportunity for 
strategy. Says team member Roland Krieger, “If we noticed the 
other team didn’t do well in a particular category, we would 
choose questions in that category.” 

Most of all, the team attributes its win to their excellent 
preparation though Cornell’s own rigorous academic curriculum. “We 
didn’t have to do much additional study,” says team leader Denzel.

CU NSBE Programs Chair, Jordan Davis ’14 says the win has 
energized “our members to continue pursuing excellence and 
achieve prominence across the country.” 

Winning the Engineers of Tomorrow Competition is not the 
only way Cornell has distinguished itself recently through NSBE. 
Calvin Phelps M.Eng. ’11 is the national organization’s immediate 
past chairperson. Now employed as a jet engine designer with 
Pratt and Whitney in Middletown, Conn., he carries the title of 
“chairperson emeritus” and currently serves as advisor. 

Phelp’s passion for NSBE centers on the opportunity to reach 
out to young African-Americans to engage their interest in 
scientific professions. Taking account of outstanding African-
American scientists of the past, such as Charles Drew, whose 
research on blood plasma led to the invention of the first blood 
bank; and Garrett Morgan, who invented the modern-day 
gas mask and traffic light; among others; Phelps insists that 
minorities must extend their presence in science into the twenty-
first century that will be shaped by technology.

Attracting and retaining minority engineering students is 
an important feature of his recent leadership of NSBE that was 
capped by work on the STEM Undergraduate Education Working 

Group established by the 
President’s Council of 
Advisors on Science and 
Technology. Fulfilling the 
charge to develop methods 
to increase the number of 
African-Americans in STEM 
fields, the group produced 
“Engage to Excel: Producing 
One Million Additional 
College Graduates with 

Degrees in Science, Technology, Engineering, and Mathematics.” 
Collaboration, he says, is key to retaining African-American, 

indeed all, college students. The networking this involves is more 
difficult for minorities at institutions like Cornell, however, given 
their small number and dispersion across a large campus. Says 
Phelps, “This is where Cornell’s Diversity Programs in Engineering 
(DPE) does an outstanding job.” Speaking of his own experience as 
a grad student at Cornell, he says his first year was very difficult. 
But then, as the already newly elected NSBE National Chairperson, 
he decided to leverage his NSBE affiliation on the Cornell campus 
and found DPE. “And once I got connected to these resources at 
Cornell,” he says, “I ended up loving the place!” 

Thanks to DPE, Phelps states, “Many institutions face the 
challenge of maintaining their numbers of minority engineers, 
but Cornell Egineering is way ahead of the curve. Its 72 percent 
retention rate of minority students (83 percent remain at the 
university) speaks for itself.” 

DPE Director Sara Xayarath Hernández explains, “We partner 
with students and support them as they take ownership of their 

NSBE-CU graduate students engaging with a prospective undergraduate.
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success as Cornell Engineers.” 
Integrating leadership with engineering is also core to NSBE’s 

mission of increasing “the number of culturally responsible black 
engineers who excel academically, succeed professionally and 
positively impact the community.” Phelps describes how as a then-
23-year-old leader of a global organization, he was responsible 
for an $8 million budget. Heading a team of volunteers, keeping 
them motivated and sometimes having to pull effort out of non-
productive team members was great leadership training, he says. 

DPE’s Hernández welcomes affiliation with the NSBE 
because it complements her office’s efforts to help students 
grow academically, professionally and technically, and cultivate 
leadership and networking talents. Founded in 1974, NSBE is one 
of the largest student-governed organizations in the country with 
some 30,000 members and 400 college, pre-college and technical, 
professional or alumni chapters in the United States and other 
countries. The Cornell Chapter registers over 30 members annually, 
with a few coming from non-Engineering STEM disciplines. 

Access to senior professionals and corporate recruiters at 
NSBE’s annual conference is another benefit of membership. That 
is how Computer Science major and CU NSBE Chapter Treasurer 
William Jackson ’14 gained his internship with Cisco Systems. The 
conference was also where, years ago, as a North Carolina State 
University undergrad, Phelps was encouraged by a Cornell grad 
student to apply. DPE’s Associate Director, Jami Joyner points 
out, “The NSBE conference is an occasion to mentor as well as be 
mentored. A sizeable number of high school and undergraduate 
students attend and Cornell students are happy to provide 
guidance on college, graduate school, and other decisions.”

Another Cornell alum who values his NSBE and Cornell 
experiences is former CU NSBE Chapter President and now 
seasoned patent lawyer Dr. Frank DeCosta ’80. Frank credits 
both for his present leadership of the electrical and computer 
technology practice of international law firm Finnegan, 
Henderson, Farabow Garrett and Dunner based in Washington, 
DC. In between working with clients across the globe, he returns 
to the Ithaca campus often to partner with DPE in mentoring 
College of Engineering students and NSBE members.

One such mentee is Jasmine Williams ’14 who joined other 
Cornell Engineering students on a recent service-learning project 
in the Dominican Republic. Jasmine coupled her civil engineering 
knowledge with her fluency in Spanish to help a rural community 
build an eco-lodge and school. 

In ways that are sometimes subtle and personal, Cornell’s DPE 
helps students gain a greater appreciation also of how people 
from other backgrounds think and live. “Since coming to Cornell 
and joining NSBE I have learned that, while it’s important to be 
with people who look like me—especially the ones who are doing 
well— just because someone isn’t black doesn’t mean they don’t 
feel the way I do,” says Davis. “There’s learning on all sides and I’m 
making sure I get perspective from everyone.” cem

Front (l. to r.): Denzel Bridges ’13 MSE; Iyore Olaye’16; Erica Barnett ’13 ECE; 
Brandon Gainer’13 CBE; Tiffany Rose; Tracey Louis ’13; Dayna Lawrence; 
Dalanda Jalloh ’12 BEE, M.Eng ’13; and Noel Alexander ’16. Back: Okenna 
Oruche ’16, Daniel Nilsson-Cole ’13 ME, Jordan Davis ’14 ECE, Cameron 
Lancaster, and Brian Short. Not Pictured: Malika Grayson, William Jackson.

National Society of Black Engineers (NSBE) 
www.nsbe.org

With more than 29,900 members, NSBE is one 
of the largest student-governed organizations in 
the country. Founded in 1975, NSBE now includes 
more than 394 College, Pre-College, and Technical 

Professional/Alumni chapters in the United States and 
abroad. NSBE’s mission is “to increase the number 
of culturally responsible black engineers who excel 
academically, succeed professionally and positively 
impact the community.”

