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TissueGnostics is
a high-throughput,
automated, slide imaging
system. It is capable of
capturing large format,
high resolution, stitched
images from up to eight
slides at a time.

Constadina Arvanitis, PhD
Research Assistant Professor of Pathology
Manager of the Nikon Imaging Center
The Center for Advanced Microscopy (CAM) at Northwestern offers stateof-the art instrumentation and services for the study of biological processes
at the whole animal, tissue, cellular, and subcellular levels. CAM is one of three
Nikon Imaging Centers in the United States, providing access and excellent support
from Nikon to develop innovative solutions for cutting-edge imaging needs of users.
Started in 2002, CAM has grown from a departmental core with three instruments
to a University-wide imaging center with more than 15 instruments used by 180 labs.
Photo by Veronica Hinojosa
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$340,000
The cost to purchase a second Nikon A1R
confocal microscope, the most popular
instrument at CAM. The purchase was
made with support from the Robert H.
Lurie Comprehensive Cancer Center
and the Feinberg School of Medicine.

A 3D depiction of microtubules, a major
component of cell structure, as seen using
the Nikon STochastic Optical Reconstruction
Microscopy (STORM) system at Northwestern’s
Center for Advanced Microscopy and Nikon
Imaging Center. STORM is a “super-resolution”
technique that provides the highest level
of resolution currently achievable with
a fluorescence microscope.
Photo by Michael Kerber, Nikon Instruments

Constadina Arvanitis recently co-authored a scientific paper published in Biotechniques that outlined
“a simple, low-cost staining method for rapid-throughput analysis of tumor spheroids.” The principal
investigator of the project was Leonidas Platanias , the Jesse, Sara, Andrew, Abigail, Benjamin and
Elizabeth Lurie Professor of Oncology and director of the Robert H. Lurie Comprehensive Cancer Center.
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On the cover: Chad Mirkin and Teri Odom, both chemistry, are
among Northwestern’s thought leaders in cross-disciplinary
research. Mirkin is director of the University’s International Institute
for Nanotechnology (IIN); Odom is its associate director. Since 2000,
IIN’s collaborative discovery has harnessed the talents of thousands
of chemists, engineers, biologists, physicians, and business experts to
reveal new insights and solve complex challenges. Learn more on page 12.
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EDITOR'S NOTE: Visualizing the Unseen
Lewis Carroll’s
Cheshire Cat —
fading unpredictably
to a mischievous,
disembodied grin —
reminds us that
observation is a tricky,
sometimes precarious
business perched
between the apparent
and the obscure.
So, too, does Schrödinger’s
famous cat, a thought experiment that illustrates one
of quantum theory’s many quirks: the “superposition”
principle. The Nobel Prize-winning physicist revealed
the challenges of measurement and how observation
itself could influence an outcome at the subatomic level.
In truth, unseen forces surround us. From the wind in
the trees to the elementary particles that give shape
to our bodies and world, what we don’t immediately
see is every bit as vital as what we directly observe.
At Northwestern, researchers are working collaboratively
across disciplines to probe a vast array of phenomena
using tools of unprecedented sophistication and
sensitivity. Whether exploring the nanoscale (one
billionth of a meter) to create novel materials or
engineering solutions, or else hunting for gravitational
waves originating 1.3 billion light years away in the heart of supermassive black holes,
these scientists are elucidating the mysterious and enabling us to ask entirely
new questions, while answering others. Similarly, our scholars in the humanities
and social sciences shed light on media and policy dynamics that often go unseen,
but which have enormous consequences.
In much of this work, next-generation computational science tools are helping sift
through mountains of data — revealing the “signal” among the “noise” — to produce
meaningful information that translates into fresh insights. That knowledge has broad
significance for many different fields, including healthcare, education, and business.
In this edition of Northwestern Research Magazine, we share some of the ways that
our faculty experts are extending our understanding of what once was considered
terra incognita.
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VIEWMASTER
IMAGES
NRM 1
These DNA-functionalized
gold nanoparticles
assembled into a
2-dimensional superlattice
are being used as probes
in high sensitivity
diagnostic systems.
NRM 2
The branched structure
of these gold nanostars
enable many potential
uses, including as
light-responsive
drug carriers.
NRM 3
These gold bipyramidshaped nanoparticles
are made by using a
small amount of silver
to direct particle growth.
The sharp corners may
be useful to enhance
the detection of trace
amounts of biomarkers
or contaminants.
NRM 4
A combination of direct
nanopatterning and
spontaneous nanowrinkling produces
the pseudo-random
structure shown here.
NRM 5
A novel chemical treatment
was used to precisely
manipulate the surface
of polymer films –
a technique that has
the potential to increase
efficiency of photovoltaic
devices.
NRM 13
This nanofiber gel with
encapsulated cells from
a human heart, could one
day be used to regenerate
new muscle tissue at the
point of injury.
NRM 14
Marine organisms have
natural bio-adhesives
that are providing
researchers with models
for the design of new
synthetic medical adhesives,
like this silica sphere.

RESEARCH NEWS
The fruit fly’s eye is an intricate pattern
of many different specialized cells,
and scientists use it as a workhorse
to examine what goes wrong in human
cancer. A new study of this insect’s eye,
co-led by Richard W. Carthew, molecular
biosciences, and Luís A.N. Amaral,
chemical and biological engineering,
has produced insights into how developing
cells normally switch to a restricted,
or specialized, state and how that
process might malfunction in cancer.

NEW CANCER
PREDICTOR
When biological or epigenetic age exceeds chronological
age, a person’s risk for contracting and dying of cancer

$1 MILLION
Amount Northwestern invested to advance more
than 400 undergraduate research projects in 2015

increases, reports a new Northwestern Medicine study.
A person’s epigenetic age is calculated based on an
algorithm measuring 71 blood DNA methylation markers
that could be modified by a person’s environment, including
environmental chemicals, obesity, exercise, and diet.
For each one-year increase in the discrepancy between
chronological and epigenetic ages, there was a 6 percent
increased risk of getting cancer within three years
and a 17 percent increased risk of cancer death
within five years.
"This could become a new early warning sign of cancer,"
says lead author Lifang Hou, preventive medicine.
"The discrepancy between the two ages appears
to be a promising tool that could be used to develop
an early detection blood test for cancer."

EMPATHY’S
HIDDEN COST?
Parental empathy is associated with many beneficial
psychosocial outcomes for children. Less is known,
though, about the effects of being empathic parents.
“It’s unfair to say
that parents will be
irrevocably physiologically
damaged by being
empathic,” says Erika

Manczak, a doctoral
student in clinical
psychology and lead
author of the study “Does

Erika Manczak

Hou has been named a member of a Blue Ribbon

Empathy Have a Cost? Diverging Psychological and

Panel of scientific experts that will inform the goals

Physiological Effects Within Families.” “Rather,

of President Obama's National Cancer Moonshot

our research suggests that these parents have

Initiative to accelerate cancer research.

elevations in risk markers that, if sustained over
time, may play a role in important health processes.”
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NEANDERTAL GENES
CONTRIBUTE TO
MODERN DISEASE
About 50,000 years ago,

When working through short, non-political verbal

the ancestors of modern

problems in an experiment, liberals were more likely

humans migrated

than conservatives to find solutions via a sudden

from Africa to Europe

insight. In contrast, both groups achieved roughly

and Asia, where they

an equal number of solutions through gradual,

encountered Neandertals.

analytical processing.

This ancient human
subspecies went extinct
some 10,000 years later,
Image courtesy of Erich Ferdinand

CONSERVATIVES AND
LIBERALS DO THINK
DIFFERENTLY

yet people today harbor

Carola Salvi, a postdoctoral fellow in cognitive
psychology, and colleagues reported the findings
in their paper “The Politics of Insight.”

a small fraction of Neandertal DNA as a result of

Unlike instinctive or “gut reactions,” insight problem-

interbreeding. Now, a new study published in Science

solving occurs after sustained focus on a dilemma,

shows how that DNA has affected our risk for disease.

a process that unexpectedly yields an “Aha!” moment.

An investigative team, including Rex Chisholm, vice
dean of Scientific Affairs and Graduate Education at
the Feinberg School of Medicine, assessed the functional
effects of this inherited DNA on health-related traits in

Suddenly, the challenge appears in a new light, often
surprising the solvers who are typically unaware
of how their thought processes adapted to spur
the breakthrough.

modern-day adults of European ancestry. By analyzing

“This view is consistent with similar results from

the electronic health records of patients with whole-

other labs across behavioral, neuroscientific, and genetic

genome sequence data, the team discovered that

studies, which converge in showing that conservatives

Neandertal genes contribute to a risk for depression,

have more structured and persistent cognitive styles,”

skin lesions linked to sun exposure, and several other traits.

says Salvi, lead author of the study.

CAMERAS IN THE
CLASSOOM
Miriam Sherin, learning sciences, has launched
a study to examine how teacher-captured video
can foster professional development. She will also
explore the kinds of support or guidance that helps
teachers select valuable video clips.
The project promises additional benefits: A video
camera can elevate a teacher’s overall awareness
of what’s happening in the classroom. “We are really

150 MILLION

trying to see if we can leverage digital technology

The magnification possibilities of a next-generation

to help a teacher’s in-the-moment attention,” says

aberration-corrected scanning transmission electron

Sherin. “When teachers pay close attention to student

microscope being purchased by the Northwestern

thinking, the students’ learning opportunity increases.”

University Atomic and Nanoscale Characterization
Experimental Center this year.
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NORTHWESTERN
UNIVERSITY QATAR
STUDY EXPLORES TEEN
HEALTH INFORMATION
Do young people pay attention to their health —
or to public health campaigns? The questions
are central to a communication study conducted
by Northwestern University in Qatar (NU-Q)
in collaboration with
researchers in Qatar
and the United States.
The study recently
received a $300,000

NEW MATERIAL
IMAGINES THE
‘IMPOSSIBLE’

grant from the Qatar
National Research Fund
to examine how Qataris
aged 13 to 18 acquire
and evaluate health
information. The study

A team of engineers and physicists, including James

probes what is known

Rondinelli, materials science and engineering,

about young people’s

has created an entirely novel material in which

health concerns and

completely contradictory properties can coexist.

conditions and how

The compound is a “polar metal” that should not
be possible because metals conduct electricity
as electrons flow freely throughout them. Polar

Klaus Schoenbach

they use technology
to acquire and share

Ellen Wartella

such information.

materials, by contrast, frequently impede the free

The study is led by Klaus Schoenbach, associate

flow of electrons and work as electrical insulators.

dean for research at NU-Q, and Ellen Wartella,

The scientific oxymoron was created using a new

the Sheikh Hamad bin Khalifa Al-Thani Professor

synthesis approach supported by detailed theory

of Communication and director of Northwestern's

and computational modeling.

Center on Media and Human Development.

“Neuroticism was an especially strong predictor
of the pernicious state of developing anxiety
and depressive disorders. It’s been my professional
dream to be able to prevent … anxiety disorders
and depression in people who would have otherwise
experienced them.” — Richard Zinbarg, psychology, discussing his novel work
Research | Spring + Summer 2016
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LANGUAGE IMPAIRMENT
AND MOVEMENT IN
PARKINSON’S
Angela Roberts, communication sciences and
disorders, and colleagues recently found that
Parkinson’s patients demonstrated significant
difficulty accessing word meaning linked to the
conceptualization of movement. This finding is
intriguing, given that Parkinson’s is a disease that
affects motor movement. People afflicted with
the disease who had greater upper-limb motor
impairments were much slower in retrieving verbs
denoting actions performed with the arms and hands,
versus verbs denoting actions performed with the
legs and feet. The opposite effect was found for
Parkinson’s participants with greater lower-limb
motor impairment. These findings suggest that
difficulties accessing movement information may
affect language-processing speed in Parkinson’s.

HIV STILL GROWS, EVEN
WHEN UNDETECTABLE
A team of international
scientists led by
Northwestern discovered
that HIV replicates in
lymphoid tissue, even
when the virus is

Steven Wolinsky

Fulbright US Student Program winners among
research institutions, according to the Chronicle
of Higher Education.
Northwestern has ranked among the top 10 research

blood of patients on

schools producing Fulbright grant winners for 11

antiretroviral drugs.

consecutive years.

new perspective on how HIV persists in the body
despite potent therapies.
“We now have a path to a cure,” says Steven Wolinsky,
chief of infectious diseases in the Department of Medicine.
“The challenge is to deliver drugs at clinically effective

10 Northwestern | Research

Northwestern ranked third in the nation in 2015-16

undetectable in the

The findings, published in Nature, provide a valuable

concentrations.”

NORTHWESTERN
AMONG FULBRIGHT
ELITE

17

Northwestern is ranked No. 17 globally
for high-impact research dissemination,
according to the new Nature Index. In
2015, University faculty published 615
articles in high-quality research journals.

RESEARCH NEWS

CHANGES IN MIDDLE
EAST MEDIA

HATEFUL RHETORIC
AFFECTS THE FUTURE

A new report by Northwestern University in Qatar,

As anti-Muslim rhetoric increases, Secretary of State

in partnership with the Doha Film Institute, points

John Kerry cautions that it could validate extremists’

to shifts in regional media offerings of the Middle

perceptions that Americans are waging a war on Islam.

East. Previously, the region’s media landscape often
was associated with limited offerings and stagnation.
This research shows that media channels and content
have expanded to draw from a wider, more diverse range
of sources. These include local and international players
not usually associated with this industry in the Middle East.

