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Zdenĕk P. Bažant is Distinguished McCormick Institute
Professor and W.P. Murphy Professor of Civil Engineering,
Mechanical Engineering and Materials Science in
McCormick School of Engineering and Applied Science.
His research focuses on the effect of structure size on
structural strength as it relates to the failure behavior of
structures. An article about Bažant’s research may be found
on page 29. Photo by Washek F. Pfeffer.
Emilie Ringe is a graduate student working on a
collaborative project with the research groups of
Richard P. Van Duyne, professor of chemistry (Weinberg
College of Arts and Science), and Laurence D. Marks,
professor of materials science and engineering
(McCormick). Read more about Ringe’s studies on
nanoparticle shape effect and modeling on page 49.
Photo by Andrew Campbell.
Leemore Dafny is associate professor of management
and strategy in Kellogg School of Management. Dafny
is an applied microeconomist whose research focuses
on competition in healthcare markets and the impact of
public interventions on healthcare costs and quality. Find
out more about her research on page 35. Photo by
Andrew Campbell.

Seema Khan is Bluhm Family Professor of Cancer Research
at Feinberg School of Medicine. Her research focus is on
benign breast disease, breast cancer surgery, high-risk
breast disease, and surgical oncology. Her Excellence
in Research article may be found on page 38. Photo by
Andrew Campbell.
Hans Thomalla is an award-winning composer and
assistant professor of music at the Henry and Leigh Bienen
School of Music. Read more about him, his work, and
the creation of his opera, Fremd, on page 53. Photo by
Manu Theobald ©Ernst von Siemens Music Foundation.
Bryce Meredig is a graduate student in the lab of Chris
Wolverton, professor of materials science and engineering
in McCormick. Meredig uses computer algorithms to study
and predict the properties of materials. Read more about
the research on page 46. Photo by Andrew Campbell.
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December 2011
Dear Colleagues,
Northwestern’s strategic planning process was developed
with input from across the entire University community. If
you have not read the new plan, I encourage you to do so. It
is an inspiring view of Northwestern’s future and provides a
solid framework with opportunities for each unit across the
University to develop the tactical plans to move Northwestern
to a future of ever-greater societal impact.
The Strategic Plan is based on four pillars: Discover, Integrate,
Connect, and Engage. The prime missions of the University,
including the research missions, are integral to all four pillars.
As the plan states, its tight interconnection with research is
a result of “the enormous power of collaboration for which
Northwestern is renowned.” This collaboration is the essence of
research and a Northwestern strength that is visible every day.
Our research enterprise continued to move forward this
year with significant discoveries in so many areas. You will
see evidence of this in the “Excellence in Research” articles that follow in this annual report,
showcasing the work of 25 faculty members and four graduate students from across the breadth
of the University.
A visible way in which we collaborated to bring forth new knowledge was the Office for Researchsponsored “Biology by Design,” Northwestern’s first public forum and symposium focused
on synthetic biology. In this exciting new field, interchangeable biological parts and devices
are developed so they can be assembled for a wide range of purposes, including clean and
sustainable energy and manufacturing, medicine, and environmental stewardship.
More than 275 individuals registered for the May event, coming to Northwestern from as far away
as the University of Glasgow in Scotland and Imperial College in London as well as from many
US universities. Both the public forum on May 10 and the symposium on May 11 were packed.
Students, staff, faculty, and our Evanston and Chicago neighbors came together to learn about
harnessing the potential of living systems to address major societal needs.
We learned last month that Michael Jewett, chemical and biological engineering, one of the
coorganizers of Biology by Design, has been awarded a Packard Fellowship for Science and
Engineering by the David and Lucile Packard Foundation. He’s one of the 16 promising science
and engineering researchers nationwide to be named this year to receive an unrestricted research
grant of $875,000 over five years. With his Packard Foundation funding, Jewett will advance his
research on developing cell-free synthetic biology for biomanufacturing new classes of life-saving
drugs, sustainable fuels, and novel materials from renewable resources, both quickly and on
demand. In our usual interdisciplinary way, Jewett is not only a faculty member in the McCormick
School of Engineering and Applied Science but also a member of the Chemistry of Life Processes
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Institute and the Robert H. Lurie Comprehensive Cancer Center of Northwestern University. Read
more about his research on page 37 of this report.
In May we opened our Proteomics Center of Excellence in Silverman Hall, which you will read
more about on page 20. A fast-evolving field at the intersection of science and technology,
proteomics is an area in which protein structure and function are characterized. Proteomics
will provide the link between genes, proteins, and disease, and proteomic technologies will
play an important role in drug discovery, diagnostics, and molecular medicine. As researchers
study defective proteins that cause particular diseases, their findings will undoubtedly lead to
the development of new drugs that, for example, either alter the shape of a defective protein
or mimic a missing one. According to center director Neil Kelleher, molecular biosciences and
chemistry, “This Center of Excellence will help position Northwestern to be a focal point for the
Human Proteome Project, akin to the Human Genome Project that ran from 1985 to 2002.”

Beyond Our Walls
While the majority of our research occurs on campus, it is also thriving beyond the walls of
Northwestern as we engage across the globe. Integrating experience with theory has always
been one of Northwestern’s strengths, and we offer that to our students as a matter of course.
For example, in the Earth and planetary sciences area alone, each year we send students to
Alaska to examine and measure the permafrost with Andrew Jacobson; others go with Francesca
McInerney to dig up the vertebrate fossil record in the Bighorn Mountains of Wyoming. The
Bighorn Basin serves as a virtual laboratory for examining the massive changes associated with
the Cenozoic-era global warming known as the Paleocene-Eocene Thermal Maximum (PETM),
during which temperatures increased by 5 to 8 degrees Celsius (9 to 18 degrees Fahrenheit). These
are just two of the many scores of examples I could give of undergraduate and graduate student
opportunities for hands-on learning.
We are making it easier in many ways for students and postdocs to extend their educational
journeys to our partner Argonne National Laboratory. We signed an agreement last summer to
launch a joint initiative with Argonne to expand opportunities for Northwestern undergraduate
and graduate students to perform research there under the joint direction of Argonne researchers
and Northwestern faculty. A significant goal is to streamline our administrative processes
and lower the barriers for collaboration between our institutions. While many of our existing
University research centers thrive in part because of a collaboration with Argonne, I will highlight
two: the Argonne-Northwestern Solar Energy Research (ANSER) Center, led by Michael R.
Wasielewski, chemistry, which is looking to produce increased solar cell efficiency and liquid
fuels immediately from sunlight; and the Northwestern Synchrotron Research Center, directed
by Michael J. Bedzyk, materials science and engineering, and Wayne F. Anderson, molecular
pharmacology and biological chemistry, which uses the X-rays from Argonne’s Advance Photon
Source to study advanced materials used in manufactured products and to characterize proteins
so that we can understand disease and develop new drugs.
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Faculty Excellence
None of our research would be possible, of course, without the inspiration and guidance
provided by Northwestern’s world-class faculty. This excellence is recognized not only within the
Northwestern community but also by professional peers. One shining example is Tobin Marks,
chemistry and materials science and engineering, a world leader in the fields of organometallic
chemistry, chemical catalysis, materials science, organic electronics, solar energy, photovoltaics,
and nanotechnology. The depth and breadth of his work as well as his innovation have been
recognized in the last year alone by the Camille and Henry Dreyfus Foundation, the American
Chemical Society, and the Indian Academy of Sciences. In particular, the Dreyfus Prize in the
Chemical Sciences is a singular recognition given biennially by the Dreyfus Foundation and this
year conferred in catalysis. Recognizing exceptional and original research in a selected area of
chemistry that has advanced the field in major ways, the prize is considered one of the most
significant US awards for chemical sciences. Our heartfelt congratulations to Tobin.
Another major award was recently conferred on Carla Pugh, surgery. She received a Presidential
Early Career Award for Scientists and Engineers (PECASE) for her novel research to develop the
physical tests that measure medical students’ and physicians’ ability to perform physical exams.
The PECASE is the highest honor bestowed by the US government on science and engineering
professionals in the early stages of their independent research careers. Last year’s PECASE
awardees also included Malcolm MacIver, mechanical and biomedical engineering, and Emily
Weiss, chemistry. You can read more about Pugh’s work on page 48.
More evidence of excellence is the award given to Thomas J. Hope, cell and molecular biology,
to develop a new concept for a mucosal antibody-based HIV vaccine. A $5.5 million grant was
given under the Collaboration for AIDS Vaccine Discovery (CAVD), a program supported by the
Bill & Melinda Gates Foundation. The proposed vaccine potentially could prevent humans from
contracting the virus by altering the virus’s ability to reach those cells that typically harbor it.
Hope currently leads a team of experts from Northwestern, Harvard University, the University of
North Carolina, and the US Military HIV Research Program. This diverse team will continue to aid
him in his goal—and further humanity’s progress toward limiting the spread of this disease. Read
more about his research on page 36.
Another award, the prestigious Grand Challenges in Global Health Explorations Grant, was given
by the Bill & Melinda Gates Foundation to Linda J. Broadbelt and Keith E. J. Tyo, both chemical
and biological engineering, for an innovative project that seeks to significantly decrease the
price of drugs that treat HIV, tuberculosis, and malaria. The two are working to develop novel
biosynthetic processes for making important drugs that are too expensive to be purchased in
resource-poor countries. More efficient biosynthetic production could dramatically expand the
use of these drugs in poor countries and reduce the mortality and spread of diseases. Their work is
a good example of synthetic biology put to society-changing use.
The above is but a sampling of the most recent major awards. You can read the complete list of
last year’s faculty recognition and honors beginning on page 10.
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Strengthening Collaborations
Nowhere is collaboration and interdisciplinarity more evident than in our 26 University research
centers, which bring together researchers from all our schools.
This fall we celebrated the renewal of the National Science Foundation (NSF) grant for the support
of the Materials Research Science and Engineering Center, which was founded in 1960 and is one
of the oldest interdisciplinary research centers in the nation. The grant provides the center $16.2
million over a period of six years. The Materials Research Science and Engineering Center is led
by Monica Olvera de la Cruz, materials science and engineering, who last year was inducted as a
fellow in the American Academy of Arts and Sciences.
Another of our oldest centers is planning for a change of leadership. David Figlio, an education
economist, will become the sixth director of the Institute for Policy Research (IPR) in September
2012. He will succeed IPR’s current director, Fay Lomax Cook, who has been a guiding force for
the institute for the past 16 years. Figlio is a leading national scholar on education policies and
interventions and has explored issues from school accountability and standards to welfare policy
and policy design. His work was showcased in “Excellence in Research” in the 2010 Office for
Research Annual Report.