Cornell’s Diversity Programs in Engineering (DPE) 
www.engineering.cornell.edu/diversity/

The College of Engineering is home to more than 
4,500 faculty members, students, and staff from 
across the globe. The level of diversity on our campus 
is a key strength, and we firmly believe that the 
varied composition of our community is critical to 

the continuing vitality of the college. Therefore, building upon and 
reinforcing diversity within the college is a central priority at the 
undergraduate, graduate, and faculty levels. We strive to ensure 
that students, especially those from backgrounds traditionally 
underrepresented in engineering, have the opportunity to realize 
their aspirations while also contributing their unique ideas, skills, 
talents, and strengths to the daily life of the College of Engineering. 
The many diverse groups represented within our student body are 
integral to the fabric of our college, and programs focusing specifically 
on pathways to their success contribute to the mission of both the 
university and the college.

for more information
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Last spring, the College of Engineering launched an engineering leadership 

program with an alumnus’s anonymous gift of $700,000. To kick-start the 

new program, the College hired Erica Dawson, who earned a Ph.D. in social 

psychology from Cornell in 2003, as program director.

C o r n e l l  e n g i n e e r i n g  M a g a z i n e
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Before her new appointment, she was assistant 
professor at the Yale School of Management, where 
she taught in the organizational behavior group. She 
has also been a visiting professor at Cornell’s Samuel 
Curtis Johnson Graduate School of Management. 
She trained through the Coaches training Institute’s 
curriculum for co-active coaching and co-active 
leadership. Dawson also designed and volunteers 
as director of the program on organizational and 
Executive Ethics at the Dalai Lama Center for Ethics 
and transformative Values at the Massachusetts 
Institute of technology (MIt). 

An expert in negotiation and conflict 
management, Dawson consults worldwide for 
organizations ranging from large multinational 
consulting firms to small nonprofits. She is a skilled 
coach, working one-on-one to help individuals become 
confident in using negotiation to build relationships 
and meet their interests. She also consults on group 
processes, leadership development, and other areas 
central to the functioning of high-performing teams. 

At the College, Dawson is charged with creating 
and implementing a program to enhance the 
education of engineering students. the goal is to 
provide opportunities for students to develop the 
knowledge and skills that will accelerate their growth 
as creative leaders and mentors. 

Dawson is working closely with the college’s 
Leadership Advisory Committee, which worked 
for more than a year to outline the new program, 
develop strategic direction, and engage in a national 
search for a director. She is working with engineering 
faculty to incorporate leadership education into existing courses 
and developing relationships with industry partners who will 
participate in the delivery of programs.

Cornell Engineering Magazine sat down with Dawson last 
fall to discuss the topic of leadership and how she plans to 
incorporate it into the engineering curriculum. What follows is an 
edited transcript of the conversation.

CeM: What was the genesis of the leadership education program?
erica Dawson: An alum who hires engineers called Dean Collins to 
say that, although the engineering students have advanced 
technical skills, they don’t necessarily know how to work well in 
teams. Learning the teamwork and leadership skills on the job was 
taking time and patience. the upshot was that this alum gave us a 
generous donation to help us develop leadership initiatives. 

We also had an influx of money from another alum to hire our 
new associate director, Werner Zorman. Werner is an engineer and 
has recently been a leadership consultant. So what we are focused 
on is creating an identity for Cornell Engineering leadership. What 
is our brand, exactly what does it mean to be an engineering 
leader from Cornell? 

there are so many unique things about this university, this 
College of Engineering, and the students that are here. one of 
my goals is to have that reflected in a leadership model. We’ll 
be developing a program that offers lots of opportunities for 
students to develop their own brand of leadership. 

CeM: What is the difference between leadership and 
management skills?
Dawson: Well, there is a distinction. Someone once told me that a 
manager is skilled at making sure people can climb up a ladder 

Dawson is passionate about leadership training and what that training can do to help 
engineers make a stronger impact on their lives, their careers, their workplaces, and 
on society as a whole. She has an extensive background in leadership, negotiation, and 
conflict management training.

Erica Dawson directs the new Cornell Engineering Leadership program.
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successfully. A leader makes sure the ladder is leaning up against 
the right wall. 

We are looking at basic managerial skills—project 
management, the ability to budget, the ability to lead an effective 
meeting. If you don’t have those skills, it’s really hard to be a great 
leader. What I have seen in my few months on campus is that 
students don’t really have those skills. they either figure it out or 
they don’t. And that’s a big deficit. So this year we’re starting with 
that as an emphasis, realizing that they need this foundation. 
over this first year, I’m talking with a variety of constituencies—
with faculty, with administrators, with alumni, with students, with 

potential donors—and trying to get a picture of what we need to 
teach our students. So this whole first year is about envisioning, 
thinking, planning, and creating. By beginning of next year we’ll 
have a full-blown program. 

 I am very excited about our first forays into leadership 
training. We are working with project team leaders. they are 
building things here in large teams that work and they’re 
doing it without much systematic leadership support. Some 
of the students have figured it out and many have not, so the 
team dynamics, team performance could be taking a hit. So we 
designed a series of seminars for about 40 project team leaders. 

It’s a quick-shot, six-session, intensive 
series focusing on their own leadership 
and the leadership of their teams. We’re 
beginning with a four-hour retreat that 
gets them asking the big questions: 
What’s their vision for the team this 
year? What are their goals? What are 
they willing to commit? Even as basic 
as, what is your role as a leader? they’ve 
never thought about it. 

So we’re starting them out on that 
foot, with introspection into their own 
leadership: What are their strengths? 

Werner Zorman, associate director of the Cornell Engineering Leadership program.
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What are their weaknesses? then 
we make plans for leveraging 
the strengths and combating or 
managing the weaknesses. How 
do you create a message that 
sticks and motivates your team? 
How do you deal with conflict on 
your team? Conflict is going to 
come up. So we’re going to teach 
them how to manage conflict 
when it’s destructive, leverage it 
when it can be an advantage. 

one of the seminars is on 
innovation processes. We take 
on that concept that innovation 
only comes from inherently 
creative people. And instead we 
will teach them how to arrange a 
team, manage team processes in 
a way that will elicit innovation. 
We’re talking with them about 
negotiation and listening skills, 
leadership communication skills. 
people are surprised that this is a 
skill that can be taught. Students 
are very excited about it. And 
we’re hoping next spring to 
capture some of the rising leaders, so we can do a lot more about 
personal leadership journeys. 

We are also presenting some introductory information in the 
Engineering Seminar 1050, the required course for freshman. 
Some of our first-year work is about getting new students to 
recognize that asking for help is not a weakness, but a leadership 
skill. And we also look at innovation and innovation processes, 
which drives home the idea that it is important to fail. If you 
never fail then you are not taking enough risks. All the great 
engineering firms fail, a lot, by design. 

CeM: Can you describe the basis of leadership education?
Dawson: My model, my brand of leadership has four different 
pillars: knowledge, experience, insight, and courage. We start with 
the foundation that you have to be technically skilled, you have to 
know your stuff, you need knowledge. And Cornell is producing 
some of the best engineers in the world, so the students have that 
as a strength. I also think of knowledge as leadership knowledge—
there is a lot of research on how can we work best together, how 
can we create good teams, how can we deal with conflict. I’m a 
researcher, I’ve been a faculty member, and I’m committed to the 
idea that we need empirical support for what we are teaching. 

part of the knowledge pillar is that you are aware of what 
research is available in the world of organizational behavior, social 
psychology, cognitive psychology, an entire field born of how we 
interact with humans. So part of the knowledge foundation is 
technical and interpersonal knowledge. 

the second pillar is experience. 
Knowledge isn’t enough. You 
can’t just sit in a classroom and 
learn something; you actually 
have to do it. All of our leadership 
learning is experiential. Very, 
very rarely will you find me In 
front of a classroom, lecturing on 
leadership. You would be more 
likely to find one of my classes 
wandering around in a maze with 
blindfolds on than you are in a 
classroom. My feeling is that you 
throw people into it and you learn 
while in the process. the only way 
people can learn this stuff is to 
experience their own successes 
and failures.