New research from the Kellogg School of Management
lends credence to this fear.
The scholarship shows that feeling dehumanized by
another group can lead to a pattern of dehumanization
and mutual aggression. This means that if Americans
think that Muslims see them as "savages," Americans
will be more likely to reciprocate, perceiving Muslims
to be savages. And both groups will be more likely to

TURNING BIG DATA
INTO DOLLARS
Computational advances have transformed the business
landscape, opening new paths to profitability — ones
focused on leveraging information. While the ability to

support aggressive acts — like drone strikes or torture
— against the other.
Says Kellogg’s Nour Kteily, study co-author:
“It can create this vicious cycle where people are
confirming the other side’s expectations of how
others view them.”

collect customer data has increased, unlocking its commercial
utility requires strategic analysis and application.
In his acclaimed new book, From Big Data to Big Profits:
Success with Data and Analytics, Russell Walker, managerial
economics, examines how companies can derive value
from data and proposes a new model for assessing
technological readiness within the digital economy.
“For many firms, especially digitally-focused firms, data
is the largest asset,” says Walker. “This book examines
strategies to monetize that data and shows how to benefit
from digital business models.”
Winner of the prestigious 2016
Silver Axiom Business Book Award
in Business Technology and named
among Onalytica’s Top 100 Most
Influential Individuals in the
Big Data Landscape for 2016,
Walker is a proven leader

“We challenge
students to immerse
themselves in
a singular question
that stirs their
passions — and
then to dig deeper
for answers.”
— Peter Civetta, director of the
Office for Undergraduate Research

in data analytics development.
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VISUALIZING THE
From revealing life’s building blocks to solving
the mystery of cosmic forces, Northwestern
research is transforming multiple disciplines
It would take about 140,000 nanometers to eclipse the
thickness of a single magazine page. Make no mistake,
though, these tiny objects help support huge advances
across a range of sciences.
“Whether studying nanoscience, business, or galaxies, researchers have to calibrate their
approach to scale. Big and small can have very different meanings depending on who you
are talking to,” says Chad Mirkin, founding director of Northwestern’s International
Institute for Nanotechnology (IIN). “Much of our work focuses on biomedical challenges
and the reason that is so interesting and important is that biology’s scale is the nanoscale.”
For instance, a red blood cell is about 5,000 nanometers (nm) in diameter; the flu virus
about 100nm; and duplex DNA just 2nm. “The great thing about modern biology is that

12 Northwestern | Research

Chad Mirkin

Teri Odom

Photos by Eileen Molony

13

“We’ve learned through a
combination of novel imaging
techniques and new biological
discovery that, in cancer,
chromatin is the mastermind
and genes are the tools.”
— Vadim Backman, biomedical engineering

many pathways that control how we function and get sick

Backman collaborated with Allen Taflove, electrical

are now understood,” says Mirkin, the George B. Rathmann

engineering and computer science, to verify that his

Professor of Chemistry.

technique was measuring what he expected: minute
changes in chromatin, the macromolecule within

Diagnosing Cancers
Vadim Backman, the Walter Dill Scott Professor of
Biomedical Engineering and an IIN member, is exploiting
that fact using the power of light to examine cells from easily
accessible areas of the body. His pioneering bio-optic
technology could make diagnosing stage 1 lung cancer as
simple as collecting a swab of cheek cells and sending it to

a cell’s nucleus that controls gene expression.
“One of the questions my lab asks is how the nanoscale
structure of a biological object modulates molecular
or physiological processes in the system,” says Backman.
“We’ve learned through a combination of novel imaging
techniques and new biological discovery that, in cancer,
chromatin is the mastermind and genes are the tools.”

a lab for analysis. The early detection test may be available
in 2017 and could transform cancer treatment and outcomes.

Taflove is world-renowned for developing theoretical
approaches that have helped solve some of the world’s

“To advance to this point in our research, we first had to
be able to see the previously unseen,” says Backman. “The
way we addressed this issue was not simply by increasing
the power of optical microscopy; we developed an entirely

most complex scientific and engineering problems.
His finite-difference time-domain method is a numerical
analysis used for modeling the interaction of electromagnetic
fields with objects.

new methodology.”
“Without Al’s research, we would not have been able to
The method is based on an optical technique called partial
wave spectroscopic (PWS) microscopy. PWS allows the
identification of cell features as small as 20 nm, revealing
cell differences that would not be detected by standard
microscopy techniques.
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verify we were seeing what we thought we were seeing,”
says Backman. “We have since begun to develop assays
for seven different types of cancer screening, and are
likely to see our noninvasive lung cancer and colon
cancer tests in use in the next two years.”

Lung cancer screening via cotton swab is possible because as precancerous changes occur
in the lung, they also do so in upper respiratory system cells, like inside the mouth. Backman
believes the screening could produce a revolution in diagnosing and treating lung cancer
similar to the advent of the Pap smear, which went into wide use 60 years ago. Following
its implementation, cervical cancer deaths fell 90 percent.
The lab’s identification of nanoscale changes in chromatin lie at the heart of potential progress.

‘Life-saving Therapeutics’
“I’m convinced that nanoscience is where the big solutions will be found,” says Mirkin.
“We’re poised to create new ways of making materials that can effectively carry therapeutic
payloads to specific sites in the body. It means we’ll be able to enter these pathways and
begin to manipulate them to either manage or cure disease.”
A researcher whose work integrates chemistry, materials science, molecular biology,
and biomedicine, Mirkin’s 1996 discovery of spherical nucleic acids (SNAs) provided
a major nanoscience breakthrough.
“The ultimate goal is to take advantage of these materials that don’t occur in nature but
that can be made in the lab at the right length scale and with the right set of properties.
That would allow a researcher to take all of the information that biologists have collected
over the past 30 years and begin to create approaches to developing life-saving
therapeutics,” he says.
SNAs are comprised of round nanoparticles densely covered with DNA or nucleic acids —
the genetic code of living organisms. The 3D structures have chemical and physical
properties that are radically different from DNA configured in other shapes,
which allow them to cross the blood-brain barrier, penetrate cells,
or circumvent or selectively stimulate the human immune system.
These are important characteristics because when a person
is infected with a virus or bacteria, their immune system
is trained to eradicate the problem.
“SNAs are some of the most potent immunotherapy

NRM 1

agents out there. Because the nucleic signatures that
diseases trigger are well known, we can reconstitute
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many of the horrible side effects of
chemotherapy,” says Mirkin.

has successfully eliminated lymphoma
in a rodent model and is working with
physicians at Northwestern Memorial
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a biotechnology firm he founded in 2011,
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for glioblastoma, a deadly brain cancer.
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An ongoing clinical trial in Europe to treat psoriasis could

approaches, these new materials can be used for

substantiate the SNA-based platform and provide care

different applications.”

options for most genetic based skin diseases.
For example, the ability to produce light sources at the
“The drugs are attached to SNAs to knock down a gene

nanoscale will enable faster computing speeds, further

and revert cells to a healthy state,” says Mirkin. “Once

miniaturization of chip-based electronics, increase

the platform is proven, the same architecture could be

resolution for photolithography, and enhance sensitivity

used with a different sequence to treat a different disease.”

to detect single pathogens and molecules.

By taking a gold-plated approach to nanoscience, another
Northwestern expert is looking to solve one of medicine’s

Nano Epicenter
With IIN, the newly created Convergence Science and

biggest challenges.

Medicine Institute, and other nano-focused centers, institutes,

Teri Odom, the Charles E. and Emma H. Morrison Professor

and labs, Northwestern is poised to continue its standing

of Chemistry and IIN associate director, is using drug-loaded

as a giant in the nanoscience field.

gold nanostars to destroy cancer cells. Using human cell
lines, Odom has shown how the nanostar constructs can
bind to a target protein on the cancer cell’s surface and
then move toward the cell’s nucleus. When just outside
the nucleus wall, the nanostars can drop off their
therapeutic hitchhikers when triggered by light.

Since Mirkin’s SNA discovery, more than 1,800 commercial
products have arisen from the technology. The world’s
top-cited researcher in nanomedicine and one of the mostcited chemists, Mirkin has founded numerous companies.
Exicure has raised more than $42 million — including
a large investment by philanthropist Bill Gates.

“These nanostar particles have tips that are several
nanometers in diameter but with overall particle sizes
tens of nanometers. The different length scales allow
the tips to target proteins of similar sizes,” says Odom,
executive editor of ACS Photonics and a member of
the Robert H. Lurie Comprehensive Cancer Center of
Northwestern. “Their unique shape facilitates superior
cellular uptake, imaging, and delivery of drugs.”

In 2015, Mirkin’s lab developed Sticky-flares, the first
real-time method to track and observe the dynamics of
RNA inside living cells. RNA is a fundamental ingredient
in all known forms of life and RNA misregulation plays
a critical role in the development of many disorders,
like cancer. Sticky-flares may help scientists track
rare cells by both the amount and location of RNA
within them. No other technique provides such capabilities.

From Medicine to Materials
Odom is an expert in designing
structured nanoscale materials
that exhibit extraordinary size

SmartFlares use a similar technology to measure the genetic
content of live cells, allowing researchers to take a sample
of cells, identify if a disease is present based on its DNA
signature, and then create unique treatment options.

and shape-dependent optical
properties. She has pioneered
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novel nanoscale lasers.
“Our ability to manipulate
materials into multi-scale
NRM 11

neurons in
nanofiber gel

structures — starting at
the nanoscale — is key,”
she says. “Because we can
do this through different
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“This is going to blow open the field of personalized medicine,”
says Mirkin. “By looking at the genetic roots of disease,
we can not only attack disease in a unique way, but treat
people on a patient-by-patient basis.”
DNA is usually thought of as the genetic blueprint of life,
but Mirkin and others have used it to modify nanoparticles
so that they can act as programmable atom equivalents.
“This creates a fundamentally new way to think about
building matter,” says Mirkin. “Instead of taking what
nature gives us, researchers can break the process down
into elemental building blocks and then reassemble an

object using DNA so that the elements have the desired

The Outer Limits

properties for a given application.”

Vicky Kalogera, the Erastus O. Haven Professor of

In essence, researchers are creating a new table of
elements with a near-infinite number of entries.
“Properties and performance of materials are dictated
by complex atomic and nanoscale features and their
hierarchical arrangement in 3D (or space),” says Vinayak

Dravid, the Abraham Harris Professor of materials science

physics and astronomy and director of Northwestern’s
Center for Interdisciplinary Exploration and Research in
Astrophysics, is one of the Northwestern experts boldly
leading discovery at the edges of the cosmos
Nearly everything known about the universe has been
discovered with light of some kind, such as x-rays,
infrared radiation,

and engineering and

and radio waves. So when

director of NUANCE. “The

a global research team

world is made up of atoms

that included Kalogera

and molecules, and we’re

discovered gravitational

learning what happens

waves — actual ripples

when you arrange them

in the fabric of spacetime

in new ways.”

— last September, the

For instance, you could

breakthrough ushered

mix a bunch of carbon

in a new era for physics

atoms together randomly

and astronomy. (Read

and get dirt, or you might

more on page 24.)

combine them differently

“Gravitational waves carry

in a special 3D symmetry

completely new information

arrangement to get

about black holes and other

a diamond.

cosmic objects, and they

Dravid’s lab explores just

will unlock a new part

how atoms and molecules

of the universe,” says

come together and behave

Kalogera. “We want to

when exposed to stimuli.

use the gravitational-

The NUANCE Center

wave observations to

provides state-of-the-

learn about our universe

art and core analytical

Vicky Kalogera, physics and astronomy; director of CIERA

characterization
instrumentation and is one of six shared facilities
at Northwestern that in-part comprise the Soft
and Hybrid Nanotechnology Experimental (SHyNE)
Resource, a National Science Foundation venture
that provides academic, small business, and
industry researchers access to cutting-edge
nanotechnology facilities and expertise.
“Our lab creates new tools and refines techniques across a
range of fields, meaning we have an opportunity to contribute
as much to the future of energy as medicine,” says Dravid.
“Just as astronomers take us further into outer space, NUANCE
brings us ever deeper into the subatomic ‘inner’ world.”

for centuries to come.”

Researchers in the LIGO Scientific Collaboration concluded
that the detected gravitational waves were produced
during the final fraction of a second of the merger of
two black holes, which produced a single, more massive
spinning black hole, a cosmic event that occurred
1.3 billion years ago.
“That’s the beauty of basic science; humans have an innate,
almost inexplicable curiosity about figuring out how nature
works,” says Kalogera, one of the senior astrophysicists on
the LIGO team. “What we see in technology today is rooted
in the basic science discoveries of the past.”
— Roger Anderson
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LIFE OF THE MIND
Northwestern has a large, engaged community of scholars

reactions are unacceptable. Instead, they seek reasons

who think about thought. They explore metaphysics and

to prove our faculties are reliable. Still others discern

epistemology, branches of philosophy that examine the

the threat of skepticism in that approach. For any defense

nature of being, time, identity, and knowledge and how

offered to trust our faculties, we would need to be confident

it’s acquired. Northwestern Research Magazine spoke

that the reasons are good ones, in which case we still have

with Sanford Goldberg, chair of the Department of

a problem on our hands — and one that has no obvious end.

Philosophy, about reliabilism, self-knowledge, and skepticism.

The skeptics among us have surveyed the prospects for an
affirmative defense of self-trust and have concluded that

Your epistemological scholarship delves into the unseen:

none exists.

the conceptual world. How do you bring this research
to light?

How do humans, then, earn others’ trust and help
them see “our” side of the story?