Engaging with Our Community
Increasingly we are sharing our efforts and successes beyond Northwestern’s campus. One such
effort is Science in Society (SiS), an office dedicated to science outreach and public engagement.
Director Michael Kennedy and his team are bringing science to the community and helping our
researchers better communicate the aims and importance of their work to public audiences.
Central to Science in Society’s mission is Science Club, an after-school program for middle school
youth held in partnership with the Boys & Girls Club of Chicago and Chicago Public Schools.
This initiative brings Northwestern graduate students to the club to mentor youth through fun,
hands-on experiments throughout the academic year. A similar program for high school biology
students is ongoing at Evanston Township High School.
In addition to youth-focused initiatives, SiS publishes an educational e-magazine that highlights
Northwestern research, promotes upcoming public events, and provides a real-world publishing
platform for University scientists learning to write about their work for general audiences. The
annual SiS images contest, “Capturing the Beauty of Science,” draws research-based images from
across the University, with winners showcased online and at venues throughout the Chicago area.
See this year’s winning images on pages 24-27.

Agents for Change
Operating behind the scenes is a Northwestern system that will support possible breakthroughs
in health care and healthcare delivery. It is the Enterprise Data Warehouse (EDW), part of the
Northwestern University Biomedical Informatics Center (NUBIC), directed by Justin Starren,
preventive medicine. The EDW contains a database of clinical information without patient
identifiers that can be shared among the University’s clinical partners, including the hospital and
the faculty foundation. These data help facilitate research and operational reporting. In fiscal
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year 2010 alone, the EDW team provided support for more than 240 research projects and nine
research grants, with funding totaling $12.4 million.
Northwestern’s Innovation and New Ventures Office (INVO), headed by executive director Alicia
Löffler, associate vice president of research, manages the University’s invention disclosure,
assessment, patenting, and marketing processes. As the office’s name implies, it is much more
than a technology transfer office. In the past year INVO helped launch 11 new start-up companies
and was involved in helping the University’s start-ups raise nearly $200 million. In addition,
the INVO team processed 196 invention disclosures and secured 25 new licensing agreements.
The office has been very successful and innovative in strengthening our relationships with the
corporate world. Further, INVO is playing a lead role in enhancing the culture of innovation and
entrepreneurship at Northwestern and across the Chicago area. INVO regularly holds sessions
for faculty, students, and postdocs who are in a position to bring their research ideas out of the
University into societal use. It is also a leader in the Chicago Innovation Mentors (CIM) program,
which links aspiring entrepreneurs with seasoned mentors to enhance commercialization. With
initial emphasis on the biotech world, CIM is a joint effort of Northwestern, the University of
Chicago, the University of Illinois at Chicago, and the Illinois Biotechnology Institute Organization.
CIM is an important example of the activities led by the state’s major research universities to
enhance entrepreneurial activity.
With the financial uncertainty in Washington, Europe, and other parts of the globe, many
express worry about the future of university research. Most specifically, there is consternation
about the federally sponsored research that is the mainstay of our research enterprise here at
Northwestern and at research institutions across the country and around the world. But I remain
optimistic. University research continues to be a source of strength for our economy and our
society. Stoking this productive engine is more important now than ever. I’ve spent enough time
in Washington this year to know that our legislators understand this. Further, at Northwestern we
have hosted legislators from both sides of the aisle and heard them all indicate the importance of
funding university research. Our faculty are an important part of the discussion, participating in
meetings and serving on committees and councils nationally and internationally. Research drives
innovation, which leads to societal improvements in areas as diverse as medicine, technology,
social sciences, arts, and humanities. Each of these areas is vital to the nation and the world. Each
of these areas thrives at Northwestern.

All the best,

Vice President for Research
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AWARDS AND RECOGNITION
Awards and Recognition
Northwestern’s new strategic plan states,
“Great universities are known for their

National Academy of Sciences Membership
with Current Affiliation
University

Members
2007

Members
2008

Members
2009

Members
2010

Members
2011

Harvard University

165

167

165

164

166

Stanford University

130

132

125

126

131

Massachusetts Institute of Technology

103

109

144

116

117

Princeton University

73

74

74

74

77

perform innovative research; attract, teach,

Yale University

61

61

59

60

61

and mentor exceptional students; and

Columbia University

44

41

45

46

46

engage in activities that benefit and enrich

University of Chicago

41

41

40

40

40

society. Our faculty does its best work when

Cornell University

39

39

39

37

37

its members produce transformative research

University of Pennsylvania

33

33

29

29

28

Johns Hopkins University

19

21

19

23

23

Duke University

20

18

22

21

22

Northwestern University

18

16

16

18

19

Washington University

16

16

16

15

17

The distinction of Northwestern’s faculty

University of Rochester

8

8

8

8

9

is indicated by membership in prestigious

Brown University

6

7

7

7

8

national academies and societies, awards

Rice University

3

3

3

3

4

Dartmouth College

1

1

2

2

2

Georgetown University

0

0

1

1

1

intellectual depth.” Northwestern’s
intellectual depth depends primarily on our
faculty. Faculty generate new knowledge;

as well as graduates who will conduct
transformative work themselves throughout
their careers.