We do all kinds of really 
compelling exercises that 
mirror real life in ways that are 
meaningful. 

After each one, we do a skilled 
debriefing to discover what the 
students have learned and how to 
apply it in other contexts. 

Insight is the third pillar. to 
be an effective leader, you have to have some deep insights into 
yourself first. So this is very personal work. It’s going to sound 
woo woo to some people but it’s a necessary part of how to learn 
leadership. Students are invited to look inside and recognize 
where their egos lead them astray. they see what talents they 
have that no one else has. they start talking about what their 
personal values are and how they want to bring their talents 
into the world in a way that’s consistent with their personal 
values. I’ve seen this process transform people. When you have 
these conversations with people, careers change, family decisions 
change, trajectories change in ways that can be unexpected. 

All of us should be having that conversation, but it’s not 
a privilege everybody gets. So I’m excited to bring that to our 
students. I’m also going to push for the idea that we have insight 
into other people. to have the recognition that not everyone is 
like us, they have different value systems, different motivational 
levers. Some very predictable patterns emerge in teams and it 
takes insight to see that happen.

the last pillar I have in my model is courage. And I mean 
ethical courage, moral courage, even sometimes physical courage. 
there are leaders who have had to take physical risks to lead their 
teams. this is one thing I see reflected in what our students are 
saying. When something comes up they are ready and willing to 
put themselves at risk for the sake of a larger goal. our aim is to 
have experiences, exercises, and lines of questioning that help 
students tap into their own sources of courage. 

Courage needs to be grown. people need a reason to 
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show courage. They need a reason to step into the line of fire 
emotionally and physically. Let me tell you a little story. I’m a 
sky diver. I took it up a couple of years ago because a student 
of mine at Yale suggested getting our licenses while we were 
having a beer in a pub. It sounded awesome. So I signed up for 
the skydiving class, I told everybody I was doing it, and made this 
commitment. But then my friend got too busy and I was alone in 
the adventure. So I started jumping and I was scared stiff. I mean I 
felt really physical dread, physical terror. 

But I kept on. It was my third summer, and I drove to the 
drop zone and I could feel the fear again, stomach tight, shaking, 
sweating. So as I’m driving out, I’m thinking “You know, let’s take 
stock of this. I’m experienced enough at this point to trust my 
equipment. I trust my instructor. I trust the data; it’s very rare to 

have an accident in skydiving. So, I’m just not going to be afraid 
anymore.” I jumped that day and for the first time I loved it. It was 
a mental shift, instead of focusing on the fear, I was focusing on 
the reason I was out there. It felt like a little nugget of courage 
broke open and the really cool thing is I’ve used it in many parts of 
my life since. It’s a transferable skill set.

Part of the courage is engaging in asking the questions, no 
matter which choice you make. Leaders in the workplace are 
going to face ethical dilemmas that are not of their making and 
this is where courage becomes very important. In a class at the 
Johnson School, I teach a segment on ethics, but I don’t call it that. 
I call it negotiating through agents. In this exercise, one of the 
parties has an incentive to lie, a big lie, and they do it in the class. 
And part of the debrief after the segment has not much to do 

Cornell Engineering project leaders talk about leadership and their experience with the Cornell Engineering Leadership program (from l. to r.): Beverly 
Yang (Steel Bridge), Ryan Kennett (FSAE Racing), Jennifer Brenner (ChemE Car), Adam Hachey (Mars Rover), Heidi Rausch (AGUACLARA), Jon Kuriloff 
(Design, Build, Fly), and Jen Weidman (Engineers without Borders).

See the video
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with agents at all, but about the lies. Why did you lie?
If I called that section ethics, they wouldn’t lie. they hear 

themselves justifying it, “I had to, but I wouldn’t do it in the real 
world.” Come on, if you did it in a classroom with nothing on the 
line, you would do it in the real world. We need to give students 
practice with this so they can know this about themselves. 

CeM: how will you measure the program’s success?
Dawson: part of that equation is the number of students we 
engage. I have a goal of offering something to everybody within 
three years. that might be accomplished through the Engineering 
Seminar. they can learn that we want them to be leaders here 
and if they are interested in working more on their own 
leadership path, they can come to us.

I’m developing a leadership certificate program for the 
people who want more. And they are definitely here. So having 
that in place within three years and having positive feedback 
from that will be an important measurement of success.

 And part of the work I’m doing this year is designing some 
metrics to measure the shift in leadership skills as our students 
graduate. We will interview recent grads 
and ask them what they needed to know 
when they entered the workforce and 
how prepared they felt to be a leader. 
then we will talk to grads in successive 
years to quantify the change. 

I got pulled into this field completely 
by accident, like most great things in my 
life. I was at Yale in 2007 and a colleague 
was designing a leadership program and 
she needed warm bodies to try things 
out on. She gathered about 30 of us. 
I’m a very logical, very quant-oriented 
person and I would sit in the back of 
her classroom hiding, rolling my eyes. 
Values? please. But in conversations 

about values, it became very 
personal and powerful for me. 
to realize how much strength 
there is in finding your values 
and committing to them.

So I’ve been through the 
process and got hooked into it. 
In further leadership studies, 
one of my big questions was, 
what was I really up to? I was a 
professor. I was published, with 
research I found interesting, but 
I had a motivation problem. It’s 
tough to write when your work 
is published in journals that 
only two people read. It doesn’t 
do much good in the world. 
So this started to connect me 

with my own values. one thing I get a lot of gratification from is 
watching people change in front of me. And I have some talent for 
that. So I started moving my research more towards leadership and 
when this opportunity came up I took the plunge.

CeM: is it practical to think that everyone can be a leader? Aren’t 
followers necessary?
Dawson: Not everyone is going to want to step up and be a leader 
and I respect that. the thing is I want everyone to be able to see 
the opportunity. I don’t want anyone to not know how to step up. 
We are all leaders and followers. It’s situational. You have to be a 
good follower, but in some situations you need to have a voice 
and have people believe you. So you’re not one or the other. You 
have to flow with it and step up when it’s needed and have the 
skills and the courage to step up.

there is a lot of discussion now about values-based leadership, 
about the daily opportunities for leadership that are not tied 
to the title someone has. that is the model we use here. It’s not 
about “you have a title so you’re a leader,” but about leading from 
where you are. cem
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Cornell’s Mason PeCk leads nasa’s teChnology Mission
In hIs speech to a joInt sessIon of congress on May 

25, 1961, president john f. Kennedy urged the nation to support 
a direct and bold course for the space program.