Most of my work concerns things philosophers have long
thought about: the nature of knowledge, the character

The more important question is how we can appreciate

of mental states, the relationship between language and

the other’s side of an argument. This strikes me as one

thought, the determination of the meaning of words, the

of university education’s fundamental jobs: to deepen

acts we perform in speaking. Some of these can be called

our appreciation for various perspectives. I don't mean

“things unseen,” if you like. I try to determine how these

that it is our job to turn everyone into cultural relativists.

things relate to other things, some of which we can see or

But as educators we must help students understand that

perceive in some way. Then I reason backwards to find how

others have their reasons, and that these reasons can

the “things unseen” really are — or how they might be. This

be compelling once one gains appropriate perspective.

research is fun for people who don't mind uncertainty and

How is this done? By having ample appreciation for other

indeterminacy. I find it exhilarating to think of alternative

societies, cultures, historical periods; by reflecting on

possibilities I hadn't previously considered; doing so makes

these differences and appreciating the sheer contingency

me appreciate how uncritically I, or others, have made

of much that we take for granted; and by learning how

assumptions about knowledge, the mind, or language.

to respond to uncertainty, ambiguity, and indeterminacy
as we think hard about these things. Students who do

We can “see” if someone is reliable or trustworthy
based on actions, but can we trust what we are seeing?
There is nothing like the threat of skepticism to focus
one’s mind. This is an ancient question in the theory
of knowledge. The difficulty seems to be that there is
no way to certify the reliability of our perceptual faculties
(or our memory) without relying on those very faculties
(or memory). Philosophers have reacted differently to this
difficulty. Some think that the threatened circularity of
relying on one’s faculty to certify that faculty’s reliability
is not so terrible. Some repudiate the initial call for
certification; they suggest that it is simply a fact that

this well will also be good at getting others to see their
viewpoints, although that is a byproduct of what we
are aiming at in a college education.
Goldberg is also among a group of interdisciplinary
researchers taking part in Northwestern’s Trust
Project, which aims to strengthen research, practice,
and understanding of trust in business and society.
He believes that in addition to epistemology, philosophers
can approach trust in terms of its own nature, rationality,
and ethics. He also explores whether we have an ethical
obligation to trust certain people, like a spouse or child.
Read more on page 28.

our perceptual faculties are reliable, and this fact justifies
our trusting them. Others think that both of the foregoing

— Roger Anderson
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INSIDE
THE NUMBERS
From Broadway to biomedicine and the DC Beltway,
Big Data is helping Northwestern experts unlock the
secrets of creativity and connection. The findings
could change everything
With America’s presidential election season in full swing,

tactic in employee-employer negotiations and found it

voters nationwide are making choices among exuberant

proved beneficial. To parse the effectiveness of the technique

candidates. Their decisions are informed by debates that

in 36 years of presidential speech data, he needed both

can make or break a voter’s trust. Determined to pinpoint

data scientists and social scientists on his team.

the qualities that make a candidate’s rhetoric effective and
instill confidence in voters — think John F. Kennedy’s
telegenic charisma or Abraham Lincoln’s reputation for
honesty — data scientists and linguists at Northwestern
analyzed presidential speeches from 1976 to 2012 to find
patterns that translated into spikes at the polls. They

“Computational scientists are especially adept at finding
interesting relationships in data, but they also care about
making predictions that have external validity — that go
beyond the data set in front of them,” Uzzi says. “That’s
where social scientists come in.”

discovered that a little-known linguistic technique could
strengthen a candidate’s credibility time after time.

A Formula for Creativity
An emerging cross-disciplinary field, computational social

Called linguistic style matching, the technique involves
mimicking an opponent’s speech patterns — specifically
words with no intrinsic meaning of their own, such as
first- or third-person pronouns and prepositions. For
example, candidates who begin a rebuttal with the word
“we” instead of “I,” after their opponent has just used
“we” to make a point, will seem more credible than
those who choose a different construction.
The study’s lead investigator, Brian Uzzi, leadership
and organizational change, had examined this linguistic

science aims to gain insights about human behavior using
data science. It encourages fascinating research collaborations,
including some that use advanced software to allow scientists
to see real-time correlations between tiny movements in
facial muscles and human emotions. The applications can
be life-altering: Scientists can now sift through millions of
electronic health records to characterize various types of a
disease and customize treatments to increase the likelihood
of a patient’s recovery. Collaborators range from the
Department of Physics and Astronomy (see page 24)
to management and medicine.
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For example, Uzzi worked with Luis Amaral, a computational

“We used to think of novelty and conventionality as existing

scientist in chemical and biological engineering, to determine

on the same spectrum — as you moved away from one,

what factors spur creativity in individuals and teams.

you moved toward the other,” Uzzi says. “What we found

To understand the effectiveness of complex teams,

is that innovation is 90 percent conventional knowledge

they analyzed two types of projects — scientific

and 10 percent novelty.”

research and Broadway musicals — that require

Using familiar ideas as a foundation for new expressions

robust teams with members of varying expertise.

tends to have a greater impact on audiences. Uzzi uses

The researchers analyzed the size of the teams, the ratio

Darwin’s famous On the Origin of Species, which introduced

of senior members to newcomers, and the tendency of

readers to his theory of evolution, as an example.

senior members to repeat collaborations, gathering

“Darwin spends the first 700 pages citing conventional

data from more than 30 scientific journals and 107 years

knowledge about animal breeding, an idea that was very

of Broadway shows. In both disciplines, Uzzi and Amaral

familiar to his readership. It’s only in the last 70 pages

found that teams with a higher number of senior members,

that he introduces his novel idea,” Uzzi says.

with seniority closely linked to expertise, produced
more successful outcomes. But if those senior members

To develop their formula, the research team looked for

continued to work exclusively with each other, they were

novelty among a set of 28 million scientific papers, using

less successful than teams that built new collaborations.

paper citations as clues to the amount of conventional
knowledge that informed a new idea.

Identifying the factors that spur successful collaborations
was key to Uzzi and Amaral, codirectors of the Northwestern

Taking a similar approach, Amaral and another team

Institute on Complex Systems (NICO), the University’s hub

examined both scientific papers and US movies to determine

for cross-disciplinary research in systems spanning science,

what made certain examples of each significant. The concept

technology, and human behavior. NICO collaborations have

of significance, or how people recognize the creative work

contributed to the understanding of various complex networks,

of others, was measured by citations in scientific papers

including neurons, the US power grid, and social structure.

and by references to visual choices on screen.

Understanding that novelty was both a hallmark of successful

“The way the director sets up a scene or focuses an image

collaborations and an essential feature of creativity,

can be an homage to films that came before,” says Amaral,

Uzzi set out to define it using analytical tools. Dismantling

an expert in complex systems.

misconceptions that novelty is spontaneous and independent
of convention, Uzzi and his team found that novelty

Amaral’s team mined the Internet Movie Database to

is actually rooted in established ideas.

gather data on reviews, awards, public opinion, and box
office returns for 15,000 films. They ranked the movies
with the most citations and cross-referenced titles with
Photo by C. Jason Brown

Luis Amaral, chemical and biological engineering

the National Film Registry of the Library of Congress,
the team’s benchmark for cinematic significance.
The Wizard of Oz and The Godfather ranked among
the most-referenced movies in cinematic history.
As with Uzzi’s Broadway musical study, this research
suggested the importance of blending novelty with
a proven foundation to stimulate creativity that
resonates with audiences.

Data for a Deeper Diagnosis
Like the movie website Amaral’s team used to sift through
films, databases containing patient health records continue
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based treatment,” says Starren, who also directs the Center
for Data Science and Informatics at the Feinberg School
of Medicine. “For many diseases, like cancer, picking the
right treatment requires knowing what is happening
at the molecular level within the cells.”
Posttreatment data combined with genetics can also help
keep beneficial drugs on the market, he says. The clinical
trials conducted before a drug is approved involve only a
small number of people, as compared to the number who
will later use the approved drug. Because of this, side effects
are sometimes discovered after approval. EHR data monitoring
may detect such effects early, and with enough data, scientists
can learn whether a side effect is related to a rare gene variant.
Otherwise, drugs that can benefit many people may be pulled
off the market to prevent severe side effects in a few.

Brian Uzzi, management and organizations

Despite such potential, expanded use of EHRs faces the
ongoing challenge of current privacy regulations that

to grow. Every day, healthcare providers choose treatment
courses that ideally are customized to a person’s ailment
and likely reaction, and the data on the patient’s diagnosis
and response are logged in electronic health records (EHR).

often automatically inhibit the use of patient records.
Projects such as the National Institutes of Health’s
Precision Medicine Initiative are trying to make this
easier, Starren says, but there is a long way to go.

This offers new ways to study millions of diseases and their
treatments, contributing to the rise of precision medicine,

“There is no technology that can absolutely guarantee that

an approach that uses computational science and genomics.

patient information will stay private, but we at least need
to allow patients to make the risk-benefit trade-off for

“Looking at gene sequences alone won’t reveal much if

themselves rather than make it for them,” he says.

you don’t know the impact of those sequences. That’s
where EHRs come in,” says Justin Starren, chief of the
Feinberg Division of Health and Biomedical Informatics
in the Department of Preventive Medicine. “EHRs give you
the ability to ask clinical questions among hundreds
of millions of cases.”

Information Overload
Data production is increasing at a startling speed. According
to Google CEO Eric Schmidt, humanity produces in just two
days an amount of data greater than the total sum created
prior to 2003. As this data tsunami becomes more difficult

Starren is a co-investigator of the Electronic Medical Records

to process, research collaborations between computational

and Genomics (eMERGE) Network, a consortium of sites

scientists and social scientists at Northwestern are proving

with EHRs and genomics biobanks. Northwestern is a

that a connected world allows for knowledge and creativity

founding member of eMERGE, which pools records for

breakthroughs that were impossible a decade ago.

analysis at scale. Running such large studies has already
provided researchers with insights on human diseases.
For example, scientists now know that many diseases,
such as diabetes and autism, are typically not caused by
a few common gene variants but by thousands of different
rare variants. Only by observing how each variant behaves
can scientists understand and treat the diseases.
“The idea behind precision medicine is that once we gather
enough of this data, we can start conducting molecular-

This summer, the Feinberg School will host a Biomedical
Big Data Day, and the Kellogg School will host the Second
Annual International Conference on Computational Social
Science, bringing together leaders in the field.
Uzzi says the Kellogg conference will highlight the emergence
of a new methodology — a computational one — that is
powerfully augmenting the traditional ways in which
science is done. — Monika Wnuk
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Landmark Discovery Makes Waves

Vicky Kalogera, physics and astronomy, has played a prominent role
in proving Albert Einstein right.

for Interdisciplinary

We can’t see black holes through telescopes.
Was there another way you examined the
data received from the LIGO detectors?

Exploration and

In astronomy, we are used to analyzing faint features

Research in Astrophysics

in gorgeous images, but what we got from the LIGO

(CIERA) is a longtime

detectors were long data time sequences that

member of a global

were not especially pleasing to the eyes. What’s

team that, earlier this

fascinating, however, is that this type of detector

year, announced the

mimics how our ears work. Our sight is limited to the

first direct evidence

direction in which we point our eyes, but our ears pick

The director of
Northwestern’s Center

Vicky Kalogera

of gravitational waves, a key prediction in Einstein’s

up sound from all around us. Similarly, you don’t point

theory of relativity. With these data, the team also

your gravitational wave detector in one direction;

made the first direct observation of two black holes

instead, it picks up signals from all directions and

colliding. They did so using twin, 2.5-mile-long L-shaped

converts them into sound waves with frequencies

antennas — the Laser Interferometer Gravitational-

that humans can hear and differentiate.

Wave Observatory, or LIGO — based in Louisiana
and Washington State. The tools, and hundreds of
researchers, formed the LIGO Scientific Collaboration,

How might computational science advance
astronomical discovery in the future?

an effort that harnessed diverse expertise to interpret

We’re working with the National Science Foundation

the unique data discovered.

to build a telescope capable of surveying the whole

NRM spoke with Kalogera about the team’s search
for signals in the data and the role of computational
science in astrophysics.

sky every three days for 10 years. We’ll be taking the
longest movie ever of the universe. If you wanted to
play all of the data collected in sequence as a movie,
that “film” would run for more than a year. The data

How have big data and computational
science impacted astronomy?

collected will be 100 times bigger than anything

Astronomy is a very data-driven science. My early

on knowledge and methods from computational

interaction with data was small scale and focused

science to develop algorithms that return the

on theoretical simulation to explain observations

interesting discoveries we anticipate.

in astronomy. I joined LIGO in 2000, working on pure
astrophysics, and it wasn’t until about eight years
ago that I became involved with major challenges
in data science. In LIGO, we were searching for very
faint signals in many terabytes of noisy data. As
astrophysicists, we didn’t have all the tools we needed
to detect those signals, so we collaborated with experts
in applied math and statistics. Doing so, we were able to
efficiently and robustly tease out the signals from deep
within the noise.
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we’re used to in astronomy. We will rely heavily

—Monika Wnuk

1915
Albert Einstein lays out his
general theory of relativity,
revolutionizing the way
we understand gravity.

1916
Einstein predicts the
existence of gravitational
waves, while adding that
he doubts anyone will ever
be able to detect them.

1922

THE
GRAVITY
OF IT ALL
For the first time, scientists have observed ripples in the fabric of spacetime
called gravitational waves, arriving at the Earth from a cataclysmic event in the
distant universe. The discovery confirms a major prediction of Albert Einstein’s
1915 general theory of relativity and opens an unprecedented new window
onto the cosmos. Northwestern's Vicky Kalogera and Shane Larson, both
physics and astronomy, and Selim Shahriar, electrical engineering and
computer science, were part of the team making this historic discovery.