from the best grant and fellowship programs,
citations, and other recognition and honors.
This report focuses on both the financials
of research excellence—sponsored project
awards, expenditures, and proposals—and

Source: National Academy of Sciences of the United States of America membership online at
www.nasonline.org

National Academy of Engineering
Membership with Current Affiliation

on more individual faculty accomplishments
during the past year. It also places

University

Members
2007

Members
2008

Members
2009

Members
2010

Members
2011

109

108

110

112

108

Stanford University

87

84

90

91

92

Princeton University

21

21

23

25

28

Cornell University

23

24

24

25

26

based on the Consortium on Financing Higher

Harvard University

15

16

19

20

19

Education (COFHE) groupings, we are better

Northwestern University

18

15

19

18

18

able to compare University benchmarks for

Columbia University

18

16

16

16

16

research. Our COFHE cohort includes private

Rice University

10

12

12

12

13

schools that attract a national undergraduate

University of Pennsylvania

9

9

9

10

9

applicant pool and have characteristics in

Yale University

Northwestern research within a benchmark
group of universities. By putting our efforts
in a context that considers peer institutions,

common that permit each school’s inclusion in
various cooperative studies.

Members of National Academies
and Societies
One of the highest honors for faculty is
election to prestigious national academies
and societies such as the National Academy

Massachusetts Institute of Technology

6

7

7

7

6

12

12

11

9

5

University of Rochester

5

5

5

5

5

University of Chicago

1

1

1

2

4

Brown University

2

2

2

3

3

Dartmouth College

3

3

3

3

3

Duke University

3

3

3

3

3

Washington University

4

2

2

2

2

Georgetown University

0

0

0

0

0

Johns Hopkins University

Source: National Academy of Engineering membership online at www.nae.edu

of Sciences (NAS), the National Academy
of Engineering (NAE), and the Institute of
Medicine (IOM). The national academies bring
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together committees of experts in all areas of
scientific and technological endeavor. These

Institute of Medicine Membership with
Current Affiliation
Members
2007

Members
2008

Members
2009

Members
2010

Members
2011

experts serve pro bono to address critical

University

national issues and give advice to the federal

Harvard University

144

143

133

140

145

government and the public.

Stanford University

50

53

61

68

71

Johns Hopkins University

47

56

53

68

70

University of Pennsylvania

41

49

50

62

66

Columbia University

45

45

47

59

60

Yale University

37

41

39

52

52

Duke University

32

33

33

38

38

simulation of mechanical events such as car

Massachusetts Institute of Technology

27

28

29

36

38

crash, drop test, and other prototype testing.

Washington University

23

26

33

32

32

His main interests lie in the development

Cornell University

11

10

9

11

19

of computational methods for engineering

University of Rochester

13

15

14

17

17

problems.

University of Chicago

10

11

11

17

17

N/A

N/A

N/A

12

13
10

This year, Ted Belytschko, mechanical
engineering, was elected to the National
Academy of Sciences. Belytschko is an expert
in computational methods for computer

Don Norman, electrical engineering and

Dartmouth College
Princeton University

computer science, emeritus, was welcomed

Georgetown University

into the National Academy of Engineering.

Northwestern University

He is a leader in the application of human-

Brown University

centered design. Norman was cited for his

Rice University

“development of design principles based

9

9

9

10

N/A

N/A

N/A

8

8

3

3

3

5

5

N/A

N/A

N/A

5

5

1

1

1

1

1

Source: Institute of Medicine Public Directory online at www.iom.edu

on human cognition that enhance the
interaction between people and technology.”

National Science Foundation CAREER Awards

CAREER Awards from the National
Science Foundation

University

The Faculty Early Career Development

Columbia University

Massachusetts Institute of Technology

2008

2009

2010

2011

12

9

16

8

12

8

5

12

6

7

3

6

5

9

1

12

8

14

6

10

University of Pennsylvania

4

2

4

7

7

Princeton University

3

2

8

6

3

CAREER Award recognizes and supports

Duke University

4

4

7

4

1

the early career development activities of

Stanford University

9

5

10

4

9

those teacher-scholars who are most likely

Northwestern University

6

4

12

5

7

to become the academic leaders of the

Harvard University

1

5

8

6

4

21st century. Seven Northwestern faculty

Johns Hopkins University

4

5

6

4

3

Rice University

5

7

5

2

6

Washington University

3

4

3

4

5

University of Chicago

3

4

2

2

3

Steven Franconeri, psychology

University of Rochester

1

3

3

3

2

Seema Jayachandran, economics1

Brown University

2

2

3

4

4

Georgetown University

0

0

2

0

0

Dartmouth University

1

2

3

3

1

(CAREER) Program is the National Science
Foundation’s most prestigious award
program for new faculty members. The

members were recipients of NSF CAREER
Awards in 2011:

Jens Koch, physics and astronomy
Nicole Immorlica, electrical engineering
and computer sciences
Paul Leonardi, communication studies,
industrial engineering and management
Adilson Motter, physics and astronomy
Hao Zhang, biomedical engineering

Hired in 2011

1
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Yale University

2007

Cornell University

Source: www.nsf.gov/awardsearch

Citations

M.-Marsel Mesulam, Neuroscience

Among the nation’s most important researchers

Richard J. Miller, Neuroscience, Pharmacology

are those faculty members whose influence is
demonstrated by the citations to their published
work in the literature of their fields. In this way, their

Chad Mirkin, Chemistry
Jorge Nocedal, Mathematics

colleagues acknowledge their intellectual debt to these

Robert H. Porter, Economics/Business

individuals. Researchers who have made fundamental

Mark A. Ratner, Chemistry

contributions to the advancement of science and
technology in recent decades are recognized in this list.
In 2011, 44 Northwestern faculty members appeared
on the Institute for Scientific Information list of highly

Martin H. Redish, Social Sciences, General
Sergio Rebelo, Economics/Business
Michael Schmitt, Physics

cited researchers. This list is made up of less than half a

Robert Schleimer, Immunology

percent of the more than 5 million researchers indexed

Patricia G. Spear, Microbiology

in the ISI database. The following Northwestern faculty

Jeremiah Stamler, Clinical Medicine

are among the most-cited researchers worldwide (in
their respective categories):
James C. Anderson, Economics/Business
Alvin Bayliss, Mathematics
Zdeněk P. Bažant, Engineering
Ted Belytschko, Engineering
Robert Ogden Bonow, Clinical Medicine
Lawrence J. Christiano, Economics/Business
Stephen H. Davis, Engineering

Seth Stein, Geosciences
Allen Taflove, Computer Science
Martin A. Tanner, Mathematics
Peter W. Voorhees, Materials Science
Julia R. Weertman, Materials Science
Michael D. Whinston, Economics/Business
Steven Wolinsky, Microbiology
Edward J. Zajac, Economics/Business

Greg J. Duncan, Social Sciences, General
Alice H. Eagly, Psychology/Psychiatry
Martin Stewart Eichenbaum, Economics/Business
Katherine T. Faber, Materials Science
Arthur J. Freeman, Physics
Robert J. Gordon, Economics/Business
Ranjay Gulati, Economics/Business
John Hagan, Social Sciences, General
Michael L. Honig, Computer Science
Yonggang Huang, Engineering
James A. Ibers, Chemistry
Leon M. Keer, Engineering
Robert A. Lamb, Microbiology
Wing Kam Liu, Engineering
Tobin J. Marks, Chemistry
Thomas O. Mason, Materials Science
Bernard J. Matkowsky, Mathematics
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2010–11 Faculty Recognition and Honors
Each year President Morton Schapiro and Provost Daniel
Linzer host a dinner honoring faculty members who
have brought distinction to Northwestern in the prior
year by their recognition from societies and agencies
outside the University. The Office of Administration
and Planning, in conjunction with the Faculty Honors
Committee, compiles a comprehensive list of faculty
awardees; recipients of the most prestigious awards are
then selected by the committee for participation in the
Faculty Recognition Dinner.
The following faculty members were honored at the
2010–11 Faculty Recognition Dinner in December.
Jan Achenbach, engineering sciences and
applied mathematics, mechanical engineering:
Honorary Doctorate, Zhejiang University;
Honorary Foreign Member, National Academy of
Sciences of the Republic of Korea
James Adams, emergency medicine: Hal
Jayne Academic Excellence Award, Society of
Academic Emergency Medicine
Karen Alter, political science: Fellow, John Simon
Guggenheim Memorial Foundation
Pablo Boczkowski, communication studies: Best
Book Award, Communication and Information
Technologies Section, American Sociological
Association
Zdeněk P. Bažant, civil and environmental
engineering, materials science and engineering:
Member, American Society of Mechanical
Engineers; Honorary Member, American
Concrete Institute; Maurice A. Biot Medal,
American Society of Civil Engineers