“It is time to take longer strides—time for a great new american 
enterprise—time for this nation to take a clearly leading role in 

space achievement, which in many ways may hold the key to our future on earth,” 
Kennedy said that day. over the next several years, the world watched in awe as 
the astronauts of the apollo missions orbited the earth and moon, and on july 
20, 1969, set foot on the moon for the first time.

the apollo program and the national aeronautics and space administration 
(nasa) mesmerized the world. their adventures and remarkable accomplish-
ments in space has ignited the imaginations of budding astronauts and scientists 
across the nation. one of those budding scientists was Mason peck.

By Michael Gillis
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“When I was two or three years old, my dad went out and bought 
our first television to watch the Apollo landings,” Peck says. “He 
took me along with him. It’s one of my earliest memories.”

Peck says he’s been a lifelong fan of NASA ever since. The 
associate professor at the Sibley School of Mechanical and 
Aerospace Engineering is more than a fan, though. In January 
2012, he walked through the doors at NASA as the agency’s chief 
technologist, responsible for overseeing more than a thousand 
technology programs and policies, and making the case for how 
the agency’s commitment to technology benefits the public.

It’s a task Peck says his life and career have prepared him to 
tackle.

“My whole career has been directed toward making some 
positive impact on space exploration and aerospace, generally,” 

Peck says. “My career at Cornell has given me the freedom to 
explore some new ideas in a way that might not have been 
possible any other way. What it’s introduced me to is the range 
of work we can take on with technology. We have an opportunity 
at NASA, and I do personally, to make a real difference in how we 
meet the future.”
 

NASA and the Public Good 
Peck is the second chief technologist at NASA since 2010, 
following a 10-year vacancy for the top technology spot. His office 
consists of more than 30 staff members at NASA headquarters in 
Washington, D.C., and staff at NASA’s 20 field centers throughout 
the country. Overall, his office oversees more than 1,000 

Cornell’s Mason PeCk leads nasa’s teChnology Mission

Left Image: The Falcon 9 rocket, complete with 9 Merlin engines, awaits its next launch, targeted for October 7, 2012. credit: SpaceX 
Right Image: NASA Chief Technologist Mason Peck joined a panel of experts from government, industry, and academia to discuss how to best nurture talent 
and fuel new scientific breakthroughs for a more competitive American future. The Atlantic Innovation Summit took place at Reagan National Airport on 
May 8, 2012, featuring panels moderated by the magazine’s editors that explored the state of American ingenuity and innovation. credit: naSa/paul alerS
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technology programs and manages the $600 million budget for 
one of the agency’s most significant and ambitious efforts, the 
Space technology program. Although it may seem daunting to 
manage such a volume of work in various technologies at NASA, 
peck knows his mission.

“NASA’s benefit is clear as crystal,” peck says. “When we invest 
in technologies, they may be for something that is far from 
everyday experience, 
like exploring space or 
investing in new ways 
to do aeronautics. the 
fact is, we are creating 
the next generation of 
innovative ideas that 
drive the U.S. economy. 
We have a big impact 
at NASA in creating 
the kind of innovative 
ideas that enable 
small businesses and 
large businesses to be 
competitive globally, as 
well as in the U.S.”

peck says there are 
hundreds of examples 
of technology 

developed for the space program adapted for everyday use.
“the CMoS camera in your cell phone is thanks to a technology 

developed at NASA’s Jet propulsion Laboratory in California,” he 
says. “About 95 percent of the baby food sold across the world 
includes within it some compounds that were developed for 
astronaut nutrition for the space program.” other technologies, 
too, have immediate potential, such as NASA’s work on 
microorganisms that can clean up oil spills. “You can show how it 
could have beneficially affected the Deep Horizon oil spill.”

the result, peck says, is that investments into the space 
program at NASA benefit everyone.

“When we spend money on the space program, we’re not 
spending it in space, we spend it on Earth,” peck says. “We spend it 
at small companies and large companies, developing technologies 
that do help us explore space and then come up with new ideas 
about science, but also have a big impact every day.”

Curiosity is Critical
the Mars rover Curiosity touched down on the red planet on 

Aug. 5, 2012, beaming back stunning images and beginning a 
years-long exploration of the planet’s surface and atmosphere. 
It was a significant accomplishment for NASA (as well as some 
former Cornell students who now work on the mission), but also 
reiterates how NASA approaches the technology of the future.

“the Curiosity rover is a great success for NASA,” peck says. 
“there are many ways in which you can talk about technology 
in connection with Curiosity. Even as we’re seeing some of the 
first pictures of Curiosity right now, we’re working on the next 
generation of Mars exploration technologies. Some of them are 
actually on board Curiosity.”

one example, peck says, is the MSL Entry, Descent and Landing 
Instrumentation (MEDLI) sensors in Curiosity’s heat shields, 
which were activated as Curiosity entered the Mars atmosphere. 
“(MEDLI) takes data on temperature and pressure, and what we 
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“My career at Cornell has given me the 
freedom to explore some new ideas in a way 
that might not have been possible any other 
way. What it’s introduced me to is the range 
of work we can take on with technology. 
We have an opportunity at NASA, and I do 
personally, to make a real difference in how 
we meet the future.”—Mason Peck

NASA Chief technologist and Cornell Associate professor Mason peck
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call recession rate, which is the speed at which the heat shield 
eats away because of the heat and temperature. All that data will 
be used to create the next generation of re-entry technologies for 
other science missions to come and for humans someday.”

As Curiosity continues its work, peck says NASA is working on 
the technology that will one day ferry humans to the red planet 
by 2030, which is an agency goal. Among the projects under 
way to meet that goal is inflatable spacecraft technology, called 
Hypersonic Inflatable Aerodynamic Decelerator, or HIAD.

“HIAD is a great project where we are creating an inflatable 
heat shield that’s meant to travel at very high speeds; mach 10 or 
faster, maybe hypersonic velocity,” peck says. “It will allow us to 
land twice as much mass on Mars (than we can now) and maybe 
even more than that.”

Investing in the Future
Because of NASA’s “portfolio approach” to technology, peck 

says there is no shortage of great ideas, which are only limited 
by funding. the approach allows NASA to cast a broad net, peck 
explains, investing in the full range of technologies, from merely 
conceptual to nearly flight-ready. Some technologies mature and 
shape the missions of the future, while others fall by the wayside 
because they are determined not to justify significant investment.

those great ideas aren’t only generated in house, peck stresses.
“one of the great things about the way NASA is currently 

pursuing technologies is it takes these great ideas from 
everywhere,” peck says. “Some come from NASA, some from 
academia, and some from industry.”

peck points to the NASA Innovative Advanced Concepts (NIAC) 
program as an example, one in which Cornell has had some success 
in the past. NIAC looks for concepts that may be radical or entirely 
new, but are at least a decade out, or even 30 to 40 years in the 
future, peck says. “We have to be investing, to some extent, in the 
distant future, in the very far out ideas, which will become the 
present someday, and perhaps sooner than we think,” peck says.

one example of a radical concept is three-dimensional printing, 
or additive manufacturing, which would allow astronauts to 
build the tools they need in space, or even manufacture an entire 
spacecraft in orbit, saving on launch costs, and offering much 
more flexibility and adaptability.