“Gravitational waves move
at the speed of thought,”
says Sir Arthur Stanley
Eddington, a renowned
English astronomer and
physicist, expressing
skepticism for the supposed
ripples in spacetime.

1957
Felix Pirani, a young postdoc
at the University of North
Carolina, explains for the
first time how scientists might
detect gravitational waves.

1960s
Joseph Weber builds the first
"resonant bar detectors."

1971
Robert Forward builds the
first interferometer for
gravitational wave detection.
It’s a tabletop experiment.

1972
Rainer Weiss publishes the
first serious analysis of the
experimental challenges of
gravitational wave detection
with interferometers.

1999

1 Billion

It was more than 1 billion years
ago, that the two black holes
collided with one another

.004

The energy caused by the
gravitational wave vibrated the LIGO
instruments just four one-thousandths
of a diameter of a proton.

30x

One black hole was estimated
to be 30 times as massive as the
sun and the other 29 times larger

1,000+

The number of scientists and
engineers at 80 institutions in
15 countries that comprised the
LIGO Scientific Collaboration

Construction of LIGO’s
original gravitational wave
detectors is completed.

2010
LIGO is redesigned to see
10 times farther out into
the Universe.

September 14, 2015
A century after Einstein’s
revolutionary general
theory of relativity, the
LIGO collaboration makes
the first detection of
a gravitational wave.
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“Science Club shows the power
of what teachers, universities,
and youth organizations can
do when they come together.”
— Michael Kennedy, Science in Society director

Photo by Steven Gross

Northwestern Science Club
Expanding its Reach in
Local Communities
An award-winning Northwestern program that brings mentored science
learning to low-income kids has garnered additional recognition in a new
high-profile academic journal. In March, Science Club was featured in the
inaugural issue of Connected Science Learning, a joint initiative of the National
Science Teachers Association and the Association of Science-Technology Centers.

Michael Kennedy is cofounder of Science Club, which serves middle school youth.
He has overseen the blossoming of the program from a single location in Chicago
to a multisite project in Chicago and Evanston, with plans to expand further.
The club is an integral project of Science in Society, Northwestern’s
interdisciplinary Research Center dedicated to STEM education. Its mission
includes public outreach through partnerships with Chicago-area schools and
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other groups, explains Kennedy, the center’s founding

“I want readers to see how a program like this operates and

director. Science Club was developed in partnership

what it takes to put it together,” says Schatz. “A typical K-12

with Boys & Girls Clubs of Chicago and teachers in

student spends just 20 percent of their time in school. So

Chicago Public Schools. During the current academic year

how do you take advantage of all the time when youth aren’t

about 100 fifth- through eighth-graders have met weekly

in school to encourage effective learning? How can you be

with Northwestern graduate student scientists at two

intentional about it?” Science Club, he says, fits the bill.

Science Club sites.
The initiative attracts kids from a dozen public schools in
In his previous position as director of education and

Chicago, and over three 10-week quarters, the participants

research programs at Northwestern’s Center for Genetic

collaborate with mentors in a 700-square-foot lab at two

Medicine, Kennedy, like many scientists at the University,

Boys & Girls Clubs locations, one in Chicago's Uptown

regularly hosted public school field trips so students could

neighborhood and the other in Little Village, the newest

get a glimpse at an academic lab. “They’d get so excited and

site. Science Club isn’t just about nurturing an existing love

ask when they could visit again,” says Kennedy. He thought

of science, though, and it serves everyone from the

about more effective ways to reach kids who lacked access

academically gifted to those needing extra academic help.

to labs at their schools and who didn’t have mentors or role
models as their academic champions.

“Kids get a sense of what science is all about — critical
thinking and confidence, and an overall commitment to

He came up with Science Club, an afterschool initiative

developing themselves in all subjects,” says Anita Douglas,

founded in 2008.

program director at Pedersen-McCormick Boys & Girls Club,
the club’s Uptown site. “Science Club is here to push kids to

“There are lots of mentor-based programs nationally,

be their very best and to be forward and critical thinkers.”

but very few that have the depth of our commitment to
educating and supporting the whole child,” says Kennedy,

Sandy Nguyen is one of four Science Club alumni to earn

who received a doctorate in biochemistry from the Mayo

a full scholarship to Chicago’s Latin School. Now a junior

Clinic. “Science Club is designed to empower critical

at the private school, the first-generation American said

thinking, curiosity, and academic mindsets. These are

Science Club changed her life. “I wouldn’t be where I am

skills learned over time, often with one-to-one support

without them. The program is truly based on learning

from caring adults. Based on our results, these long-term

and having fun with the material you’re researching,”

investments are really paying off.”

she notes. “You have as much time as you need to do
experiments and delve thoroughly into science.” Because

The program rigorously documents participants’ dramatic
gains in scientific skills versus aptitude-matched controls.
Those gains translate into an impressive number of Science

of the intellectually rich, dynamic nature of her Science
Club experience, Nguyen says she now is more comfortable
talking with adults and asking questions.

Club alumni going on to choose STEM careers after high school:
More than 30 percent do so, compared with just 1 percent prior

Mentors find it gratifying, too. “Not only was it rewarding

to the program’s inception.

to work with the kids and provide a forum for discovery,
but it allowed me to develop science outreach and

Connected Science Learning field editor Dennis Schatz says
he solicited the article on the program “because Science
Club really works and has such a good history.” (Science

communication skills that I use in my current work,” says
Julia Jackson MacKenzie, senior adviser for the US Global
AIDS Coordinator at the State Department.

Club received the 2013 STEM Impact Award from the
Afterschool Alliance and Noyce Foundation, becoming one

“These kids are so resilient and full of potential,” says

of only two programs recognized for excellence in afterschool

Kennedy. “Science Club shows the power of what teachers,

education.) The journal profiles STEM programs that bridge

universities, and youth organizations can do when they

in-school and out-of-school settings, focusing on effective

come together.”

mechanisms for collaboration.
—Anne Stein
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WHO CAN
A new Northwestern research project explores the
answer through a powerful interdisciplinary lens
You can’t see it, but you can feel it. Even more, you feel
its absence: trust.
Northwestern faculty
take a multifaceted
look at trust, working
collaboratively to
combine their diverse
expertise. Pictured,
from left: Kelly Michelson,
medicine-pediatrics;
Kent Grayson, marketing;
Sanford Goldberg,
philosophy; and Bruce
Carruthers, sociology
Photos by Eileen Molony
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That confidence, rooted in truth and honesty, plays a role in every relationship and every
aspect of social interaction — and when that sense of reliability goes missing, our society’s
institutional foundations erode. In March, Northwestern’s Kellogg School of Management,
in partnership with other schools at the University, launched the cross-disciplinary Trust
Project, which aims to strengthen research, practice, and understanding of trust in
business and society.
Trust has long been a focus for scholars at Kellogg and across campus, but an organized
project crystalized in 2013 when Kellogg Dean Sally Blount and Thomas Hubbard,
then senior associate dean of strategic initiatives, explored investing in the subject
as part of the Kellogg Markets and Customers Initiative (KMCI).

YOU TRUST?
“We realized this is a topic where many academic disciplines can provide complementary
insights, including at least nine of our faculty in finance, management and organizations,
strategy, and other areas,” Hubbard says. “We used this as an impetus to consider the
investment we should make.”

Kent Grayson, marketing and Trust Project faculty coordinator, has studied trust since he
was a doctoral student at Northwestern, applying it to his research on the role of fabrication
and fact in consumption. He is particularly interested in understanding how consumers
navigate trust and distrust in buyer-seller relationships. Over the past two years, Grayson
has led the project’s effort to combine Northwestern’s diverse resources as a major research
university with deep disciplinary expertise.
Grayson found that researchers in a broad range of fields — sociology, philosophy, marketing,
economics, medicine, and government — explore trust. At least 36 scholars throughout
Northwestern have published research involving some aspect of trust, including its nature,
mechanics, and ramifications. Grayson reached out to collaborate with these trust
investigators and share ideas.
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While sociologists might ask how trust affects social

While Goldberg’s research is primarily on the abstract

arrangements, economists question how trust makes

level, he enjoys “talking with folks who think about how

systems more or less efficient, according to Sanford

trust is actually manifested in real interpersonal relations

Goldberg, philosophy and a contributor to the Trust

and how it’s relevant to our business relations and

Project. Goldberg’s field, however, views trust as more

economy.” That includes Northwestern colleagues such as

than a transactional condition; it is also an integral

Kelly Michelson, the Julia and David Uihlein Professor in

element of how we acquire knowledge. “Trust is one of

Medical Humanities and Bioethics; and Bruce Carruthers,

the great interpersonal aspects of our knowledge,” he says.

the John D. MacArthur Chair and professor of sociology.

“Much of our knowledge is acquired through trusting other
people.” The Trust Project investigates that trust-knowledge
connection while at the same time relying on it, as experts
from different fields come together to learn from one another.

As director of the Center for Bioethics and Medical Humanities
and a Pediatric Intensive Care Unit physician, Michelson
has direct experience researching how trust affects
relationships in a healthcare context. “My work is largely

By leveraging Northwestern’s expertise, the project aspires

around communication and decision making in the PICU

to serve as a resource for academics and business executives

as well as in the world of pediatric palliative care,” she says.

to learn about trust’s nuances, understand trust from various

“So I’m interested in how clinicians engage with families

perspectives, and translate insights into practice.

around difficult decisions.”

Grayson’s team, including KMCI Executive Director

In one of her videos, Michelson discusses three characteristics

Jamie Rosman, research analyst Devin Rapson, and

of a trusting relationship in healthcare settings: vulnerability,

marketing manager Leah Davis, has produced a series of

motivation, and a focus on the future. By contrast, distrust

videos featuring trust experts in both academia and industry.

in medicine might arise from a lack of familiarity, pessimism

Thus far, the project has recruited more than 12 contributors,

about another’s intentions, or a desire to withhold judgment.

including a philosopher, a sociologist, and a pediatrician.

Michelson is currently implementing her research on trust
by conducting a randomized controlled trial studying the

Trust in Our Everyday Lives
Many of our actions, big and small, are influenced by trust:
getting married, of course, but also applying for a credit
card and visiting a physician. Understanding the consequences
of losing that trust is more than an academic exercise.
In one video, Goldberg explains that in addition to
epistemology — the theory of the nature, sources, and
extent of our knowledge — philosophers approach trust
in terms of its own nature, rationality, and ethics. Trust
is a kind of reliance, characterized by a moralized reaction
when it’s violated. “If you trust me and I let you down, you’ll
feel disappointed. You might resent me,” Goldberg says.
There’s a sense of betrayal.
He also discusses whether we have ethical obligations
to trust certain people. If your spouse or children are
accused of a crime and they swear they are innocent,
you may be disposed to trust them. But if evidence of
their guilt surfaces, are you ethically obligated to?
That’s the sort of question philosophers consider
when exploring trust.
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efficacy of using a navigator to support communication
between parents and healthcare workers, compared to
providing families with an informational brochure.
Carruthers, director of the Buffett Institute for Global
Studies, brings to the project his socioeconomic expertise
on how trust affects relationships in practice. As a sociologist
specializing in comparative historical sociology, he explores
trust and trustworthiness in the context of the economy,
including in relation to financial markets and credit ratings.
“In the early 19th century, there were no FICO scores, there
was no Dun & Bradstreet,” says Carruthers. “You would ask
yourself, is this individual trustworthy? Do they have
a reputation for honorable dealings?” Today credit data,
contracts, and standard operating procedures help
coordinate economic relationships, yet the information
remains incomplete because the world is more complicated
and unpredictable than can be anticipated. Thus,
trustworthiness still plays a critical role.
Other contributors include a US Army colonel, a CEO, and
a psychologist. Grayson hopes the project will attract more

Team trust: Goldberg, Grayson, Michelson, and Carruthers are among a dozen faculty and practitioners
who are contributing their insights to Northwestern’s Trust Project.

trust experts from across Northwestern while benefiting

insights they may not have otherwise considered,

from “the broader community of scholars who have

integrating this knowledge into their own research.

taken an interest in the project as we try to facilitate
conversations within and across disciplines.”

Michelson hopes both to gain insights and to share her
work with a broader audience. “Interacting with other

A Novel Approach to Collaboration
The Trust Project is unlike the traditional collaborative
model. “One thing that makes our project distinct is that
we’re creating new content,” Grayson says, noting that the
project builds on the combined expertise of its trust scholars

disciplines is a breeding ground for cross-pollination,”
she says. “This initiative is a way for me to learn from
others doing similar work.” It has already helped disseminate
her research beyond her own academic arena, allowing
further exposure of the ideas she is developing about
managing trust in healthcare.

rather than focus on each contributor’s specific research.
Carruthers joined the Trust Project hoping for the opportunity
Interdisciplinary work is inherently difficult, particularly
when different fields disseminate knowledge in their
own ways. For example, some may publish books whereas
others publish journal articles. How do disciplines that
draw from disparate foundations overcome fundamental
and procedural differences?
Grayson says one of the great things about the Trust Project
is that “it did not require our collaborators to build those
bridges. Instead, we asked them to show us what the piers
of the bridge would be and then invite other scholars to
build on those piers.”
He hopes that the Trust Project’s interdisciplinary design
will inspire other researchers to learn more about the subject,
including by reading articles outside their domain of
expertise and taking advantage of the initiative’s video

to “make an intervention and contribute to a conversation
— put some material out there that people will learn from.”
The initiative offers a platform to reach an audience outside
his field, to share his sociology expertise, and to open channels
for interdisciplinary research. There’s a quality of serendipity
to finding collaborators, he says. “If I get a co-author out of
it, that would be like winning the lottery.”
The Trust Project positions Northwestern to become a
hub for research and discussions about trust. “We hope
to eventually host academic and possibly practitioneroriented conferences and events that will bridge
disciplines,” Hubbard says, “ultimately bringing
a community together to exchange knowledge about
how we conceptualize and solve issues about trust.”
—Maureen Searcy

archive. In doing so, these scholars can discover fresh
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Relighting

History
Photos by Eileen Molony

Ultramodern imaging lets researchers
see the hidden story of cultural artifacts
It’s a book best judged by its cover.
For decades, the 16th-century reprint of the ancient Greek poet Hesiod’s Works
and Days sat inside Northwestern’s Special Collections at Deering Library,
waiting for a chance encounter that would reveal the didactic poem’s biggest
secret. Written some 2,700 years ago, the piece melds fact and fiction to
provide a glimpse into ancient agricultural life. What hadn’t been noticed
in Northwestern’s edition was the presence of an unknown manuscript,
until exposed by researchers at the Northwestern University/Art Institute
of Chicago Center for Scientific Studies in the Arts (NU-ACCESS).