Linda Broadbelt, chemical and biological
engineering: Gaden Award, American Chemical
Society
David Brown, physical therapy and human
movement sciences: Marian Williams Award
for Excellence in Physical Therapy Research,
American Physical Therapy Association
Christopher Bush, French and Italian: New
Directions Fellowship, Andrew W. Mellon
Foundation
Fabian Bustamante, electrical engineering and
computer science: Senior Member, Institute of
Electrical and Electronics Engineers
Clare Cavanagh, Slavic languages and
literatures: Award for Criticism, National Book
Critics Circle
P. Lindsay Chase-Lansdale, human development
and social policy: Distinguished Contributions
to Public Policy for Children Award, Society for
Research in Child Development
Dennis Chong, political science: Franklin L.
Burdette/Pi Sigma Alpha Award, American
Political Science Association
Katherine Christoffel, pediatrics: Benjamin
Gingiss Award, Bright Promises Foundation
Anis Contractor, physiology: Memory
and Cognitive Disorders Award, McKnight
Endowment Fund for Neuroscience
Huey Copeland, art history: Fellow, W. E. B. Du
Bois Institute for African and African American
Research
Shari Diamond, law: Harry J. Kalven Jr. Prize, Law
and Society Association

Mark Beeman, psychology: Kavli Fellow,
National Academy of Sciences

Daniel Dombeck, neurobiology: Fellowship,
Esther A. and Joseph Klingenstein Fund

Ted Belytschko, mechanical engineering:
William Prager Medal, Society of Engineering
Science; Member, National Academy of Sciences

Charles Dowding, civil and environmental
engineering: Distinguished Service Award,
International Society of Explosives Engineers

Eula Biss, English: Fellow, John Simon
Guggenheim Memorial Foundation; Fellowship,
Howard Foundation

Vinayak Dravid, materials science and
engineering: Fellow, American Physical
Society; Fellow, American Association for the
Advancement of Science

Galen Bodenhausen, psychology: Carol and Ed
Diener Award for Outstanding Contributions to
Personality and Social Psychology, Foundation
for Personality and Social Psychology
Robert Bonow, cardiology: Master, American
College of Physicians
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James Druckman, political science: Franklin
L. Burdette/Pi Sigma Alpha Award, American
Political Science Association
Alice Eagly, psychology: Berlin Prize, American
Academy in Berlin; Raymond A. Katzell Award,
Society for Industrial and Organizational
Psychology

Eli Finkel, psychology: Fellow, Association for
Psychological Science
Bernadette Fort, French and Italian: Officier,
Ordre des Palmes Académiques (France)
Steven Franconeri, psychology: Faculty Early
Career Development Award, National Science
Foundation
Toby Gee, mathematics: Research Fellowship,
Alfred P. Sloan Foundation
Reginald Gibbons, English, classics: Fellow,
Center for Hellenic Studies, Harvard University
Matthew Glucksberg, biomedical engineering:
Fellow, Biomedical Engineering Society
Erwin Goldberg, molecular biosciences:
Distinguished Andrologist Award, American
Society of Andrology
Bartosz Grzybowski, chemical and biological
engineering: Young Investigator Award,
Nanoscale Science and Engineering Forum,
American Institute of Chemical Engineers
Dean Ho, biomedical engineering: Translational
Research Award, Coulter Foundation

Michael Jewett, chemical and biological
engineering: Early Career Professor Award,
Agilent Technologies; Young Faculty Award,
Defense Advanced Research Products Agency
E. Patrick Johnson, performance studies, African
American studies: Bert Williams Award, Black
Theatre Alliance Awards; Leslie Irene Coger
Award for Distinguished Performance, National
Communication Association
Aggelos Katsaggelos, electrical engineering
and computer science: Signal Processing Society
Achievement Award, Institute of Electrical and
Electronics Engineers
Leon Keer, civil and environmental engineering:
Raymond D. Mindlin Medal, American Society of
Civil Engineers
Christina Kiaer, art history: Berlin Prize,
American Academy in Berlin; Fellow, School of
Historical Studies, Institute for Advanced Study
John Kretzmann, education and social policy:
Honorary Doctorate, Valparaiso University

Yael Hochberg, finance: Citation of Excellence,
Emerald Management Reviews

Harold Kung, chemical and biological
engineering: Gabor A. Somorjai Award for
Creative Research in Catalysis, American
Chemical Society

Brian Hoffman, chemistry: Alfred Bader Award in
Bioinorganic or Bioorganic Chemistry, American
Chemical Society

Robert Kushner, internal medicine: AtkinsonStern Award for Distinguished Public Service,
Obesity Society

Jiaxing Huang, materials science and
engineering: Research Fellowship, Alfred P. Sloan
Foundation

Eva Lam, education and social policy: MidCareer Award, Special Interest Group for Second
Language Research, American Educational
Research Association

Elizabeth Shakman Hurd, political science:
Hubert Morken Award for Best Publication in
Religion and Politics, American Political Science
Association

Robert Lamb, molecular biosciences:
Investigator (renewal), Howard Hughes Medical
Institute

James Ibers, chemistry: Fellow, American
Chemical Society

Wyndham Lathem, microbiology–immunology:
Kavli Fellow, National Academy of Sciences

Nicole Immorlica, electrical engineering
and computer science: Faculty Early Career
Development Award, National Science
Foundation

Amy Leach, English, creative writing: Whiting
Writers Award, Mrs. Giles Whiting Foundation

William Irons, anthropology: Lifetime
Achievement Award, Human Behavior and
Evolution Society

Paul Leonardi, communication studies,
industrial engineering and management
sciences: Faculty Early Career Development
Award, National Science Foundation; Paper
Award, Communication and Information
Technologies Section, American Sociological
Association

Yehea Ismail, electrical engineering and
computer science: Fellow, Institute of Electrical
and Electronics Engineers

Carol Lee, education and social policy: Fellow,
American Educational Research Association
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Donald Lloyd-Jones, preventive medicine,
cardiology: Member, American Society for
Clinical Investigation
Malcolm MacIver, biomedical engineering:
Presidential Early Career Award for Scientists and
Engineers, United States Government
Hani Mahmassani, civil and environmental
engineering: Outstanding Intelligent
Transportation Systems Application Award,
Institute of Electrical and Electronics Engineers
James Mahoney, political science, sociology: J.
David Greenstone Best Book Award, Gregory M.
Luebbert Best Book Award, and Robert Jervis
and Paul Schroeder Best Book Award, American
Political Science Association; Distinguished
Contribution to Scholarship Book Award,
American Sociology Association
Tobin Marks, chemistry, materials science and
engineering: Dreyfus Prize in the Chemical
Sciences, Camille and Henry Dreyfus Foundation;
Arthur C. Cope Senior Scholar Award and Harry
and Carol Mosher Award, American Chemical
Society; Honorary Fellow, Indian Academy of
Sciences