“It’s also the kind of thing that leads to commercialization 
because now even small companies can have a hope of building 
their own spacecraft,” peck says. 

Partners for the Future
peck and his team manage one of NASA’s most recent and 

significant campaigns, the Space technology program, which 
aims to find the technology of the future today. peck says the 
program looks not only within NASA to identify and prioritize new 
technology for space missions, but also seeks out partnerships 

NASA’s Chief technologist serves as the NASA administrator’s principal 
advisor and advocate on matters concerning agency-wide technology policy 
and programs. the office of the Chief technologist (oCt) is responsible 
for direct management of NASA’s Space technology programs and for 
coordination and tracking of all technology investments across the 
agency. the office also serves as the NASA technology point of entry and 
contact with other government agencies, academia, and the commercial 
aerospace community. the office is responsible for developing and executing 
innovative technology partnerships, technology transfer and commercial 
activities, and the development of collaboration models for NASA.

oCt will provide a technology and innovation focus for NASA through the 
following goals and responsibilities:

 • principal NASA advisor and advocate on matters concerning  
  agency-wide technology policy and programs
 • Up and out advocacy for NASA research and technology programs.  
 • Communication and integration with other agency technology efforts
 • Direct management of Space technology program
 • Coordination of technology investments across the agency,  
  including the mission-focused investments made by the NASA  
  mission directorates. perform strategic technology integration
 • Change culture towards creativity and innovation at NASA centers,  
  particularly in regard to workforce development
 • Document/demonstrate/communicate societal impact of NASA  
  technology investments. Lead technology transfer and  
  commercialization opportunities across agency. 

NASA’s Space technology initiative managed by oCt will develop and 
demonstrate advanced space systems concepts and technologies enabling 
new approaches to achieving NASA’s current mission set and future 
missions not feasible today. this approach is in contrast to the mission-
focused technology development activities within the NASA Mission 
directorates, which “pull” technology development based upon established 
mission needs. oCt and the Space technology initiative will perform “push” 
technology development and demonstration. Such technologies are either 
crosscutting, which serves multiple NASA mission directorates, industry, 
and other government agencies, and/or game-changing which enable 
currently unrealizable approaches to space systems and missions. oCt and 
Space technology will complement the technology development activities 
within NASA’s mission directorates, leveraging synergies between them, 
and delivering forward-reaching technology solutions for future NASA 
science and exploration missions, and significant national needs.

Office of the Chief Technologist at NASA source: www.nasa.gov/offices/oct/about_us/index.
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with other governmental agencies, academia, small businesses, 
and the fledgling commercial space industry. the program is an 
offshoot of the agency’s strategic plan, as well as a reflection of 
the president’s space agenda.

“this renewed 
emphasis on innovation 
and technology at NASA 
is also part of a broader 
national agenda that 
emphasizes this kind of 
research and innovation 
as a high priority for 
the nation,” peck says. 
“It’s important for the 
economy, and it also 
makes America unique.”

SpaceX is an 
example of how these 
partnerships benefit 
both NASA and the 
private sector, peck says. California-based SpaceX was formed by 
Elon Musk in 2002 as a commercial space transport company. In 
May 2012, the Dragon spacecraft developed by SpaceX became the 
first commercial craft to dock at the International Space Station.

peck says that was an exciting moment for NASA, not to 
mention a number of Cornell students, too, who were involved 
with the Dragon capsule and the Falcon 9 launch vehicle.

In fact, it’s an exciting time for education, peck says. Students 
have many more opportunities now, he says, whether still in 
school or after. peck, who was principal investigator for the 
Cornell University Satellite project (CUSat), which is scheduled 
to launch its nanosatellite on a Falcon 9 rocket this year, and 
principal investigator for Cornell’s Violet satellite imaging project, 
says students can engage directly with private enterprise and 

spacecraft in a way not possible before.
“Students have the opportunity now, where they may not 

have years ago, to engage in private enterprise connected with 
space exploration,” peck says. “there are a lot of opportunities, 

whether it’s working at NASA, or working with contractors, or 
even going out on a limb and joining one of these startups. From 
an academic perspective, when I was in college, you had no hope 
of launching your senior project. But CUSat is exactly that.”

While at NASA, peck’s work at Cornell is being led by other 
faculty, and he is not paid for or competing for any research at the 
college. In the meantime, peck says he looks forward to returning 
to Cornell in a year or two. Cornell is more closely aligned with the 
goals of NASA than many people realize, he says.

“Cornell, although maybe people don’t quite realize this, is 
absolutely a leader in the academic community in space because 
we cover these bases,” he says. “We cover near space in the 
form of ionosphere, we cover the orbit of the earth through the 
satellite work we do, and deep space, through Mars exploration 

among the many activities in astronomy. 
I think it’s to Cornell’s credit that we have 
such a broad background in this area. It’s one 
of the reasons I benefitted from Cornell’s 
reputation in being offered this position.”

More importantly for peck, whose boyhood 
fascination with space exploration became a 
career at the top of his field, is appreciating 
that NASA’s mission is universal for the 
betterment of humanity.

“When we explore and reach the new 
heights that we associate with NASA, we 
do so for the benefit of everyone,” peck says. 
“the impact that NASA has is nationwide, 
and even worldwide. Space is not a narrow 
discipline. It is not narrowly relevant. In fact, 
it’s broadly relevant because it’s shaping our 
future. And not just the future of science, 
and not just the future of technology, but the 
way that we live our lives.” cem

“This renewed emphasis on innovation and 
technology at NASA is also part of a broader 
national agenda that emphasizes this kind of 
research and innovation as a high priority for 
the nation. It’s important for the economy, 
and it also makes America unique.”—Mason Peck
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NASA’s Mason peck visits pasadena’s Honeybee robotics on March 13, speaking with company officials 
and seeing their latest technologies for planetary exploration that also have terrestrial commercial 
applications. Honeybee has won several NASA Small Business Innovation research Awards.
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HIAD: Changing the Way We Explore Other Worlds 

source: www.nasa.gov/offices/oct/stp/game_changing_development/HIAD/big-picture.html

NASA has studied how to land spacecraft on planetary bodies since the 
1950s—and as engineers know it’s not easy. the first atmospheric entry 
tests used ballistic missiles that featured long nosecones with narrow 
tips. that shape cut through the air easily—but high speeds and low drag 
led to overheating and the melting of the rockets’ surfaces.

So NASA researchers began testing blunt-nose reentry vehicles. they 
found that a blunt body with its greater drag transferred far less heat 
to the spacecraft than the traditional shapes did. that’s why the first 
astronauts flew in space capsules, such as Mercury, Gemini and Apollo.