Scott Devine, the Marie A. Quinlan Director of Preservation and Conservation,
and conservator Tonia Grafakos came across this edition of the seminal poem
while researching binding practices for a presentation. The “lost” manuscript
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When the presence of an unknown
manuscript was noticed within the
binding of a copy of Hesiod’s Works
and Days, curators at Northwestern’s
Special Collections within Deering
Library wanted to bring the text to light.
Using specialized x-ray fluorescence
imaging, scientists at the Northwestern
University/Art Institute of Chicago
Center for Scientific Studies in the
Arts were able to see thought the
book’s cover, revealing a text that
will now be translated and further
analyzed.

Where the human eye sees only
visible light, hyperspectral imaging
divides the spectrum into more
detailed bands of light. X-ray
fluorescence is a nondestructive
technique that provides elemental
information that, when applied
to a painting (or book cover), can
identify the presence of certain
pigments used by an artist or author.
“One of this project’s big takeaways
is that we could push technology
forward,” Walton says. “Working
with the Katssagelos and Cossairt
Scan courtesy of NU-ACCESS

labs, we have developed and refined

was contained in the book’s cover,

processing analyst, both electrical

part of a protective barrier to safeguard

engineering and computer science.

the text.

new nondestructive analytical
techniques.”

The researchers developed a

Revealing Restorations

“With this project, it wasn’t the

visualization technique they hoped

Expanding existing practices to

book’s contents that interested us,

might reveal the hidden manuscript

explore cultural heritage artifacts

but the fact that, as the book aged,

in greater detail. Walton was far from

is one of the core missions of

it became evident that an earlier

certain of the results, but if the effort

NU-ACCESS. Through collaboration

manuscript was used in the binding

succeeded, he knew the text could be

between museum professionals and

process,” says Marc Walton, senior

translated and analyzed to possibly

University science and engineering

scientist at NU-ACCESS.

determine why it had been cast aside.

researchers, the center conducts

After speaking with Devine and

Using hyperspectral imaging and

Grafakos, Walton began exploring

super-resolution x-ray fluorescence,

the piece with collaborators Oliver

Walton and his colleagues scanned

Cossairt, an imaging expert, and

a small area of the book cover,

Aggelos Katsaggelos, a signal-

identifying two main text blocks.

object-based and object-inspired
research devoted to problems of
interest to museums and cultural
institutions.
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Postdoctoral fellow Johanna Salvant, a resident expert in painting techniques,
is working to enhance how researchers explore the distribution of pigments within a piece.
The history of illuminated manuscripts — text supplemented by imagery — dates back
some 1,500 years, and Salvant is collaborating with Walton and the Isabella Stuart
Gardner Museum in Boston to investigate materials and medieval techniques used
in a 15th-century collection.
“Museum conservators approached us because they were interested in learning what
parts of this colorful piece were associated with the original paintings and what parts
were associated with 19th-century restoration,” Salvant says.
The first step was to create a super-high-resolution copy of the artwork. This data-rich
Aggelos Katsaggelos,
electrical engineering
and computer science

image serves as a virtual microscope and offers functionality similar to Google Earth.
“We can zoom in close enough to see individual brush strokes and get in-depth information
on how the piece is technically constructed,” Walton says.
To discern characteristics no larger than the width of a human hair, the researchers
expanded the digital rendering using photometric stereo. The computational imaging
technique implemented by Cossairt provides a rendering that merges the high-resolution
photograph with a topographic representation.
“Photometric stereo allows researchers to view an object’s topography by separating
color from surface shape,” Walton says. “In doing so, we can measure that topography

Postdoctoral fellow Emeline Pouyet
investigates the alchemical recipe used
to extract lazurite, a blue-colored mineral,
from the stone lapis lazuli. Here, she grinds
the stone, the first step in the traditional
method of pigment extraction by Italian
painter Cennino Cennini in the 14th century.
Lapis lazuli is one of the most desired and
expensive artist materials, used extensively
in paintings from the Renaissance onward.
The NU-ACCESS project she is a part of
has focused on studying the presence
and distribution of lazurite and accessory
minerals in ultramarine blue pigments
to determine its provenance. Using
advanced characterization techniques,
the manufacturing process can be reverse
engineered, providing valuable information
about how pigment deteriorates over time.
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Marc Walton, senior scientist at NU-ACCESS, discusses a 16th-century reprint
of the ancient Greek poet Hesiod’s Works and Days.

from small changes in brightness that different lighting

she says, pointing to a yellow section. That portion could

directions may cause.”

only be part of the restoration, not the original, since the
specific chromate-based pigment did not exist until about

This strategy, combined with Salvant’s use of x-ray

200 years ago.

fluorescence to examine specific pigment distribution in the
paintings, has already led to major discoveries for the team.

“Using these nondestructive methods of analysis, we can
start to make determinations not only about a piece’s

“Our research adds to the art history of this piece quite
considerably,” Walton says. “Although it was added to the
museum as a work by Jean Bourdichon, we can definitively
say, because of the painting’s stylistic attributes and

original manufacture but also about what’s happened to
it over time,” Walton says. “We can learn how it was
made and restored while reconstructing the object’s
entire life history.”

quality, that it was in fact completed by another
unknown artist.”

Major funding for NU-ACCESS is provided by the Andrew W.
Mellon Foundation. Additional support is provided by the

Salvant has also revealed specific areas in the French
collection of suffrages that are attributable to 19thcentury restoration.
“We’ve made a pseudo–color map that helps us understand

Department of Materials Science and Engineering, the
Materials Research Science and Engineering Center,
and the Office for Research.
— Roger Anderson

the pigments that went into the fabrication of the piece,”

Research | Spring + Summer 2016

35

Illustrations by Julie Cowan
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POETIC JUSTICE
Can American literature still advance democratic
ideals that create better citizens and communities?
Northwestern experts share the story
Liberty, let others despair of thee,
But I will never despair of thee.
—Walt Whitman, “Resurgemus,” 1850
After one look at this planet any visitor from outer space
would say, ‘I WANT TO SEE THE MANAGER.’
— Wm. S. Burroughs, The Adding Machine, 1985
Shelley’s claim that “poets are the unacknowledged legislators of the world”
may sound quixotic today, nearly two centuries after the Romantic icon argued
that literature should exert a moral power to shape society. How does a sonnet
break through the modern media jumble, let alone effect policy in a winnertake-all partisan arena?
Yet, poetic ghosts — such as Walt Whitman, the quintessential American
lyricist, champion of democratic ideals, and the everyman — still
exert an influence. In music, for example, a Springsteen (or Dylan
or Guthrie) extols the dignity of hardscrabble lives seeking
better days in a land where promises are made but not always
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kept. Hip-hop giant Public Enemy has long experimented with sound and political
messaging to elevate marginalized voices from the urban landscape. Kanye West
or Erykah Badu celebrate themselves unapologetically, often employing bold,
Whitmanesque confessional styles.
This doesn’t surprise Whitman scholar Betsy Erkkila, English.
“Very early, in the 1840s as editor of the Brooklyn Daily Eagle, Whitman talked about the
pen as a convulsive, revolutionary power — a weapon of political transformation to influence
social policy,” says Erkkila, author of numerous books, including The Whitman Revolution:
Why Poetry Matters and Whitman the Political Poet. The latter text unified what had been
considered two stages in its subject’s life, demonstrating continuity between Whitman the
political journalist/activist and Whitman the creative force that produced Leaves of Grass.
“His themes and concerns are always with ordinary people; with bad fathers, sympathetic
mothers, and abused children,” says Erkkila. “He was against any authoritarian structure.
He wanted to create a religion of democracy, placing divinity within the self, and the self
within the community.”

Freedom and Free Verse
Whitman’s strong antislavery views informed his epic masterpiece, as did his belief that
the word has transformative power. He “collected” words and filled notebooks with them,
believing that the right expression could change minds, shape ideals, and drive social policy.
Erkkila, a Guggenheim Fellow and celebrated Northwestern expert in American literary
and cultural studies, shares that optimism. She remembers
sitting in UC Berkeley’s Sproul Hall during the 1960s listening
to folk singer Joan Baez denounce the Vietnam War.
“I was raised on the discourse of civil engagement and
protest, in an environment where there were poetry readings
all the time to benefit antiwar, antiracism — all the ‘anti-‘
movements,” says Erkkila. She rattles off a list of Bay
Area luminaries seen firsthand, like Allen Ginsberg
and Gary Snyder, whose art spoke to her and to a generation.
“I never saw poetry as separate from politics.”
But others did.
Up until about 1800 readers regarded literature as conveying
“all knowledge,” without clear distinction between imaginative
and other writing. That division grew, though, as capitalism
took off. “Literature came to be defined as an exclusively
aesthetic form very different from the public sphere’s
rationale discourse,” says Erkkila. By the 20th century,
this gap became a proper schism. Literary critics, notably
F.O. Matthiessen in his seminal American Renaissance (1941),
championed literature’s “form,” while shoving a book’s
sociological and political content out of the limelight. Soon,
college English departments embraced this new model and

38 Northwestern | Research

let their colleagues in

greed, but that was

history, sociology, or

largely considered an

political science handle the

embarrassment. (More

real world’s bloody mess.

recently, Whitman’s
political views have enjoyed

“The change is partly

a resurgence.) In Vistas,

a reaction to McCarthyism

Whitman says poets will

and professors fearing

inspire people to realize

for their careers,” says

their fullest moral and

Bill Savage, English,

spiritual being through

an expert in 20th century

democracy. They would

American literature,

rehabilitate a nation that

especially the work of

he considered “morally

Nelson Algren and the

bankrupt, a vast material

novels of the Lost and Beat

body with little or no

Generations. The New

soul,” says Erkkila.

Critical lens encouraged
reading for “organic unity

Whitman expected

and universality of human

the workers to rise up

truth,” he notes. Matthiessen disciples found the perfect

in America, but they didn’t. That happened in Europe,

content for their scrutiny in authors such as Hemingway,

where he first gained fame, before being “recirculated”

Eliot, and Faulkner.

back home to influence Modernists like Pound — who
called him “America’s poet” — and, later, Beat writers

These Modernists eschewed conventions that propelled
the realist narratives of a Theodore Dreiser or Upton
Sinclair, whose overtly political novels excoriated social
evils through direct confrontation. Against the enormity
of World War I, with its trenches, mustard gas, and
16 million deaths, conventional aesthetics now seemed

like Ginsberg, Jack Kerouac, and Lawrence Ferlinghetti.
Though initially revolutionary and even scandalous, those
Modernists were tamed and ultimately enshrined by
academia. Their “mistrust of language,” says Savage, led
them to layer and hide meaning within their art, a tactic
that ideally suited the burgeoning “close-reading” craze.

powerless. “The State lied to us, the Church lied to us,
Art lied to us,” says Savage, emphasizing the institutional

“Hemingway is the guy who gives you one shard of an old vase

unmooring that confronted artists.

and you have to reconstruct the whole vase from that shard,”
says Savage. “Faulkner backs up a dump truck full of shards.”

“Make it new!” exhorted Ezra Pound, seeking firm footing
among the rubble. The Modernists did, even as they grappled

The new critics mostly enjoyed playing with the shards.

with existential and expressive tensions to convey the
horrors of war.

So, too, did a Beat writer like William S. Burroughs, whose
“cut-up” technique — a compositional method inspired

‘Breaking the Pentameter’
In doing so, their inspiration came partly from Whitman
who had famously “broken the pentameter,” creating free

by the Dadaists — produced oblique, Cubist results. This
technique appears most obviously in Naked Lunch (1959),
a nonlinear novel he claimed one could cut into at any
point. It’s a narrative for a world gone mad.

verse that could better represent the rhythms of daily
speech and the people — essential to communicate the

“We have the atom bomb, the Nazi camps, stultifying

democratic values that animated Leaves of Grass, a book

conformity in our cities and suburbs,” says Savage, explaining

its author imagined as the “Great Bible of Democracy,”

the post-war social context. “We have all the material

says Erkkila. Whitman saw himself as part of the third

prosperity you can want with this spiritual emptiness

stage of a political evolution he sketched in Democratic

at the center. We can’t write like the Modernists anymore,

Vistas (1871), a political tract that condemned Gilded Age

otherwise we’d be lying.”
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‘Double Consciousness’

“Circulation of their texts enabled them to engage in a national

Form and literary convention proved vital for another

dialogue with other American writers — Whitman and

set of writers — African American authors — as they

Harriet Beecher Stowe, for instance — about the limits

aimed for a sociopolitical revolution.

and possibilities of freedom in the United States,” says Myers,
an expert in critical race studies and black literary travel.