Method to Extend Research in Time Award,
National Institutes of Health
Dale Mortensen, economics: Nobel Memorial
Prize in Economic Sciences, Nobel Foundation
Adilson Motter, physics and astronomy: Faculty
Early Career Development Award, National
Science Foundation
Barry Nelson, industrial engineering and
management sciences: Fellow, Institute of
Industrial Engineers
Abraham Nitzan, chemistry: Israel Prize in
Chemistry, State of Israel; Member, Israel
Academy of Science and Humanities
Jorge Nocedal, industrial engineering and
management sciences: Charles Broyden Prize,
Optimization Methods & Software; Fellow,
Society for Industrial and Applied Mathematics
Donald Norman, electrical engineering and
computer science: Member, National Academy of
Engineering
Justin Notestein, chemical and biological
engineering: DuPont Young Professor, DuPont
Fellows Forum

Bernard Matkowsky, engineering sciences
and applied mathematics: Fellow, Society for
Industrial and Applied Mathematics

William Ocasio, management and organizations:
Dan and Mary Lou Schendel Best Paper Prize,
Strategic Management Society

David Matsa, finance: Glucksman Prize for Best
Faculty Research Paper in Finance, Glucksman
Institute, New York University

Teri Odom, chemistry: Fellow, Radcliffe Institute
for Advanced Study

David McLean, neurobiology: Research
Fellowship, Alfred P. Sloan Foundation
Thomas Meade, chemistry: Achievement Award,
Society for Molecular Imaging; Fellow, American
Chemical Society
Phillip Messersmith, biomedical engineering:
Fellow, International Federation of Biomaterials
Societies
Chad Mirkin, chemistry: Award for Creative
Invention, American Chemical Society; Member,
Institute of Medicine; Fellow, American Academy
of Arts and Sciences
Joel Mokyr, economics: Lifelong Fellow,
Cliometric Society
Sara Monoson, political science, classics: Fellow,
Center for Hellenic Studies, Harvard University
Richard Morimoto, molecular biosciences:
Fellow, American Academy of Arts and Sciences;
12 Annual Report 2011 | Awards and Recognition

William Paden, French and Italian: Emeritus
Fellow, Andrew W. Mellon Foundation
Mitchell Petersen, finance: Editor’s Choice
Award, The Review of Financial Studies,
Oxford Journals
Penelope Peterson, human development
and social policy, learning sciences: Member,
National Academy of Education
Monica Prasad, sociology: Fulbright Award,
Fulbright Scholar Program
Carla Pugh, surgery–gastroenterology/
endocrinology, education and social policy:
Presidential Early Career Award for Scientists and
Engineers, United States Government
Janice Radway, communication studies,
performance studies, English: Carl Bode–Norman
Holmes Pearson Award, American Studies
Association; Communication as an Open Field
Award, International Communication Association

David Rapp, psychology, education and social
policy: Tom Trabasso Young Investigator
Award, Society for Text and Discourse; Fellow,
Association for Psychological Science
Mark Ratner, chemistry: Fellow, American
Chemical Society
Dorothy Roberts, law: Sage Award, Mayor
Richard M. Daley and the Chicago Commission
on Human Relations Advisory Council on Women

and Gynecology/IOM Anniversary Fellow,
Institute of Medicine
Marc Slutzky, neurology: Doris Duke Clinical
Scientist Development Award, Doris Duke
Charitable Foundation
Randall Snurr, chemical and biological
engineering: Award for Excellence in Industrial
Gases Technology, American Institute of
Chemical Engineers

Michael Roloff, communication studies: Mark L.
Knapp Award in Interpersonal Communication
and Donald H. Ecroyd Award for Outstanding
Teaching in Higher Education, National
Communication Association

Brian Sternthal, marketing: Fellow, Association
of Consumer Research

Alan Sahakian, biomedical engineering: Fellow,
American Institute for Medical and Biological
Engineering

Cheng Sun, mechanical engineering: Chao and
Trigger Young Manufacturing Engineer Award,
American Society of Mechanical Engineers

Alberto Salvo, management and strategy:
Robert Mundell Prize for Best Article, Canadian
Economics Society

Hans Thomalla, music studies: Composer’s Prize,
Ernst von Siemens Music Foundation

George Schatz, chemistry: Honorary Doctorate,
University of Córdoba (Argentina); Herschbach
Medal, Conference on the Dynamics of
Molecular Collisions
Joseph Schofer, civil and environmental
engineering: Roy W. Crum Distinguished Service
Award, Transportation Research Board,
National Academies
Kenneth Seeskin, philosophy: National Jewish
Book Award, Jewish Book Council

Samuel Stupp, materials science and
engineering: Honorary Doctorate, National
University of Costa Rica

Helen Thompson, English: Newberry Library
Fellowship, National Endowment for the
Humanities
Fred Turek, neurobiology: Distinguished
Scientist Award, Sleep Research Society
Douglas Vaughan, medicine: Member, American
Clinical and Climatological Association
Peter Voorhees, materials science and
engineering: Bruce Chalmers Award, Minerals,
Metals & Materials Society

Tamar Seideman, chemistry: Member,
German Academy of Sciences Leopoldina;
Raymond and Beverly Sackler International Prize,
Tel Aviv University

Michael Wasielewski, chemistry: Arthur C. Cope
Scholar Award, American Chemical Society

David Seidman, materials science and
engineering: Fellow, American Academy of Arts
and Sciences; Faculty Award, IBM

Julia Weertman, materials science and
engineering: Honorary Member, ASM
International—The Materials Information Society

Selim Shahriar, physics and astronomy: Fellow,
Optical Society of America

Emily Weiss, chemistry: Presidential Early
Career Award for Scientists and Engineers,
United States Government; Fellowship for
Science and Engineering, David and Lucile
Packard Foundation; Research Fellowship,
Alfred P. Sloan Foundation

Stanford Shulman, pediatrics: Award for
Lifetime Contribution to Infectious Diseases
Education, American Academy of Pediatrics
Richard Silverman, chemistry: Fellow and E.
B. Hershberg Award for Important Discoveries
in Medicinally Active Substances, American
Chemical Society
Melissa Simon, obstetrics and gynecology:
Norman F. Gant/American Board of Obstetrics

Sandra Waxman, psychology: Fellow, American
Academy of Arts and Sciences

William West, English: Huntington Library
Fellowship, National Endowment for the
Humanities
Amie Wilkinson, mathematics: Ruth Lyttle Satter
Prize, American Mathematical Society
Awards and Recognition | Annual Report 2011
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Jessica Winegar, anthropology: Arnold Rubin
Outstanding Publication Award, Arts Council of
the African Studies Association

Research Fellowships

Christopher Wolverton, materials science and
engineering: Fellow, American Physical Society

national competitions for research sponsorships.

Fengqi You, chemical and biological
engineering: David W. Smith Jr. Publication
Award, American Institute of Chemical Engineers

University is the second top producer of 2011–12

Harvey Young, theatre: Lilla A. Heston Award for
Outstanding Scholarship in Interpretation and
Performance Studies, National Communication
Association

awarded the prestigious scholarships from the

Farhad Yusef-Zadeh, physics and astronomy:
Fellow, American Physical Society

exceeded Northwestern in the number of Fulbright

Phyllis Zee, neurobiology: Sleep Science Award,
American Academy of Neurology

The Fulbright winners represent every Northwestern

Hao Zhang, biomedical engineering: Faculty
Early Career Development Award, National
Science Foundation
Liang Zhou, pathology/microbiology–
immunology: Young Investigator Award,
International Cytokine Society; Cancer Research
Institute Investigator Award, American
Association for Cancer Research; Pew Scholar in
Biomedical Sciences, Pew Charitable Trusts

Northwestern University students and graduates
continue to do well in the fiercely competitive
Among the nation’s research institutions, the
Fulbright grant recipients: 28 Northwestern seniors,
graduate students, and recent alumni have been
US government-sponsored program funding
international research and exchange. Only
the University of Michigan, with 29 recipients,
Scholars produced.
undergraduate school as well as the law and medical
schools. Studying in India, Romania, Jordan, Italy,
South Korea, Mexico, China, and other nations around
the world, they pursue disciplines that range from
music to engineering, art history to journalism,
psychology to theater, history to linguistics, and
biology to African studies.
Northwestern has been among the top 10 Fulbright
producers for five of the last six years. Of a total of
102 Northwestern Fulbright applicants for 2011–12, 28

Mary Zimmerman, performance studies:
Outstanding Director (Resident Musical) Award,
Helen Hayes Awards

accepted and 3 declined the international grants.