Blunt body designs work well with an atmosphere—but how do they 
perform some place, such as Mars, where there’s very little atmosphere 
and little drag to slow a spacecraft to a safe landing?

past Mars missions traveling at speeds as high as 17,000 miles an hour 
(27,359 kilometers per hour) have used technologies such as parachutes, 
retro rockets, and even air bags to help spacecraft touch down.

But engineers and scientists, led by a team at NASA’s Langley 
research Center, have what they think is an even more versatile idea—a 
hypersonic inflatable Aerodynamic Decelerator or HIAD. the inflatable 
spacecraft technology looks like a giant cone of inner tubes assembled 
sort of like a child’s stacking ring toy. A HIAD may some day help 
cargo, or even people, land on another planet or return to Earth—any 
destination with an atmosphere.

Inflatable technology could give NASA more options for future 
planetary missions, because it would allow spacecraft to carry larger, 
heavier scientific instruments and other tools for exploration. the 
technology could also be used to return payloads to Earth from the 
International Space Station or other low Earth orbit locations.

Why would an inflatable heat shield make a difference? It offers 
reduced weight and increased size, both crucial in space travel. 

HIAD - changing the way we explore other worlds.
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NASA is developing and testing inflatable heat shields that 
will be used to slow and protect payloads during hypersonic 
entry through planetary atmospheres, like those of Earth and 
Mars. the inflatable shields provide a lightweight, scalable 
alternative to traditional “hard shells” and also allow for 
slowing of larger payloads – the types NASA will need to send 
or bring back from deep space destinations.
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Professor Emeritus 
Robert K. Finn dies  
at age 92
Robert Kaul Finn ‘41, a pioneer 
in the field of biochemical 
engineering and professor 
emeritus of chemical and 
biomolecular engineering at 
Cornell, died in his sleep at home 
in Ithaca Nov. 3. He was 92.

Born May 3, 1920, in Waukesha, 
Wis., Finn earned a B.Chem. 
degree in 1941 and a chemical 
engineering degree, in 1942, 
both at Cornell. After graduation, 
he worked at Merck and Co. in 
the dawn of the antibiotic age 
and became engaged in the 
large-scale production of the 
first antibiotics -- penicillin and 
streptomycin -- using submerged 
culture of molds, which played 
vital roles in World War II. 1946 
he left Merck to earn a Ph.D. in 
chemical engineering with a 
minor in applied microbiology at 
the University of Minnesota.

In 1949 he joined the University 
of Illinois as assistant professor 
and joined Cornell in 1955. 
During his 50-plus years at 
Cornell, Finn explored measuring 
the cell damage caused by 
aeration; developed a patented 
process for treating wastes low 
in nitrogen with bacteria that fix 
nitrogen from the atmosphere; 
and hunted for useful microbes, 

Sunday, Dec. 2, at the First 
Presbyterian Church, Ithaca. In 
lieu of flowers, donations may 
be sent to the Fellowship of 
Reconciliation, 521 N. Broadway, 
Nyack, NY, 10960. 
— Anne Ju

Alumni, faculty, 
students salute  
Jack Muckstadt  
as he retires
About 200 alumni, faculty, 
students and friends of the 
School of Operations Research 
and Information Engineering 
(ORIE) celebrated John A. “Jack” 
Muckstadt’s retirement Oct. 25 
with a reception, poster session 
and symposium in Clark Hall and 
a dinner on Oct. 26.

Muckstadt, the Acheson-Laibe 
Professor of Engineering in 
ORIE and a Stephen H. Weiss 
Presidential Fellow, joined the 
faculty in 1974. Along with 
his research and teaching 
responsibilities, he was the 
school director for nine years; 
he also established and was 
the first director of the Cornell 
Manufacturing Engineering and 
Productivity Program.

A retired U.S. Air Force officer, 
Muckstadt was co-director of 
Cornell’s Institute for Disease 
and Disaster Preparedness up 
until his retirement. In addition 

to his teaching and research, 
Muckstadt has consulted with 
dozens of corporations about 
their supply chain management 
and other operations.

“His shoes are too big to 
fill,” said ORIE Professor and 
Chair Adrian Lewis during 
morning remarks. “I can see his 
fingerprints on everything we 
have accomplished here.”

Muckstadt helped build ORIE’s 
reputation by hiring the best and 
the brightest faculty talent for 
the school, Lewis said. He also 
helped put the school on sound 
financial footing. “He is very 
canny, very farsighted,” Lewis said.

For more than three decades, 
Muckstadt has championed 
experiential learning, acting as 
adviser on countless student 
projects. “Jack has that rare talent 
of making ideas work,” Lewis said.

Muckstadt has also been a 
mentor and role model for new 
faculty, said ORIE and computer 
science professor David Shmoys. 
“I was hired by Jack,” Shmoys 
said. “He set the bar, the 
expectations of what a good 
faculty member should do.”

Shmoys is co-chair of the 
Academic Planning Committee 
for the Cornell Tech campus. “Of 
course I turned to Jack for advice. 
He was a sage every step of the 
way,” he said.

At the poster session, where 
14 Ph.D. students discussed 
their projects, subjects included 

sampling soil all over campus. He 
retired in 1990.

“He thought of a lot of 
problems and did a lot of things 
before they were ever really 
popular in the field. Twenty 
years later people came back 
and saw they were important,” 
said Michael Shuler, the James 
M. and Marsha McCormick 
Chair of Biomedical Engineering 
and Samuel B. Eckert Professor 
of Chemical Engineering. 
“He was one of the first 
people that did work on shear 
sensitive cells in bioreactors. 
He did it with protozoa, but it 
became extremely important 
when people wanted to use 
mammalian cells in culture. 
Bob’s was the only prior work 
that anybody could look at.”

Later, instead of hunting for 
useful microbes, he worked 
to alter them to produce 
compounds more effectively, 
or even make completely new 
products. “He was one of the 
first ones that did what we call 
metabolic engineering,” said 
Shuler. “Bob was a real pioneer in 
that area as well.”

Finn was predeceased by a 
daughter and is survived by 
his wife, Lucile, and four adult 
children, five grandchildren and 
numerous other family members.

A memorial service celebrating 
Finn’s life will be held at 2 p.m., 

Robert Kaul Finn ‘41  1920 – 2013

Professor Jack Muckstadt enjoys remarks made during his retirement 
celebration, Oct. 26.
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In addition, Dr. Nathaniel 
Hupert, associate professor of 
public health and medicine at 
Weill Cornell Medical College 
and senior medical adviser of the 
U.S. Centers for Disease Control 
preparedness Modeling Unit, 
spoke of his collaborations with 
Muckstadt, and Jackson gave 
closing remarks. 
— Kathryn Quinn Thomas

Two graduate 
students win Intel 
Ph.D. fellowships
Cornell graduate students Ishita 
Mukhopadhyay and Jared Strait 
are among 18 winners of 2012 
Intel ph.D. Fellowships.

the Intel ph.D. Fellowship 
program supports students 
working in Intel’s technical areas: 
hardware systems technology 
and design; software technology 
and design; and semiconductor 
technology and manufacturing. It 
recognizes winners as among the 
best in their areas of research. 