Shaundra Myers, English, says that while “all literature

Later African American writers, such as Charles Chesnutt

might be said to reflect social relationships and power

(The Marrow of Tradition, 1901), Richard Wright (Native

structures,” the early African American literary tradition

Son, 1940), and Ann Petry (The Street, 1946), continued

was fueled by a passion for eradicating slavery. A tribunal

to examine and protest social conditions. But Myers

gathered in 1772 to determine if the 18th-century poet and

cautions that this body of literature is “much more

enslaved African Phillis Wheatley had actually written

than just figuratively or imaginatively rendered political

the collection of poems bearing her name. While not

statements.” The works reveal a “wide-ranging commitment

necessarily an abolitionist herself, Wheatley would become

to literariness and aesthetic innovation even when coupled

well known, with her work offering proof of black literacy,

with black desire for political freedom,” she says.

creativity, and reason — qualities that abolitionists would
highlight to challenge “prevailing views that Africans

As a cultural historian and literary scholar, Myers focuses

were not fully human,” says Myers. Later writers, such

on the global mobility of African American writers to

as Frederick Douglass and Harriet Jacobs, similarly tried

explore how their texts — and the authors’ identities —

to “demonstrate their humanity through their literacy”

shift once outside the United States. Langston Hughes’

and thereby persuade readers to support abolition.

autobiography, I Wonder as I Wander (1956), for instance,
is a travelogue brimming with scenes of racial integration,
but in places like Cuba, Haiti, the USSR, and Asia. “Hughes’
depictions of radical integration abroad disputes the
UnitedStates’ portrayal of itself as the chief author and
primary site of integration,” says Myers.
Defining “African American literature” itself presents
challenges. “Is it exclusively the work of ‘Negroes,’ ‘blacks,’
or ‘African Americans,’ terms that are themselves in flux
or contested?” asks Myers. “Or does it consist of literary
works in conversation with one another through strategies,
tropes, motifs, characters, themes, and structures that
are repeated and revised over time?”
The invisibility/hypervisibility trope is one example that
establishes coherency in this literary tradition, she says.
It’s famously evident in Ralph Ellison’s Invisible Man (1952),
which displays the paradox of black lives simultaneously
marginalized — rendered invisible — and subjected to
scrutiny under institutionalized racism. The trope grows
out of W. E .B. Du Bois’ earlier theory of “veiled African
American identity,” says Myers. About this “doubleconsciousness,” Du Bois wrote: “[It creates] two souls, two
thoughts, two unreconciled strivings; two warring ideals
in one dark body, whose dogged strength alone keeps it from
being torn asunder.”
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Myers says that this metaphor of duality today seems to

For those in the Black Arts Movement of the 1960s, politics

have “transformed into a metaphor of multiplicity, reflecting

and art mixed unabashedly, often as performances. Poetry

numerous axes of difference: race, gender, class, sexuality,

and drama especially thrived, seen as “more oral, more

nationality, disability.”

community oriented, and thus more politically efficacious,”
says Myers. She cites Amiri Baraka’s “It’s Nation Time” and

‘I Contain Multitudes’
The duality of “self-other” was familiar to Whitman, who
celebrated himself as the embodiment of the democratic
promise and possibility of everybody. He seeks to connect
the “I” of his poems to the democratic “you” of the future,
which he looks to bring into being through the power of his
songs. “I am large, I contain multitudes,” he wrote in “Song
of Myself” (1855), a work that Erkkila says tries to balance
individual development and communal comradeship and
love. In the same poem, Whitman calls for a kind of radical
openness — “Unscrew the locks from the doors! Unscrew
the doors themselves from their jambs!” Exactly a century
later, the line appears as an epigram in Ginsberg’s “Howl,”
where the Beat writer conveys personal and political views
that break new ground, yet are informed by Modernist
experiments and Whitman’s confessional technique.
The Beats rejected the American “monolithic identity,”
says Savage. Ginsberg asked “America why are your
libraries full of tears? … Your machinery is too much
for me/You made me want to be a saint.” Out on the road,
Kerouac sought to transcend modernity’s corporatized
constraints, while Burroughs theorized that language
was an extraterrestrial virus exerting iron-fisted social
Control. The solution? “Rub out the word!” The admonition

Gil Scott-Heron’s “The Revolution Will Not Be Televised”
(both 1970) as noteworthy examples. In the 1970s and 1980s,
she says, black female writers — including Toni Morrison,
Alice Walker, and Gayl Jones — turn to fiction “as a means
of extending the Black Aesthetic but also critiquing
it and mainstream literary norms that had restricted
representational possibilities for black female subjects.”
Others, like Gwendolyn Brooks, the first black author to win
a Pulitzer Prize, used her poetry — and helped black youth
use poetry — to inspire social change. More recently, Claudia
Rankine (Citizen) and Danzy Senna (Caucasia) “still register
the experience of fracture, ambivalence, and hybridity, but
in ways responsive to post-Civil Rights conditions.”
Experimental form and political content also come together
in contemporary writers like Aleksandar Hemon and Junot
Diaz, among today’s “most avant-garde and interesting writers
in American culture,” says Savage, who also sees Chicago
writer Kathleen Rooney melding the political and poetic
in compelling ways. Her O, Democracy! (2014) borrows
its title from Whitman and the book is partly narrated
by the ghosts of America’s founding fathers.
Such expressive diversity would surely delight Whitman,
who cast himself as an American everyman even as he
rebelled against poetic conventions.

spurred his ongoing literary experimentation.
“His vision is empowering and includes everyone. We’ve
Writers like Nelson Algren mined similar “outsider”
terrain and hurled implicit political challenges through
the narratives choices they made. As thanks, the critic
Leslie Fiedler derided him as “the last of the proletarian
writers,” a “museum piece,” and “the bard of the stumblebum.”
In Chicago: City on the Make (1951), Algren argues that

never achieved it but it remains as relevant as ever,” says
Erkkila, recalling the author’s daguerreotype in the first
edition of Leaves of Grass. There, he wears a homespun
hat and ordinary workers pants. His shirt is open.
He doesn’t name himself until halfway into the poem,
and when he does he proclaims:

“literature is made upon any occasion that a challenge
is put to the legal apparatus by consciousness in touch

Walt Whitman, an American, one of the roughs, a kosmos,

with humanity.”

Disorderly fleshy and sensual … eating drinking and breeding

“He sees the writer’s place as ‘with the accused,’” says Savage.

“That’s our national poet!” says Erkkila.

“This is a chosen marginality and a sympathy with — as
Whitman put it — the prostitutes and the criminals. If I deny

— Matt Golosinski

them, I deny myself.”
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SCIENCE
OF THE SALE
Northwestern researchers bring cross-disciplinary
expertise to explore the hidden processes that
influence thinking and behavior

“I don’t care if you like my ad,” says Jim Carey. “I care if you
buy the beer.”
That bottom-line perspective is familiar territory for Carey, a data strategy expert, media,
integrated marketing communications, and executive director of the University-wide
interdisciplinary Applied Neuromarketing Consortium. He also shares his insights in Medill’s
Integrated Marketing Communications (IMC) program, preparing students for success in
an always-on media world where getting the message to the right audience is crucial.
Shaping public opinion is high-stakes big business — whether in the marketplace, media,
or politics and policy. Media research agencies ZenithOptimedia and eMarketer estimate
that annual spending for advertising worldwide totals nearly $600 billion. The fastest
growth occurs outside the United States and in mobile and social media.
Jim Carey

Regardless of context, the machinery of persuasion is largely unseen, making the subject
compelling for the many Northwestern faculty who study how public discourse and
preferences are shaped.
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Thoughts for Sale
Carey and other Applied
Neuromarketing
Consortium researchers
focus on understanding
influence rather than
persuasion, noting that
product marketers often
seek to motivate individuals
rather than to achieve group
Laurel Harbridge

agreement. “We’re looking farther
out onto the horizon than the ad

research professionals,” he says. “It appears that there are

misleading information is common in political messaging,
while Federal Trade Commission “truth in advertising”
regulations do more to protect consumers. As Harbridge
notes, “The campaigns always have free speech” as a defense.

James Druckman, the Payson S. Wild Professor of
Political Science, also sees influencing mood as central
to how marketers and advertisers try to affect consumers
and citizens. “My work suggests that there is not a clear
divide between the social and political domains, since mood
contaminates all decisions,” he says. “Mood can be changed
by a social outcome, and that creeps into other domains.”

biological bases for decision making and enduring traits

Horse, Puppy, Rain, and Farmer

that stick with us through our lives.”

Exactly why a person does or does not “buy the beer”
remains an intriguing subject for exploration among

But not all products are the same. Those selling a political

Northwestern researchers. “For years, we’ve been very

candidate or social cause need to generate like-mindedness

good at sending messages, and we’re getting better at

to further their objectives, a goal that has grown more elusive

targeting them,” says Carey. But then what happens to

since the two major US political parties have moved closer

scuttle the sale? “You’re watching the football game

to the ideological extremes. Fractious emotional reactions

and an excellent commercial comes on. It’s got a horse,

to policy differences have exacerbated rational disagreements,

a puppy, rain, and a farmer. So why don’t I buy the beer?”

says Laurel Harbridge, political science, a faculty fellow at
Northwestern’s Institute for Policy Research, and an expert

Among those seeking answers is Moran Cerf, neuroscience

on partisan conflict in American politics.

and business in Northwestern’s neuroscience program
and Kellogg School of Management. Cerf has studied brain

“The number of people who say they would be upset if their

surgery patients to track their behavior, emotion, and

son or daughter married someone from the other party has

decision-making. His research uses implanted electrodes,

gone up dramatically,” she says. “You write off people as

EEG readouts from the scalp, eye tracking, and biometrics

having negative characteristics rather than as good people

to measure individual nerve-cell activity as people make

with whom you disagree.”

decisions, recall memories, and tap their imaginations.

Whether people are choosing a beer or a presidential
candidate, says Carey, researchers are finding biological

He has even been able to project their thoughts onto a real
screen and play them back, generally in slideshow format.

bases (including risk tolerance or avoidance predilections)

Cerf says that his investigations have helped provide

for decision-making that help predict receptivity to new

a “good reading” of people’s real-time emotions and

products or ideas. “Patterns of approach and avoidance

what their memory is encoding — and how closely

appear to have physiological roots that can be understood

they are paying attention and becoming engaged

and mapped,” he says. These patterns may be interpreted

with messages. “All four translate to something the

as relative openness to risk or new ideas; in influencing

customers care about,” he says. “I can tell you which

people, inertia tends to be the biggest hurdle to overcome.

ad is more emotional, engaging, and memorable.”

That may be why so much political advertising taps into

But he still struggles with the dilemma Carey poses.

fear to provoke a visceral response. Harbridge recalls the

“We have very little understanding of how to predict

famous “daisy” ad of President Lyndon Johnson’s campaign

sales,” says Cerf. “If you think more emotional ads lead

that induced a stomach-churning reaction to the threat of

to more sales, we can tell you which ones are more

nuclear war. She suggests that messages for political

emotional, but you might be wrong in claiming that

candidates are less regulated than those for corporations;
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more emotion leads

Models of influence, on the other hand, operate from

to more sales.” When

a deeper understanding of customers’ attention, memory,

companies want that

and emotions. “That’s what we need to understand, but the

definitive, bottom-line

jury is still out on how people transfer emotions to rational

answer, he says, the

choices,” says Viswanathan. “It’s more complex than saying

science falls short. “This

we’re going to give 40 percent off and the customer is going

is something we cannot do.”
For marketers, even a slight
advantage can help attract

Moran Cerf

people’s attention. Exploring such
considerations is one focus of Northwestern’s Applied
Neuromarketing Consortium, which seeks to improve

to make a purchase.”

Law of the Brand
In another exploration of influence’s unseen aspects,
Harbridge is examining why certain bills become law
and others don’t. Rational reasons for legislative success
might seem to favor bills rooted in sound policy, but

understanding of how the human brain functions.

political considerations often cloud that clarity.

Launched in 2011, ANC includes Carey and his IMC
colleagues as part of 20 faculty from Medill, Kellogg, the
Feinberg School of Medicine, and the Bienen School of Music.

“You can’t move policy if you’re not elected and then reelected,”
she says. That’s because a first-term president’s legislation
must make its way through the congressional bureaucracy,

In this collaboration, diverse expertise comes together

and a first-term legislator may not have the seniority

in exciting ways, says Carey. The desire to understand
how people respond to messaging is shared by marketers,
public health advocates, and scientists alike. Over time,
ANC’s role “will be to discover and design solutions that
have commercial relevance but true scientific value,”

to advance legislation.
“If you want to rewrite higher education laws or banking
regulations, you’re probably going to need to be around
Congress for a while to get the political capital, develop

says Carey. “Our research will be interesting to

the right relationships, figure out how to move stuff through

Coca-Cola and can be published in Neuron.”

the process,” says Harbridge, author of Is Bipartisanship

For example, one early white paper, published in 2014 in
Frontiers in Human Neuroscience, examined the connection
between media consumption and depression. The data
showed that such consumption is associated with more

Dead? Policy Agreement and Agenda-Setting in the House
of Representatives. Understanding legislators’ support for
or opposition to policies is complicated by whose preferences
they care about: their district’s general electorate, or the
primary electorate in relatively safe districts.

self-reported depression.
Understanding what drives people to respond to marketing
messages will have other applications, says Carey. “Our
entry point to the subject is marketing, but this research

Political observers might expect opposing elected
officials to compromise to pass legislation, but the
two major parties are always competing for legislative
control and trying to “build their brand,” says Harbridge.

could pay off in profound ways for the rest of society.”