Rachel Zuckert, philosophy: Research
Fellowship, Alexander von Humboldt
Foundation

graduate research fellowships. In 2011, 41 graduate

Northwestern graduate and undergraduate students
also do well in winning National Science Foundation
students and 19 undergraduates were awarded NSF
fellowships, putting Northwestern in eighth position
among its benchmark cohort of Consortium on
Financing Higher Education institutions. 
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Northwestern Undergraduate Awards
Gates

Rhodes

2011

Year

Fulbright
28

0

0

Marshall
1

Churchill
2

2010

20

0

0

0

1

2009

32

5

2

1

2

2008

24

2

0

0

0

2007

24

0

0

0

0

2006

15

4

0

0

0

2005

13

1

0

1

0

Sources: www.fulbrightonline.org, www.gatesscholar.org,
www.rhodesscholar.org, www.marshallscholarship.org, and
www.winstonchurchillfoundation.org

NSF Graduate Research Fellowships
2006
Institution

2007

2008

2009

2010

Undergrad

Grad

Undergrad

Grad

Undergrad

Grad

Undergrad

Grad

Undergrad

Brown University

19

6

9

6

9

8

28

10

26

7

Columbia University

11

14

8

15

12

25

14

17

16

35

Cornell University

25

19

23

26

22

23

24

34

49

56

Dartmouth College
Duke University
Georgetown University

Grad

5

1

9

0

2

2

6

1

14

4

14

19

14

13

7

14

11

15

22

24

3

1

2

0

4

1

3

2

5

2

Harvard University

44

46

26

61

29

50

41

75

45

137

Johns Hopkins University

12

7

8

11

7

8

12

16

14

13

Massachusetts Institute of Technology

47

85

35

77

44

76

56

111

66

159

Northwestern University

8

12

11

15

5

18

11

20

19

33

Princeton University

16

28

20

26

18

27

17

28

35

44

Rice University

10

4

13

5

16

11

11

8

23

13

Stanford University

25

79

35

72

31

67

37

72

60

154

University of Chicago

8

9

13

13

12

11

17

17

22

32

University of Pennsylvania

7

16

8

6

5

12

10

12

19

18

University of Rochester

2

1

2

2

2

2

8

2

10

4

Washington University

11

3

10

4

7

4

12

4

19

13

Yale University

10

16

22

15

21

16

23

19

33

47

Source: https://www.fastlane.nsf.gov/grfp/AwardeeList.do?method=loadAwardeeList
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EXCELLENCE IN RESEARCH
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Image credit: Elizabeth Hicks; see caption on p. 18

Two years after Northwestern’s Center for Interdisciplinary Exploration
and Research in Astrophysics (CIERA) was established, its codirectors
decided that it was ready for an inaugural conference. But with the
breadth of research at CIERA, which supports work in both observational
and theoretical astrophysics, choosing a topic proved difficult.

of CIERA. “They tend to focus on a
specific part of astrophysics. So when
they organize a conference, it usually
focuses on that specific area.”
After multiple discussions among
Kalogera and CIERA codirectors Fred
Rasio and Dave Meyer, they decided
that the conference should focus on
one of CIERA’s most prized assets: its
postdocs. “The Future of Astronomy:
Fellows on the Frontiers of Science”
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CIERA codirectors Vicky Kalogera, Fred Rasio, and Dave Meyer.

Amanda Morris

physics and astronomy and codirector

Andrew Campbell

broad as CIERA,” says Vicky Kalogera,

Mary Hanlon

“Other astrophysics centers are not as

Evghenii Gaburov studies accretion discs, which are structures formed by
diffuse material in orbital motion around a central body. The image on the
left shows a disc (in blue) being formed from the matter of a star (in yellow).
The image on the right is a computer model of a magnetically levitating
accretion disc.

took place August 31 through September 3, 2011.
Columbia University’s David Helfand, president-elect of
the American Astronomical Society, was one of several
faculty members from across the nation who addressed
and interacted with the conference participants.
“The point was this: the areas where prize postdoctoral
fellows do research represent the future of astronomy,”

Evghenii Gaburov

Kalogera says. “Because it’s these young people who
will become the faculty in the next decade.”
This topic was a natural choice for CIERA, which has
several outstanding postdoctoral researchers of its own.
A large portion of the center’s budget funds the CIERA
Postdoctoral Fellows Program for prize postdocs at
Northwestern to pursue their own independent research.
Other postdocs have moveable fellowships from external
agencies such as NSF or NASA that allow them to attend
a university of their choice. Now Northwestern has its
first Hubble Fellow, a recipient of the most prestigious
and competitive fellowship in astrophysics.

CIERA’s Hubble Fellow is Evghenii Gaburov, who holds
a double PhD in computer science and astrophysics
from the University of Amsterdam in the Netherlands.
He uses Northwestern’s Quest high-performance
computing system to complete numerical calculations
that will improve understanding of magnetically
levitating accretion discs around black holes. An
accretion disc is a structure formed by scattered
material that collects around a central body, such as
a black hole or star, due to gravity. Gaburov is curious

Northwestern’s First Hubble Fellow

about how these structures form and evolve.

“If you look back 50 years, we never had an external

“I had colleagues in Amsterdam and at the Leiden

fellowship,” Kalogera says. “Now we have a Hubble

Observatory who got their PhDs at Northwestern,”

Fellow. He could have gone anywhere he wanted—

Gaburov says of his decision to come to the University.

Harvard, Princeton, or Caltech—but he decided to

“There are strong faculty members here whose research

come here. This says something very positive about our

overlaps with my interests.”

astronomy program.”
Excellence in Research | Annual Report 2011
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Bridging Disciplines
CIERA Fellow Elizabeth Hicks didn’t have to travel nearly
as far as Gaburov to arrive at Northwestern. Her PhD is
from the University of Chicago, where she studied fluid
dynamics to learn about star flames and supernovae.
Hicks’ work is interdisciplinary, bridging the gap

Elizabeth Hicks studies Rayleigh-Taylor unstable flames. The top image is a
computer simulation showing the temperature field of the flame for various
values of gravity. The higher the values of gravity, the faster the flame moves.
Blue represents the unburnt material and yellow is burnt material. The lower
left image shows the vorticity field for the same simulation. The lower right
image shows Rayleigh-Taylor instability, with the hotter temperatures in red.
The flames moves upward against the direction of gravity.

between astrophysics and applied mathematics. Her

Hicks says. “Northwestern was one of the only places

fellowship is cofunded by a grant for Adilson Motter,

where I could do all that at the same time.”

physics and astronomy, who studies dynamical systems.

“Elizabeth's research is one of the examples of the

Hicks is interested in the fading flames of white dwarf

interdisciplinary activity that we try to encourage

stars and how these flames affect whether or not

and nurture through CIERA,” Kalogera adds. “All

the star goes nova. She is also interested in planet

top universities have astrophysics centers, but

formation, using numerical fluid simulation to examine

Northwestern’s focus on interdisciplinarity is unique.”

particles and how they might accumulate to form

Another CIERA fellow—Will Farr, who received his

planets. CIERA’s interdisciplinary nature allows Hicks to
collaborate on these projects with Motter.

PhD from MIT—also works on projects that bridge
astrophysics and applied mathematics and statistics.