Both Mukhopadhyay and Strait 
are doctoral candidates in the 
field of electrical and computer 
engineering. Mukhopadhyay’s 
dissertation is titled “Variation 
tolerant Calibration Circuits 
for High performance I/o,” 
and Strait’s is titled “Graphene 
plasmonics for terahertz-
Frequency Device Applications.”

More information is available 
online.

regulatory switches that can be 
used to create complex genetic 
networks inside living cells. 
— Anne Ju

Obama honors Fennie 
and Tang with early 
career awards 
Cornell engineering faculty 
members Craig Fennie and Ao 
“Kevin” tang are among this year’s 
96 winners of presidential Early 
Career Awards for Scientists and 
Engineers (pECASE), the highest 
honor bestowed by the U.S. 
government on early-career science 
and engineering professionals.

Both researchers are being 
funded by the U.S. Department of 
Defense. Fennie, assistant professor 
of applied and engineering physics, 
works on designing new materials 
with targeted properties. one 
class of materials he studies is 
called multiferroic oxides, which 
have a spontaneous magnetism 
coupled with electric polarization, 
and which could prove useful in 
computer electronics.

tang, assistant professor 
of electrical and computer 
engineering, researches control 
and optimization of large-scale 
engineering networks such as the 
Internet and power grids.

the awards, established by 
president Bill Clinton in 1996, 
are coordinated by the office of 
Science and technology policy 
within the Executive office of the 
president. Awardees are selected 

algorithms that can determine 
optimal ambulance travel 
time, find prime pricing points 
and detect covert members of 
terrorist networks. While students 
made their cases, Muckstadt kept 
them supplied with hot coffee.

the symposium featured many 
orIE alumni as presenters. “this 
had to be the easiest symposium 
in the world to organize,” said 
orIE professor peter Jackson. 
“Everyone we contacted was 
eager to come back to Cornell to 
attend this event for Jack.”

presenters included Howard 
Singer, M.S. ’77, ph.D. ’79, senior 
vice president and chief strategic 
technologist at Warner Music 
Group; retsef Levi, M.S. ’04, 
ph.D. ’05, associate professor 
of operations management at 
the Massachusetts Institute 
of technology; Andrew Loerch, 
M.S. ’89, ph.D. ’90, professor 
in systems engineering and 
operations research at George 
Mason University; Ganesh 
Janakiraman, M.Eng. ’01, ph.D. ’02, 
associate professor of operations 
management at University of 
texas at Dallas; and former 
Cornell orIE professor robin 
roundy, professor of mathematics 
at Brigham Young University.

Three researchers 
receive DARPA young 
faculty funding
In supporting the next 
generation of researchers in 
defense-related disciplines, the 
Defense Advanced research 
projects Agency (DArpA) has 
named three Cornell faculty 
members among its Young 
Faculty Award winners this year.

Chris Batten, assistant professor 
of electrical and computer 
engineering; Hadas Kress-Gazit, 
assistant professor of mechanical 
and aerospace engineering; and 
Julius Lucks, assistant professor 
of chemical and biomolecular 
engineering, are among the 51 early-
career faculty awarded $300,000 
DArpA research grants for 2012.

Batten is exploring a new 
approach to designing hardware 
accelerators called complexity-
effective vector specialization. this 
is based on a novel combination 
of the single-instruction multiple-
threads architectural design 
pattern often used in graphics-
processing units and scalar 
instruction specialization.

Kress-Gazit, co-director of the 
Cornell Autonomous Systems 
Lab, will continue her research 
into explaining failures and 
boosting success of high-level 
tasks in autonomous robotics.
Lucks leads research into 
cutting-edge rNA structure 
measurement technology for a 
platform for engineering rNA 

Ishita Mukhopadhyay

Chris Batten Hadas Kress-Gazit Julius Lucks

Jared Strait
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for their pursuit of innovative 
research at the frontiers of 
science and technology and their 
commitment to community 
service as demonstrated through 
scientific leadership, public 
education or community outreach. 
— Anne Ju

Faculty members 
elected fellows 
of the American 
Mathematical Society
For their contributions to the 
field of mathematics, 20 Cornell 
faculty members have been 
elected to the inaugural class 
of fellows of the American 
Mathematical Society (AMS).

The designation recognizes 
members who have “made 
outstanding contributions 
to the creation, exposition, 
advancement, communication 
and utilization of mathematics,” 
according to the AMS.

Elected as fellows were 

professors of mathematics Louis 
Billera, Kenneth Brown, Robert 
Connelly, R. Keith Dennis, Leonard 
Gross, John Guckenheimer, Anil 
Nerode, Laurent Saloff-Coste, 
Richard Shore, John Smillie, Birgit 
Speh, Karen Vogtmann and 
James West. Also elected were 
professor of computer science 
Eva Tardos; associate professor 
of mathematics Tara Holm and 
Justin Moore; professors emeritus 
of mathematics Eugene Dynkin, 
Clifford Earle and Harry Kesten; 
and professor emeritus of 
engineering Juris Hartmanis.

This is the first year the AMS has 
elected fellows; the inaugural class 
of 1,119 fellows represent more 
than 600 institutions. Founded 
in 1888 to further mathematical 
research and scholarship, the 
30,000-member AMS fulfills 
its mission through programs 
and services that promote 
mathematical research and its 
uses, strengthen mathematical 
education and foster awareness 
and appreciation of mathematics 
and its connections to other 
disciplines and everyday life. 
— Susan Kelley

Corson remembered 
as courageous ‘true 
intellectual’
For his commitment to protect 
Cornell’s intellectual and academic 
integrity, to his accomplishments 
as a physicist, researcher and 
administrator, to his deep 
devotion to his family, Dale Corson 
was celebrated Sept. 8.

A service to honor Corson, 

Cornell’s eighth president who 
died March 31 at age 97, took 
place in Sage Chapel. With the 
doors open to steady rain, the 
chapel swelled with warm 
remembrances of Corson and 
music from the Cornell University 
Chorus and Glee Club. President 
David Skorton welcomed those 
in attendance, including Corson’s 
wife of 73 years, Nellie Corson.

Among Corson’s earliest 
contributions to Cornell’s 
scientific distinction, said 
Maury Tigner, the Hans A. Bethe 
Professor of Physics Emeritus, 
was the Cornell synchrotron, 
which Corson helped design after 
coming to campus in 1946 as an 
assistant professor of physics.

Corson’s reputation and legacy 
are closely linked to his years as a 
Cornell administrator. He served as 
president from 1969 to 1977, leading 
the campus through a tumultuous 
period of anti-war demonstrations 
and student protest.

 “In 1969, the Cornell campus 
was in turmoil,” said Robert Plane, 
professor emeritus of chemistry 
and chemical biology and former 
provost. Plane, a faculty trustee 
at the time, said that when 
Cornell needed a new president 
(following the resignation of 
James A. Perkins after the Willard 
Straight Hall takeover), a meeting 
to pick one lasted only 15 minutes 
-- the choice was clear it should 
be Corson, Plane recalled.