This is especially the case with prominent issues where
To get there, Northwestern researchers have combined

participants have a track record: “Everyone knows what

the tools of clinical psychology with the power

everyone has said previously, so it’s harder to come

of big data. Carey’s IMC and ANC colleague

to the table and say that you would concede

Vijay Viswanathan, integrated

to reach a compromise.”

marketing communications, has
The contentious 24/7 media environment

examined how marketers can move

and geographic segregation of like-

from “models of persuasion to models

minded individuals have further

of influence.” He explains the

divided citizens — and Congress.

former with the example of stores

Harbridge cites the problem’s multiple

that promise 40 percent off sales

roots, including changes in Congressional

and other “broad, blunt claims.”

Vijay Viswanathan
44 Northwestern | Research

rules and procedures, primary-election dynamics, and

considers how public opinion is shaped by the knowledge

campaign financing. Unseen processes contribute further

that people do not gain — in some cases because it’s withheld

to this polarization. Alternative versions of legislation

for political reasons. The academic term for this is agnotology,

that might have represented a political compromise never

which he defines as the opposite of epistemology. He explains

emerge because party leaders set the legislative agenda,

it as “the study of how we come to not know things: questions

prioritizing from among thousands of bills introduced

of undone science, lines of investigations that don’t get the

and making decisions based on partisan interests.

attention or funding or approval they deserve.”

“Not all conflict in Congress is manufactured, but there

For example, during the second Bush administration

are ways in which the parties can exacerbate or manipulate

members of Congress tried to defund certain studies by the

conflict that the public knows very little about,” says

National Institutes of Health, hoping to squelch sexuality-

Harbridge. “These are unseen counterfactuals.”

related topics that they deemed unpalatable. “These were
projects that had public health significance, but as far as

The Politics of Football and Weather
Druckman, associate director of Northwestern’s Institute
for Policy Research, explores unseen influences on public
opinion that might seem to have little to do with politics.
Yet his research suggests that these influences exert
a significant, if not always lasting, impact — one that
can extend into the realm of public policy.
Druckman has studied what he calls the “local warming
effect” on people whose communities have experienced
warmer-than-normal temperatures. He’s found that people
often base global-warming survey responses on whatever
information comes most quickly to mind — such as that
day’s temperature. When people feel the day is warm, they
think global warming is more real. But when researchers
remind respondents that temperatures naturally vary,
the local warming effect diminishes.
Local sporting events also influence people’s thinking, says
Druckman. Results of recent college football games affect
opinions, including perceptions about a particular university
and the US president’s performance. As with the local
warming effect, these political changes may only last
a week, although opinions about schools can endure.
“People wouldn’t think about a football game as being in
the political domain, and daily temperature change isn’t
typically how people talk about climate change,” says
Druckman. “In both cases, though, these things can have
a substantial impact on opinion.”

members of Congress were concerned, it was better not
to know about them,” says Epstein. “That’s a troublesome
development, one that I thought was important to trace.”
Similarly, adds Epstein, when human papilloma virus
vaccines were proposed as a public health intervention,
some conservative voices feared this would promote
promiscuity, despite the vaccine’s potential to prevent
cervical cancer. Other issues were even more taboo;
medications for treating HPV, such as Gardasil, also
are effective in treating anal cancer, which homosexual
men and HIV-positive people are more likely to contract.
“It wasn’t a conversation that people wanted to get
into, and probably wasn’t a conversation that vaccine
manufacturers wanted to talk about,” says Epstein.
“Merck feared that promoting Gardasil to boys would
raise the specter of sexuality, especially gay sex. Part
of what Merck wanted to do was desexualize Gardasil.
These are issues of unseen or ‘undiscussable’ illnesses.”
Research by Carey and Viswanathan may reveal that
marketers need not shy away from such topics today.
Harbridge may find that people of opposing viewpoints can
bridge their differences for public health purposes. Social
scientists such as Druckman might uncover other positive,
if counterintuitive, influences on thinking and behavior.
But in the political realm, at least, Harbridge isn’t optimistic.
Unlike previous periods of deep division, which typically
polarized around one or two primary issues, the current
chasms in US politics are as wide as they are deep. “So

'Questions of Undone Science'

many issues,” she says, “have sorted themselves into

While Druckman examines how beliefs are shaped by

the same old liberal-conservative consortium.”

seemingly random events, sociologist Steven Epstein

— Ed Finkel
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CENTERPIECE: News from Our Knowledge Hubs
Northwestern’s nearly 50 University Research Centers are home to high-impact,
interdisciplinary discovery that harnesses the diverse expertise of our scientists
and scholars. These advances — a few of which are highlighted here — are transforming
research domains and producing profound social impact.

2

WATER SUSTAINABILITY FOCUS
OF NEW RESEARCH CENTER

By age two, a child’s
attention to objects and

To catalyze research and education on complex and crucial water issues,

events may be shaped

the University has established the interdisciplinary Northwestern Center

by their culture, according

for Water Research. Led by Aaron Packman, civil and environmental

to research from Sandra

engineering, Northwestern is also contributing to a larger initiative called

Waxman, psychology.

“Current,” launched by Chicago Mayor Rahm Emanuel, to make the

Waxman, a fellow at

region a water hub for economic and technological innovation.

the Institute for Policy
Research and director
of Northwestern’s Project
on Child Development,

ISLAMIC STUDIES FLOURISHING
AT NORTHWESTERN

says her study’s results
underscore the value of
conducting cross-cultural
research with infants.

The Institute for the Study of Islamic Thought in Africa (ISITA) celebrated a major
research milestone with the publication of the fifth volume of its Arabic Literature of
Africa (ALA) series. Arabic Literature of Africa Volume V: Mauritania and the Western
Sahara (Brill 2015), a guide to the scholarly and literary production of Muslim writers of
this region compiled by ISITA-affiliated scholars, completes the geographic sweep for
the ALA book series, which was launched by the late Northwestern professor John O.

Hunwick and historian Rex Sean O’Fahey in 1994. Developed at Northwestern since
then, the ALA volumes contain biographical and bibliographical entries on major
authors who are writing in Arabic about particular African regions

Sandra Waxman

This comprehensive and groundbreaking work has provided the foundation for entirely

Photo by Riyadh Al-Balushi

new fields of study.
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NORTHWESTERN
LAUNCHES
INTERDISCIPLINARY
CENTER FOR
SYNTHETIC BIOLOGY

O’HALLORAN ADVISES
ON ‘CANCER MOONSHOT’
Thomas O’Halloran,
chemistry, was invited
to share his expertise with
the President’s Council of
Advisors on Science and

Northwestern continues to strengthen its place in

Technology in March.

an exciting multidiscipline domain with the launch

As director of the Chicago

of the Center for Synthetic Biology.
Thomas O'Halloran

The initiative harnesses the expertise of the University’s

Region Physical ScienceOncology Center, he was
in Washington, DC, to

engineering, medical, and liberal arts schools to create
an ecosystem for synthetic biology that is “second

present insights related to President Obama’s “cancer

to none,” says center director Milan Mrksich.

moonshot” initiative, which aims to accelerate research
in that field.

“The center will create a community where the best
faculty, students, and postdoctoral fellows find an

O’Halloran’s proposals include creating a large-scale

intellectual home with partners from diverse backgrounds,”

national network of centers that use tools and

says Mrksich, biomedical engineering, chemistry,

perspectives of the physical sciences to collaborate

and cell and molecular biology. They will benefit from

on early cancer diagnosis and treatment. This proposal

“a suite of technologies that allow research to be

stems from team science breakthroughs at

performed at the highest level, and a vibrant program

Northwestern’s Chemistry of Life Processes

for visitors from within and outside Northwestern.”

Institute, whose molecular research has encouraged

Photo courtesy of Northwestern Engineering

interdisciplinary collaboration among scientists
and clinicians.

NANOFIBERS PROMOTE
BONE REGENERATION
At the Simspon Querrey Institute for BioNanotechnology
(SQI), collaborators Samuel Stupp, Board of Trustees
Professor of Materials Science & Engineering, Chemistry,
Medicine, and Biomedical Engineering; Erin Hsu,
orthopaedic surgery; and Wellington Hsu, Clifford C.
Raisbeck, MD, Professor of Orthopaedic Surgery, developed
novel bioactive nanofibers for bone regeneration and
growth. Once implanted inside the body, these nanofiber
hydrogels are designed to recruit and bind growth
factors present in the host’s biology.
The material is being optimized to grow new bone and
promote spine fusion in large animal studies, which
are more representative of the stringent healing
environment in humans. Ultimately, the researchers
Milan Mrksich, biomedical engineering

will seek FDA approval and clinical trials.
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28,114
Since 2008, published research supported by
Northwestern University’s Clinical and Translational
Sciences Institute (NUCATS) have been cited more
than 28,000 times by authors in 137 countries. The
NUCATS Institute is an integral link in Northwestern’s
clinical and translational research enterprise, accelerating
translational innovation by providing research teams
with consultative resources and expertise.

Adilson E. Motter, physics and astronomy

SUPERCHARGING
AMERICA’S ELECTRIC
GRID

NEW CENTER JOINS
ISEN RESEARCH
PORTFOLIO
Northwestern has launched a new center focused on
the discovery and development of materials for energy
production, conservation, and environmental cleanup.

Two Northwestern scientists, Adilson E. Motter,
the Charles E. and Emma H. Morrison Professor of

The Center for Advanced Materials for Energy and the

Physics and Astronomy, and Takashi Nishikawa,

Environment (CAMEE) joins the Argonne-Northwestern

physics and astronomy, have been awarded a

Solar Energy Research Center (ANSER), the Center

$3.2 million Network Optimized Distributed Energy

for Catalysis and Surface Science (CCSS), and the Solar

Systems (NODES) grant from the US Department

Fuels Institute (SOFI) under the Institute for Sustainability

of Energy’s Advanced Research Projects Agency

and Energy at Northwestern (ISEN) umbrella.

(ARPA-E) to enhance electric grid resilience.

“Once you convince

“Some of the cleanest energy forms have the

yourself that you’ve

inconvenience of being intermittent; it’s not always

succeeded in making

sunny or windy,” says Motter, the grant’s principal

really novel materials,

investigator. One commonly proposed solution to

then the next step is to

these problems is energy storage — developing the

see how to use this skill

infrastructure to store excess energy for periods

to do something that

of higher demand or lower supply. Motter and his

impacts society,” says

team propose a different solution: a smart way

CAMEE’s founding

to control simultaneous production and consumption

director Mercouri Kanatzidis, chemistry. “As long

in real time.

as there are humans on Earth, they’ll always be

Mercouri Kanatzidis

worried about energy and the environment.”
Motter and Nishikawa collaborated with the Institute
for Sustainability and Energy at Northwestern to assemble
an interdisciplinary team of renewables experts at
Argonne National Laboratory. Additional industry
partners OPAL-RT Technologies, CPS Energy, and
Schneider Electric will help bring the research to market.
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MATERIALS RESEARCH
CENTER FLYING HIGH
Established in 1959 and receiving continual external
funding since, the Materials Research Center (MRC) has
contributed to Northwestern’s preeminence in materials
science and engineering. In addition to cutting-edge
research, the MRC has a proven record of societal impact
through its innovative education outreach initiatives.

ENDING MASS
INCARCERATION
IN THE UNITED
STATES

Recent examples include the permanent exhibit

As the world’s biggest jailer — with more than

leadership and technical resources in this domain.

2 million people behind bars in 2015 — the
United States is considering how to reform
its prisons. California’s prison downsizing
experiment, led by Democratic Governor
Jerry Brown, is the nation's most audacious
effort yet. But Republican states are the
ones leading the way, according to Heather

Schoenfeld, human development and social
policy, who is investigating why states are
seeking reform and how these efforts might

“Tinkering Lab” at the Chicago Children’s Museum,
developed in partnership with MRC and allowing
hands-on materials experiments for families and
children. Similarly, last year’s Materials Science
Exhibit at the Chicago Museum of Science
and Industry showcased Northwestern’s thought

Now, the MRC is excited to partner with the City of
Chicago and the Chicago Department of Aviation to
host part of the Materials Science Exhibit at Chicago’s
O’Hare International Airport beginning in May 2016.
The exhibit will highlight recent research developments
and pioneering applications related to carbon, silicon,
and magnets that might be used in the fields of
information technology, biotechnology, energy — such
as solar cells and batteries — and flexible electronics.

help the country reverse mass incarceration.
In the March issue of The Annals of the
American Academy of Political and Social
Science, Schoenfeld, an Institute for Policy
Research fellow, argues that while California
was implementing its reforms, states with
“far more conservative credentials,” such

Chad Mirkin, director of the International Institute
for Nanotechnology, likes to describe the nano in
“monetary” terms. “If you take a dime and slice it
on edge 1,000 times and you take one of those slices
and you slice it another 1,000 times, you’re down to
the nanoscale.”

as Texas and Georgia, pushed forward with
their own unmandated efforts — a trend
Schoenfeld says may have been aided by
the rise of the Tea Party and its distrust
of big government.
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A WONDER-FILLED LIFE:
THE ENDURING IMPACT
OF EARLY EXPLORATIONS
How did Northwestern thought leaders begin their journey of discovery?
Bathtub experiments, science fairs, and burning curtains fueled the
passion for knowledge. NRM asked a few of our faculty members to
reflect on their earliest research experiences and the sense of curiosity
that has inspired their careers.