“I’m obviously interested in astrophysics, but I’m also

During his time in CIERA, he has already coauthored

interested in fluid mechanics and dynamical systems,”

two Nature papers.
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A Young Star
Another astrophysics rising star is CIERALindheimer Fellow Aaron Geller whose research into
blue stragglers made a splash this fall. Typically,
as stars age, they run out of fuel in the center and
become large and red. A blue straggler is a specific
type of star that continues to look young as it ages.
Geller and his collaborators hypothesized that blue
stragglers maintain a youthful look by eating the
mass from a companion star. This theory ended up
matching their observations. His research resulted
in a media frenzy—first a paper in Nature, then a
live interview on National Public Radio’s “Science
Friday,” followed by coverage in Scientific American
and on CNN.
Geller started this work with his adviser while
completing his PhD at the University of WisconsinMadison. He studies stars through observations and
numerical simulations to better understand their
encounters and interactions with one another.
“At Wisconsin my adviser and the other graduate
students all worked on the same project,” Geller
says. “Being a part of CIERA offers a lot more
freedom. People are interested in similar things, but
they are all working on their own projects. There
are more opportunities to collaborate and get input
on my work.”

Astronomy’s Bright Future
Gaburov, Hicks, Geller, and the other CIERA fellows
presented their work at the center’s inaugural
conference along with other postdoctoral fellows
from Harvard, MIT, Princeton, and other universities
across the United States. While all the speakers
were postdocs, the audience was filled with
impressed faculty members.
“The most common comment we had from faculty
in the audience was that they hadn’t been to a
meeting where all the talks were of such high
quality,” Kalogera says. “They were amazed by the
consistent quality of all the presentations.”
If CIERA’s postdocs are a measure of the future of
astronomy, then the future is looking very bright.
For more information about the research at CIERA,
visit www.ciera.northwestern.edu.
—by Amanda Morris

Pictured above is Aaron Geller and below is his artistic rendering of a blue
straggler star eating the mass of an older, red star. This process allows the blue
star to remain looking young as it ages.
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View of Silverman Hall East from the courtyard. Photo courtesy of Ballogg Photography.
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If the walls of Silverman Hall could talk, they would tell stories about new
research collaborations within the building’s open lab spaces. They would talk
about students finding new friendships at lunch in the sprawling lounge areas.
They would tell us about the long and productive days of the administrators
who buzz through the hallways, submitting team science proposals to funding
agencies, and, in general, keeping business running.
The Richard and Barbara Silverman Hall for Molecular

“We designed the building so that two faculty

Therapeutics and Diagnostics officially opened its

members from different disciplines have labs

doors just a little more than two years ago with a

that open into one another,” says Tom O’Halloran,

grand opening on Thursday, November 12, 2009.

chemistry and director of the Chemistry of Life

Yet it is already filled with success stories and new

Processes (CLP) Institute. “This design stimulates

collaborations. If these past two years say anything, it’s

new interactions between students and researchers

that the building and researchers inside are paving the

whose paths would not cross otherwise.”

way for many decades of triumph at Northwestern.
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Courtesy N. Kelleher

Mary Hanlon

Rick Gaber

Tom O'Halloran

Phillip Messersmith

Neil Kelleher

Housing faculty, staff, and research assistants from

work,” Messersmith says. “That’s something I gave

chemistry, biology, and engineering, Silverman Hall is

almost no thought to until I moved into Silverman and

intended to enhance interactions and collaborations

met Neil.”

among Northwestern researchers. A variety of
meeting rooms and gathering spaces encourages both
spontaneous and planned interactions among research
groups and across disciplines. The CLP Institute, which
manages the building, focuses on biomedical research
and translating discoveries toward clinical medicine.
In keeping with the vision of Silverman Hall, the CLP
Institute has a mission of transcending established
institutional boundaries to advance science through
interdisciplinary approaches.

UNEXPECTED CONNECTIONS
With the opening of Silverman Hall’s doors, Phillip

In 2007 Messersmith created geckel, a synthetic
adhesive that mimicked the sticking powers of geckos
and mussels. This research was published as the cover
story of Nature in July of that year and received major
international attention. Because of its strong yet
reversible adhesion in both air and water, the material
has potential for use as a water-resistant adhesive for
bandages and drug delivery patches and may even
eventually replace sutures for wound closure. Since
this breakthrough four years ago, Messersmith has
continued to research and design synthetic materials
for use in wet environments.

Messersmith’s eyes also were opened. Trained as a

“If you could capture the exact knowledge of what’s

biomedical engineer, he studies biologically inspired

going on with those mussel adhesive protein molecules

materials—research that lies between the boundaries

and knew exactly how this incredible glue worked, you

of biology and engineering. When he was assigned

would make an amazing material,” says Kelleher. “The

to share lab space with Vinzenz Unger, molecular

problem is that you don’t know what’s going on with

biosciences, Messersmith had some hesitations.

the protein molecules. That’s where our collaboration

“When we moved in, I didn’t think we had anything
in common,” Messersmith says. “After talking with

comes in. We can use advanced proteomics approaches
to understand the proteins in the glue.”

Unger and his group, I learned that we have many

After these new technologies or therapeutics are

things in common.”

developed at Silverman Hall, researchers have the option

Those early conversations turned into a joint grant
proposal. By using methodologies and techniques
from Messersmith’s lab, Unger can pursue his structural
biology research more effectively. The pair plans to
submit another proposal early this year.
Silverman Hall also connected Messersmith with Neil
Kelleher, director of Northwestern’s Proteomics Center
of Excellence. “My lab is starting some proteomics

to work with Andrew Mazar to move discoveries into
the marketplace. As CLP’s entrepreneur-in-residence,
Mazar works with researchers across the campus to help
move translatable therapeutic and diagnostic projects
into clinical and commercial evaluation. He works with
Northwestern's Innovation and New Ventures Office
to educate faculty, fellows, and students about how to
Excellence in Research | Annual Report 2011
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The Lyrica molecule invented by Richard Silverman is etched into the terrazzo floor at the entrance of Silverman Hall. The custom-designed
floor includes symbols of biology, chemistry, and engineering. Photos courtesy of Ballogg Photography.

overcome hurdles in translating new discoveries from the

and chemistry. My work completely aligns with the

University as they move into the public sphere. Mazar’s

mission of this building.”

efforts solidly fit into CLP’s vision of reducing the barriers
that typically impede scientific discoveries.

BOUNDARY-BLURRING SCIENCE
A trained chemist and expert in proteomics, Kelleher is
no stranger to collaborations; his research has blurred
boundaries throughout his entire career. The Kelleher
research group published a major paper in Nature in
October that was multidisciplinary to its core, involving
analytical chemists, cell biologists, engineers, and

While it has a home base in Silverman Hall, the
CLP Institute’s tagline is “Science without borders,
discoveries without limits.” Kelleher’s research also
neatly aligns with this philosophy. Proteins carry out
cellular functions, so proteomics can be used to study
functions of diseased cells and find a protein-based
understanding of disease. Because of his work’s medical
applications, Kelleher frequently collaborates with
researchers at Feinberg.

computer scientists. In the end Kelleher’s group became

For example, he is working with Michael Abecassis,

the first in the world to demonstrate the viability

transplant surgery, to determine protein biomarkers for

of high-throughput, top-down proteomics. Never

acute rejection with transplanted kidneys. Having this

previously validated, this technique will revolutionize

information will allow doctors to better predict how

the field, making it possible to map the proteome, the

long a transplanted kidney will function in the body.

entire range of proteins in an organism.

Kelleher is also a member of Thomas Hope’s research

Kelleher joined Northwestern from the University
of Illinois in Champaign-Urbana. While he says it
was a wonderful place for a young chemist, he felt
scattered; his lab was divided among four buildings.

team, which received a $5.4 million grant from the Bill &
Melinda Gates Foundation to join the Collaboration for
AIDS Vaccine Discovery (CAVD). (For more information
on Hope’s research, see page 36.)

