
The Cornell NanoScale Science and
Technology Facility (CNF) has been
an integral part of the research of
Michael Shuler, Biomedical
Engineering, and his research group.
The students in Shuler’s group aim
to change the way environmental
contaminants are detected and eval-
uated for toxicity. The group’s cell
culture analog chips simulate conta-
minants’ uptake and breakdown in
the body and provide an estimate of
their effects on human organs. For
accuracy, the chips include analogs
of complex organs, such as the gas-
trointestinal tract and the liver.
Since the start of the project in
1998, generations of students have
fabricated their microfluidic devices,
including membranes, with
nanoscale pores at CNF. The center is
also vital to the group’s success in a
recently established collaboration
with Donald Cropek at the
Construction Engineering Research
Laboratory (CERL) in Champaign,
Illinois. The joint project will realize
Shuler’s vision of measuring cell
vitality on the devices electrochemi-
cally or optically, thereby detecting
toxic effects of drugs or contami-
nants as soon as they occur.
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A two-dimensional imager, the W. M.
Keck Pixel Array Detector, developed
by Cornell High Energy Synchrotron
Source (CHESS) uses an array of pixi-
lated integrated circuits that
captures x-rays, using hundreds of
thousands of miniature x-ray detec-
tors all operating at the same time.
By storing time-lapsed frames of
moving matter in less than 0.5
microseconds, it can be used for
time-resolved experiments where
speed is a critical factor. The ability
to study structural change on the
microsecond timescale allows
Cornell physicists to perform studies
beyond the limits of today’s detec-
tors. This revolutionary instrument
complements the Energy Recovery
Linac (ERL) in progress, providing
tools for advancing the field of high-
energy physics. Sol Gruner, director
of CHESS, received a $2.19 million
grant from the W. M. Keck
Foundation and other funding total-
ing $4.06 million for the creation of
this portable x-ray detector.
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The Abby and Howard P. Milstein
Chemistry Core Facility and Program
in Chemical Biology of Infectious
Disease addresses some of the
world’s most pressing public health
concerns. It develops innovative
treatments to combat antibiotic-
resistant tuberculosis (TB) and other
global health threats. In 2007 the
Weill Cornell Medical College received
two grants totaling $2.4 million from
the Bill and Melinda Gates Foundation
to help fight tuberculosis. As princi-
pal investigator of one of the Gates
Foundation grants, Carl F. Nathan,
Microbiology and Immunology,
director of the Milstein program,
and his colleagues work to shape a
basic understanding of innate
immunity and host-pathogen inter-
actions. Nathan’s work builds upon
his advances in identifying and
understanding the macrophage-
activating factor interferon-g, the
respiratory burst in macrophage
biology, and inducible nitric oxide
synthase (iNOS). The success of
Nathan’s team in the laboratory has
suggested that a new chemical can
lead to the prevention of active
tuberculosis in people with a latent
form of the bacterium. Nathan’s work
aims to increase the efficiency of
antibiotic-resistant TB treatment. 

The Cornell Center for Materials
Research (CCMR) supports a wide
range of advanced materials
research that explores amazing
materials. One example is graphene
membranes. These membranes are
basic components of many physical,
chemical, and biological systems.
They divide space into two regions,
each capable of possessing different
physical or chemical properties. The
stretched surface of a balloon is a
simple example, where the pressure
difference across the balloon is bal-
anced by the surface tension in the
membrane. CCMR researchers work-
ing with Paul McEuen, Physics;
Jeevak Parpia, Physics; and Harold
Craighead, Applied Engineering
Physics, have shown that graphene
membranes only one atom thick act
like nanoballoons. In spite of their
thinness, they are impermeable to
gases and can support pressure dif-
ferences larger than one
atmosphere. Such pressure differ-
ences cause the membranes to bend
like the surface of a balloon. These
ultrathin membranes offer great
promise for types of microscopy
that can peer through the membrane
into the trapped region.
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The Center for Nanoscale Systems
(CNS) develops revolutionary solu-
tions to engineering challenges by
innovating effective nanoscale sys-
tems. Recent advances include the
development of novel microelectro-
mechanical switches and memory
space on silicon that use polymer
cantilevers. Researchers have also
demonstrated all-optical regenera-
tion on a silicon photonics chip, which
can be applied to restore degraded
signals in optical communication sys-
tems. Additionally, a newly developed
technique has enabled the first
quantitative measurements of spin
torque in magnetic memory devices,
which signal greater opportunities
in developing magnetic technologies.
Major advances have also been made
in nanocharacterization techniques,
including the application of a new
electron microscope to produce
atomic resolution pictures containing
chemically specific details of a com-
plex material. This instrument is
highly valuable to nanoscale materi-
als analysis and development of new
materials and devices. 