TERESA WOODRUFF
medicine: obstetrics and gynecology
In my seventh-grade science fair project, I studied the effect
of chicken nutrition on egg quality. It was a great study but
required us to take my chicks to my grandmother’s house over
Thanksgiving. My mother kept the chicks by her feet in our
Chevy station wagon for the drive from Illinois to Oklahoma
and back. The irony that I now research eggs and calcium/zinc
is not lost on my family, who were all happy when I collected
the final datapoint!

RICK SILVERMAN
chemistry

MARK HERSAM
materials science and engineering
When I was about 10, my first invention was
an alarm for my room that I assembled from
my electronics kit. As is often the case, necessity
was the mother of invention: in this instance,
the need to keep my sister out of my room.
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When I was eight, my older
brother got a chemistry set from
our cousin. The set was from the
1940s, so you could conduct a lot
of experiments that, today, would
get the manufacturer sued.
Well, we went to our lab, which
happened to be our bedroom,
and did the “Invisible Flame”
experiment. The purpose
was to demonstrate that
ethanol flames burn so
cleanly that you don’t see
them. In fact, we didn’t
see the flame — until the
bedroom curtain caught fire.
That’s when Mom heard the
noise, came up, and put out
the fire. That was the end of
chemistry sets for the next five years. Of course,
during that time I decided I wanted to be a chemist.

TONI-MARIE MONTGOMERY
music
At six, I began private piano lessons with Sr. Maria Raphaela,
the music teacher at my Catholic grade school, located
in Philadelphia. Beginning at age nine, I played the organ
for Sunday mass. I also was the piano accompanist for
the school’s musical productions (“My Fair Lady,” “Bye Bye
Birdie,” etc.). I continued studying piano with Sister Maria
for 11 years, and I have remained in contact with her.
My early musical training served as the foundation
for my lifelong love of music.

RICK MORIMOTO
molecular biosciences
I’ve always been
curious, and science
appealed to me
from a young age.
Growing up in Chicago,
I was a “science
fair” kid. When
I was 15, my
project required
an electron
microscope
to determine
whether a newly identified organism was plant or animal.
I went to the biology department at the University of Illinois
and knocked on doors. Fortunately, one kind professor let
me work alongside his graduate students who tolerated
me. In the end, I found another solution for my project
that did not require the expensive and delicate microscope,
and instead used biochemistry to convert cellulose
into glucose. These experiments turned out well and
the little creature did contain cellulose, which resulted
in me sharing first prize at the Chicago Public School
Science Fair and second prize at the International Science
Fair. It was a memorable experience to meet young
scientists from around the world. It’s been privilege
to be a scientist and to enjoy the discovery process.

SAMUEL I. STUPP
chemistry
Growing up in Costa Rica, I was surrounded by
paradise — an ecologically diverse environment
with amazing plants, animals, the Atlantic and
the Pacific Oceans within 300 miles, and mountains
in the middle of the tropical zone that in places
reminded you of Switzerland. This was the stage
for eureka moments in fifth grade, as I was wondering
how it all worked. I became obsessed with photosynthesis
and asked my father to buy me books on the subject.
When my parents took me to the Smithsonian Museum
and I saw the model of a cell there, it was a done deal.
I was going to be a scientist.

YEVGENIA KOZOROVITSKIY
neurobiology
At five years of age, I grew salt crystals on threads under the bathtub, starting with
varying salt concentration solutions. I thought that sound waves would disturb them
and urged my family to use the restroom in absolute silence. Having forgotten the
story, I rediscovered it as an adult when I returned to my childhood home in Russia.
Decades-old strings of crystal lay on a crystal dish in the family cupboard.
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America’s Global Brand:
All Played Out?
Culture’s ebb and flow in the Internet age
complicates US identity and political aims
Brian T. Edwards, English and Middle East and North

Luce believed

African Studies, has spent 15 years exploring and

America had a

articulating a paradox. How is it that American culture —

responsibility to

especially films, television shows, video games, and music

spread democracy

— remains broadly influential even as the nation’s political

and its ideals.

reputation has declined?

Tanks and bombers
could pummel the enemy into

He unpacks the puzzle using fresh insights in his latest
book, After the American Century: The Ends of US Culture
in the Middle East. Intensively researched yet accessible,
the text draws from Edwards’ years of fieldwork in Cairo,
Casablanca, and Tehran, examining how new cultural forms
have emerged and circulated in that region. They’ve done
so in surprising ways and enabled by digital technology.
“The Internet revolution has made it possible for anyone
to put their art or ideas online,” says Edwards, the Crown
Professor in Middle East Studies. “The barriers to entry are
low, but the ways in which cultural forms travel in the digital
age are unpredictable and important.”
Those cultural forms can be “reappropriated” and the
content transformed — sometimes making the material
unrecognizable to those who created it. Hip-hop music or
Hollywood movies can show up in Egypt, Morocco, or Iran
largely stripped of their American identity. For instance,
Shrek is everywhere in Tehran. “The ogre character is painted
on walls of shops and food courts,” he says. The film itself is
dubbed and redubbed, sometimes with sexually provocative
undertones and humor optimized for regional appeal.
“I call this ‘jumping publics,’” says Edwards of the digitally
manipulated content with entirely new, local meanings.

submission, but art and ideas might exert a more
pervasive, influence. During the Cold War, that strategy
flowered. The United States Information Agency (USIA),
deployed jazz bands, writers, and expressionistic art exhibits
to “seduce people away from the power of Communism,”
says Edwards. That approach eventually became known
as “soft power,” to distinguish it from coercive power.
“People like Luce felt there was something about the charisma
of American culture that could help us as a world power,”
says Edwards, noting that as the Cold War came to a close
the USIA was dismantled and reabsorbed into the State
Department. “The USIA apparatus was huge,” he says. He
recalls reading about and visiting USIA-supported schools,
institutes, and libraries across the Middle East, North
Africa, and South Asia while pursuing his earlier research,
including for his 2005 book Morocco Bound.
After the 9/11 attacks, there was a call to reboot Cold War-style
cultural diplomacy, but Edwards says the old soft power
model fails to match today's geopolitical or technological
complexities. “Culture always moved on its own, but today
it has really accelerated and can be manipulated more
powerfully.” No one disputes that American culture shows
up all over the world — including in the architecture of
shopping malls, as well as via social networking platforms.

‘Soft Power’ and Its Limits

But Edwards’ research shows that these cultural productions
abroad no longer necessarily help the United States.

This development would have startled publishing magnate
Henry Luce, who 75 years ago coined the term “American

In fact, he says this cultural dissemination can sometimes

Century” to describe what he saw as the ascendency of the

exacerbate geopolitical frictions, as when US presidential

United States as a global power — politically, economically,

candidate Donald Trump’s anti-Muslim rhetoric shows up

and culturally. He wrote his eponymous essay in 1941

in an Al-Qaeda recruitment video, which happened earlier

as the country debated whether to enter World War II.

this year. Similarly, an obscure anti-Islamic film trailer
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called Innocence of Muslims vaulted to worldwide notoriety

“In the 1990s and into the new century, young people in

in 2012 once it appeared on YouTube.

the Middle East had been consuming American culture
and loving it,” says Edwards. “They don’t necessarily feel

Edwards says that such examples complicate the
relationships that Middle East audiences have with
American culture. While some members of that audience

anxious about their dismay about American politics, since
they figured out there’s a gap, a rupture, between America’s
culture and its politics.”

are receptive to American comic books, music, or superhero
films, they are much less likely to embrace content with

What worries Edwards today, though, is that this gap is

an overt political bent, such as the 2012 film Argo, which

collapsing “because of anti-Muslim rhetoric by American

retells the Iran hostage crisis through the lens of the

politicians and citizens.” — Matt Golosinski

US Central Intelligence Agency.

Food for Thought
Home is the heart of Wendy Wall’s latest scholarship.
The humanities and English expert’s recent book offers a

“Through recipes, you discover a lot about medical theory,

fascinating exploration of the kitchen, connecting it to the

social strata, gender roles, and social rituals, such as how

larger world — notably the political and scientific realms of

people used food to mark class and station,” says Wall, whose

early modern (1500–1700) Europe.

previous books include The Imprint of Gender: Authorship and
Publication in the English Renaissance. For example, one recipe

Recipes for Thought: Knowledge and Taste in the Early
Modern English Kitchen is based on 150 collections of
recipes, many transcribed for the first time. But it isn’t a
cookbook; by excerpting recipes and chronicling kitchen
activities, Wall illustrates knowledge, medicine, and social
order in 16th- and 17th-century England.
While researching Shakespeare’s play The Merry Wives
of Windsor, Wall realized that to understand more about
domestic labor — one of the play’s themes — she needed
to delve into early modern English housework: dairying,
laundering, recipes. “I was looking at how people thought
about what it means to be English, what it’s like to grow up
in a particular region, what did you
eat, how was your cheese made,”

is for a dessert shaped like a family’s coat of arms — created in
an era of debate about coats of arms and their importance. “So
is the lady of the house mocking the concept when she makes
a coat of arms out of sugar and everyone eats it?” Wall asks.
“Or is she showing her status and the fact that her family can
afford sugar?” The author presents the possible interpretations
but lets the reader make a determination.
The recipes she cites are both culinary and medicinal, from
lamb stew and bread to cures for eye infections and fevers.
Other recipes tackle questions of what’s natural versus
artificial. Cookies shaped like letters in particular fonts
reveal that “the kitchen was a domain where women were
reading and writing,” says Wall. “This wasn’t a place where
we’d thought to look before.”

says Wall, director of the Alice
Kaplan Institute for the

The book offers additional surprises. “British food then

Humanities.

wasn’t what we think of it as of today,” she says. “It was
seasoned with spices from India and the Arabian Peninsula

She eventually discovered

and was very close to French food.”

thousands of handwritten
British recipes at London’s

Further handwritten information can be found in recipe

Wellcome Library History

margins — from poems and jokes to family births and

of Medicine Collection

deaths. “There’s a whole intellectual culture that we didn’t

and Washington’s Folger

know existed,” says Wall. “People weren’t just making

Shakespeare Library.

medicines and foods. They were thinking about serious
questions of the day.” — Anne Stein
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BOOKS

After the American
Century: The Ends
of US Culture in the
Middle East
Brian T. Edwards,
English

Dare to Disappoint:
Growing Up in Turkey
Ozge Samanci, radio/
television/film
Macmillan Publishers, 2015

Recipes for
Thought: Knowledge
and Taste in the
Early Modern
English Kitchen

Confronting
Capitalism: Real
Solutions for a
Troubled Economic
System

Wendy Wall, English

Philip Kotler, marketing
Amacom, 2015

Columbia University

Growing up on the Aegean

University of Pennsylvania

Press, 2015

Coast, Ozge loved the sea

Press, 2015
Capitalism emerged

and dreamed of a future
Drawing from a decade
of fieldwork in Cairo,

far from the confines

Recipes can tell us more

triumphant after the fall

of social and familial

than the history of food

of the Berlin Wall, but its

Casablanca, and Tehran,

pressures. She did not want

itself. Through examination

veneer is wearing thin.

this book maps the

to become an engineer,

of English manuscripts

Wealth is increasingly in

deployment and

contrary to her father’s

and two centuries of

the hands of a few, while

appropriation of American

expectations. Instead,

printed recipe collections,

natural resources are

popular culture in the

she sought her own path

Wall reveals an unexpected,

exploited for short-term

Middle East in an era

outside convention –

therapeutic, literate, and

profits and good jobs are

of digital globalization.

resisting predictability

experimental culture of

hard to find. In Confronting

Using examples from

in favor of self-discovery.

the English kitchen. She

Capitalism, Kotler

cinema, comic books,

Amidst political and

shows how recipe writing

addresses these issues

music, and more, Edwards

religious tensions in

in the early modern period

head-on – defining the

shows the impact of

Turkey, Ozge learned

grappled with physical

major problems

innovative cultural

to pursue her aspirations

and metaphysical puzzles

undermining capitalism

exchange — including

while establishing her

of traditional humanistic

today and offering

novel interpretations

place in the world through

and emerging "scientific"

solutions for returning

that challenge popular

excursions in art, politics,

cultures. Through recipe

to a healthier, more

narrative of Western

friendship, and the sea.

production and exchange,

sustainable path. Kotler

cultural domination.

Her memoir offers an

early modern housewives

combines expert insight,

Well researched yet

engaging and whimsical

engaged in creative and

economic history, business

accessible, this text

reflection on coming-of-

intellectual labors as

acumen, and illustrative

provides an indispensable

age within a complex

readers, writers, and

data to identify a way

social setting.

thinkers, while the kitchen

forward that promises

American Studies in a

became an arena of debate,

greater protections

transnational context.

experiment, and invention.

without stagnation.

addition to understanding

— Kate Banner
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Joe Moskal remembers when it all began. He was wearing
jeans and sneakers working as a senior staff fellow at
the National Institute of Mental Health’s Intramural
Research Program, developing molecules and monoclonal
antibodies to use as probes to understand neural pathways
of learning and memory. Over the next 30-plus years, his
spark of an idea became the focus of a research group
headed by Moskal at Northwestern. It developed into a
novel antidepressant with promising results, spawned a
startup called Naurex Inc., and serves as a platform for
even more promising pharmaceuticals. In 2015 the

Office for Research
633 Clark Street
Evanston, IL 60208-1108

pharmaceutical company Allergan acquired
Naurex for $560 million, paving the way for the
promising antidepressant programs to proceed
into late-stage clinical trials and eventually enter
the market. The transaction capped decades of
neuropharmaceutical progress in the laboratory,
seven years of business development, and resulted in
a new spin-off company that will allow Moskal and his
colleagues to continue discovering and developing new
therapies for brain and nervous system disorders.
— Photo and text courtesy of McCormick School of Engineering