“He was about the only person 
who had everyone’s trust,” Plane 
said. One of the principal reasons 
for divisions on campus was the 
questioning of the university’s 
mission, Plane said, but Corson 

always stuck to his principles.
“Every action he took reflected 

his devotion to truth, and 
the strong conviction that a 
university must be a place for 
discovery and preserving truth,” 
Plane said. “He felt it was his 
job to see there was a stable, 
supportive environment for 
scholarship and learning.”

Kenneth McClane, the W.E.B. Du 
Bois Professor of Literature, was 
a Cornell freshman when he first 
met the new president Corson at 
a meeting to negotiate Cornell’s 
abbreviated academic term in the 
wake of the 1970 U.S. bombing of 
Cambodia. Tensions ran high at 
the meeting, but Corson “listened 
more than he talked” and 
encouraged all involved to listen 
to each other. Corson was also a 
“true intellectual,” McClane said, 
responsible for bringing poet A.R. 
Ammons and humanistic scholar 
J. Saunders Redding to campus.

Years later, McClane recalled, 
black students involved in the 
Willard Straight Hall takeover 
honored Corson at reunion. 
“Many of those students had kept 
in contact with him for 40 years,” 
McClane said. “Others might have 
seen these students as merely 
troublemakers … but not Dale.”

Nor was Corson afraid to effect 
change, according to Walter 
LaFeber, the Andrew H. and James 
S. Tisch Distinguished University 
Professor Emeritus of History. As 
dean of the College of Engineering 
in 1959, Corson led an overhaul of 
the college, putting new emphasis 
on graduate research and 
multidisciplinary approaches.
— Anne Ju

Craig Fennie 

Ao Tang

President Emeritus Dale Corson 1914 – 2012
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Ulinski is Cornell’s Hansen Director of 
Instructional Labs for the Sibley School of 
Mechanical and Aerospace Engineering. 
His work centers on the experiential 
component of students’ mechanical 
engineering education. He oversees the 
department’s laboratory courses and, to 
his delight, supervises the department’s 
student project team program.

In addition, Ulinski has recently added 
the role of director of MAE’s Master of 
Engineering program to his job description, 
and will have to drop the student project 
team portion. “I will miss the projects. But I 
see this new opportunity as a challenge and I 
love challenges,” he says.

As Hansen Director, Ulinski helps MAE 
students put the theory they are learning 
in class into practice. Students begin with 
small labs assignments, such as stress 
testing metal to see how it performs, up to 
designing and building new bicycles with 
increased safety in mind. “they start out 
breaking metal and by the time they are 
seniors, this is what they do,” he says on a 
lab tour, pointing to a bike with two front 
tires connected by an axle. “this way, they 
will learn how to design a safer plane or a 
sturdier car, so no one gets hurt.”

He has three staff members, and 10 labs, 
to help him with the hundreds of students 
each term who take part in any of the 14 
lab courses the department offers. Faculty 
design new experiments regularly for 
Ulinski’s team to test out. “About half of 
those work out and then we implement 
them,” he says.

In the basement of Upson Hall, around the 
corner from Ulinski’s office, is the student 
project lab. the huge lab, a former machine 
shop, offers students the space and tools to 
design and build a variety of projects, from 
high performance cars, to solar houses, aircraft, 
and underwater vehicles, outside of class. 

“When we did a focus group in 2004 asking 
students what they wanted,” Ulinski says, 
“they continually said they wanted private 

space for each project. But the 
lab space allows for collegiality 
and collaboration among the 
students, where they can share 
their expertise and their tools 
with their colleagues.”

the lab is jam-packed with 
model planes, motor parts, 
and entire engines. A shiny 
chandelier with no bulbs 
hangs from the high ceiling 
over a doorway. 

Each project has a team of 
25 to 30 students. Currently 
there are 18 such projects, with 
Ulinski available for advice and 
encouragement. “Cornell has 
exceptionally good students,” 
he says. “We are here to provide 
a safe atmosphere to work in.” 

Each team acts as its own 
company, Ulinski says. they have a budget 
and schedule and create a product on a 
deadline. they learn how to lead, how to 
work on a team, and how to deal with 
setbacks. “I offer a lot of encouragement. 
these students, because they are so good, 
often have no experience with the concept 
of failure. My job is to help them work past 
that.”

on the other hand, some students are so 
fired up by the project, all of their free time 
is spent in the lab. “these are some highly 
motivated students getting the maximum 
benefit from their Cornell experience,” he says.

Many of the resulting project products go 
on to win in national competitions. But the 
learning the students receive, regardless of 
trophies and prizes, is immeasurable, Ulinski 
says. “When we are doing our jobs correctly, 
we are letting our students make mistakes 
and learn from them. If you go through life 
not making mistakes, that’s a problem.”

Ulinski came to Cornell in 2001 from 
Boston, where he spent five years as director 
of laboratories at Northeastern University’s 
Mechanical, Industrial, and Manufacturing 

Engineering Department. He also taught a 
core course on engineering measurements 
and error analysis at Northeastern, where 
he had earned his bachelor’s and master’s 
degrees in mechanical engineering. 

Before that, he was a successful auto 
mechanic who owned Cambridge Carworks 
Inc., a progressive auto repair and body shop 
in Cambridge. But he wanted a change. 
“I was tired of being a business owner,” 
he says. “After some career counseling, 
it became clear I should either be a 
mechanical engineer or an FBI agent. the 
FBI thought I was too old.”

Ulinski did some consulting work after 
graduation. When the lab position opened 
up at Northeastern, he jumped on it. Cornell 
and Ithaca beckoned at a time when he was 
thinking about moving away from busy 
Boston to a cozier community. Now, with his 
wife and four daughters, he has become a 
gentleman farmer in nearby Danby, raising 
alpacas, goats, and chickens. 

His future career plans include more of the 
same: “this is my perfect job. Why would I go 
anywhere else?” he says with a laugh. 
— Kathryn Quinn Thomas 

Matt Ulinski loves his job the way a kid loves play dates—
with a passion. “I have the best toys and hundreds of the world’s 
brightest students to share them with. I love my job,” he says.

Matt Ulinski in the student teams lab.

Putting Theories into Practice 
MAe instructional labs Director Matt  
Ulinski brings students beyond learning
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Going with the Flow
By studying a smoke ring, juniors in professor Charles Williamson’s  Fluid 
Mechanics class (MAE 3230, Mechanical and Aerospace Engineering), are 
able to observe boundary layer separation, vorticity dynamics, vortex ring 
propagation through a fluid (air), and vortex instabilities.

Williamson, who has won numerous teaching awards, including the 
Stephen H. Weiss presidential Fellowship, stages about a dozen such 
demonstrations per semester. “Visualizing fluid flows and phenomena 
brings the subject to life, and leaves a lasting impression on the students,” 
he says. “Class is not just about “bookwork”—it is about learning and 
developing a lifelong passion for the subject!”
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Cornell Tech  Update: The new  
campus has welcomed its  
first class, hired an  associate dean, and won  

NYC Planning Commission 
approval. 10
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