CNS has an aggressive agenda for
the CNS Institute for Physics
Teachers, a large-scale outreach
program that provides training for
high school teachers. 

Cornell’s Society for the Humanities
(SHC) is an international residential
research center with an interdisci-
plinary focus that promotes
cross-departmental research
across the humanities. Each year,
the society brings together scholars
from Cornell and around the world
to conduct theoretical inquiry into
specific areas related to a common
theme. The annual themes reflect
innovative and emergent thought
and are cross-historical while
remaining acutely relevant to con-
temporary issues. The focal theme
for 2009–10 is “Networks/Mobilities,”
intended to further an understanding
of historical and contemporary
flows of peoples, materials, images,
and ideas across physical and vir-
tual boundaries. The role of digital
culture in relation to migrations,
networking, and global cosmopoli-
tanisms will also be examined.
Individual projects are connected
through weekly presentation and
discussion led by a senior scholar
in residence. Senior scholars in
residence are Keller Easterling,
Architecture, Yale University; and
Brian Massumi, Communications,
University of Montreal. 

NBTC 

Judgment, Decision Making, and
Social Behavior is the 2009–12
theme project of the Institute for
the Social Sciences (ISS) beginning
this fall. Cornell is uniquely posi-
tioned to bring together the fields
of behavioral decision research
(populated mostly by psycholo-
gists), behavioral economics
(primarily pursued by economists),
and other social sciences to address
similar and important questions
studied independently by each field.
“The goal of this theme project is
to put Cornell on the cutting edge
of dialogue and collaboration
between scholars in these two dis-
ciplines and throughout the social
sciences where research is conducted
on decision making processes,” says
Ken Roberts, director of ISS.

Cornell’s psychologists and econo-
mists already engage each other
actively, but behaviorists are 
dispersed throughout campus. 
This project aims to transcend the
physical barriers to interaction.
The 2009–12 faculty fellows are
Ted O’Donoghue, Daniel Benjamin,
Peter Enns, Robert Frank, Valerie
Hans, Ori Heffetz, Benjamin Ho,
Emily Owens, Jeffrey Rachlinski,
Valerie Reyna, and Vivian Zayas.
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As advances in nanobiotechnology
research successfully address
important questions in biology,
biomedicine, and biotechnology,
the Nanobiotechnology Center
(NBTC) continues to add significant
numbers of new faculty members,
particularly in life sciences.
Incoming faculty further NBTC’s
goal of expanding the center’s 
success in bringing together life
scientists, physical scientists, and
engineers to advance biomedical
science and improve imaging, 
diagnostics, therapeutics, and drug
discovery. NBTC researchers are
committed to continuing these
advances and to developing ever
stronger partnerships with col-
leagues at Weill Cornell Medical
College.

NBTC’s annual Nanobiotechnology
Symposium showcases nanobiotech-
nology research at Cornell and
partner institutions. It is an excel-
lent time for learning about recent
advances in the field, discussing
related topics in depth at a poster
session, and exploring opportunities
for future collaborations.
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