Now his research group is centralized in Silverman Hall,

“I plan to create an encyclopedia of proteins,” Kelleher

where the basement houses the Proteomics Center of

says. “How can you control diseases when you don’t

Excellence, of which he is the founding director.

know what you’re dealing with? Understanding the

“Everybody has trouble categorizing me,” Kelleher says.
“Now my lab is poetically positioned between biology
22 Annual Report 2011 | Excellence in Research

proteins allows you to know exactly what you’re
working with.”

Rick Gaber

“The effects of constructing
Silverman Hall are rippling way
beyond the building itself.”

THE WORLD
TAKES NOTICE
Silverman Hall also offers cuttingedge instruments and facilities to
the entire Northwestern community.
One of those facilities, Center for
Advanced Molecular Imaging
(CAMI), provides access to all known
imaging modalities as well as new
imaging technologies developed at

Richard B. Silverman

the center. Directed by Thomas J. Meade, chemistry,

THE MAN WHO MADE IT POSSIBLE

CAMI made a splash last summer when its 3-D tiled
stereographic display was featured in The New York

Richard B. Silverman, chemistry, who generously helped

Times. The display allows scientists to visualize and

fund the building’s construction with a portion of

manipulate their images in three dimensions on a huge,

royalties from sales of his blockbuster drug Lyrica, is

high-resolution canvas. “When you are doing cutting-

immersed in multiple transdisciplinary projects that

edge work,” says O’Halloran of the Times coverage, “the

all have exciting medical implications. These include

world takes notice.”
Rick Gaber

a treatment, which just began Phase I clinical trials in
December 2011, for drug addiction or infantile spasms.
He also is developing two drugs for Parkinson’s disease,
and a therapy for amyotrophic lateral sclerosis (ALS).

O’Halloran credits
the Institute’s
administrative
team with much

As with Kelleher, Silverman’s collaborations cross

of this success.

departments and even campuses. One of his projects

Sheila M. Judge,

to treat Parkinson’s is a collaboration with D. James

CLP director of

Surmeier, physiology, who is based at Feinberg.

operations and
outreach, has

When dopamine neurons are young, they use sodium

played an integral

ions to perpetuate their activity. As the neurons age,

role in getting

they begin using calcium ions instead. Surmeier found
that the neurons using calcium ions were the ones that
developed Parkinson’s disease. Silverman and Surmeier
are working together to create a molecule that will
block the calcium ion channel. “When that channel is
blocked, the neurons go back to using sodium ions,”
Silverman explains. “They rejuvenate and become
young again.”
While the construction of Silverman Hall allows for easy
collaborative activities in its open labs, meeting spaces,
and even hallways, the CLP Institute is dedicated
to facilitating new and existing collaborations in
biomedical science across the whole University. “The

Sheila M. Judge

the building up
and running and

securing major research grants. When she joined CLP in
January 2009, the staff consisted of her and one other
person. Now there are 7 members of the administrative
staff and 40 members of the technology staff. “I’m
surprised by how fast we’ve grown,” she says. “We value
a fast pace, and it feels like we jumped on a bullet train.”
The speed may be too fast to calculate, but the direction
is clear. The members of the CLP and Silverman Hall
communities are going full speed ahead into the future
of science.

CLP Institute’s collaborations are spreading throughout

For more information, visit www.clp.northwestern.edu.

Feinberg, McCormick, and Weinberg,” O’Halloran says.

—by Amanda Morris
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As part of its outreach
mission, Science in Society
organizes an annual
scientific images contest
for researchers across the
Northwestern community.
“Capturing the Beauty of
Science” started in 2010 as
a visually engaging way to
share the beauty and societal
impact of basic research with
public audiences.

Contest submissions come from Northwestern faculty,

In addition to being available on the Science in Society

staff, and students working in disciplines ranging

website, an exhibit of winning images has traveled to

from genetics to engineering. Images must originate

the Evanston Public Library, Evanston’s Noyes Cultural

from a Northwestern research project and cannot

Arts Center, Chicago’s Navy Pier, and Skokie’s Westfield

be fundamentally altered from their original form. In

Old Orchard mall.

essence, the submitted images represent both scientific
data and art.
An interdisciplinary panel of local artists, scientists, and
community leaders evaluates each image for originality,
aesthetics, and composition. The top five winners
receive cash prizes.
“This contest brings together art and science in a
truly educational way,” says Mike Kennedy, director of
Science in Society. “Not only are the images themselves
beautiful, but the science behind them is equally
compelling.”

FIRST PLACE

(figure 1): Andrew Koltonow, graduate

student in the materials science and engineering
laboratories of Jiaxing Huan and Samuel Stupp.
These clusters of zinc oxide nanoparticles help
engineers design new materials for organic solar cells.
They are used in a coating that allows electric current to
flow only in the correct direction, blocking unintended
leakage and allowing researchers to study the energyharvesting material more reliably. Clusters at lower
left formed more slowly than the rest, producing the
large, spindly crystals. Variations in color relate to the
thickness of the clusters.
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SECOND PLACE

(figure 2): Ashley van Batenburg-Stafford,

undergraduate student in the laboratory of Jonathan
Jones, cell and molecular biology
Understanding how different proteins
contribute to healing may lead to advances
in wound treatment. Here, alpha 6
integrin—a protein known to be important
for the structural stability of the epidermis,
the skin’s outermost layer—can be seen in
red surrounding the bottom and sides of a

3

healing skin wound. Fibronectin, a structural
protein found in the dermis, the skin’s inner
layer, can be seen in green. Granulation
tissue, or a scab, can be seen in purple.
THIRD PLACE

(figure 3): Rodrigo Bernal,

graduate student in the laboratory of
Horacio Espinosa
Imagine a pair of pants that could power
your mobile phone as you walk. These
nanowires of gallium nitride generate
electricity when deformed. Individual wires,
here seen surrounding a cluster of wires
in the center, are now being evaluated
for optimal efficiency based on varying
properties such as length and diameter.
Billions of these tiny wires may one day be
used in clothing or other common items to
produce electricity simply from movement.
Excellence in Research | Annual Report 2011
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FIFTH PLACE

(figure 5): Maya Srikanth, graduate student

in the laboratory of John Kessler, neurology
Glioblastomas, the most common and most lethal form
of brain tumors, contain unspecialized cells that behave
like stem cells in that they can develop into many of the
cell types that make up the body, such as brain cells.
Here, these tumor cells have differentiated into two
types: neurons (red) and astrocytes (green). Researchers
are targeting these cells by preventing them from
communicating with their environment, causing the
cells to die. This technique may prove key to stopping
rapid cancer recurrence and improving survival rates.
Honorable mention: Rongrong Cheacharoen,
undergraduate student in the laboratory of Lincoln
Lauhon, materials science and engineering
Determining the
best way to test

5

a new material
is a crucial early
step along the
path of scientific
discovery. This
silicon oxide gel,
seen here as a
fractured pink film, can be used to coat incredibly small
materials prior to testing. For example, by protecting
one half of a nanowire, researchers can change the
conditions for only the other side, allowing them to
compare the two.
Honorable mention: Laila Jaber-Ansari, graduate
student in the laboratory of Mark Hersam, materials
science and engineering
Improving the
efficiency of

FOURTH PLACE

batteries and

(figure 4): Michelle Personick, graduate

other energy

student in the laboratory of Chad Mirkin, chemistry

storage devices

In nanotechnology, it’s not just the size of the particle

is one exciting

that is important but also the shape. The unique

application of

bipyramid shape of these gold nanoparticles is

nanotechnology.

controlled by silver atoms that fill in between gold

Here, bundles of carbon nanotubes, each made up of

atoms on the particle’s surface. The particles’ sharp

a single layer of carbon atoms, form a freestanding

corners may prove ideal for enhancing the performance

film. Capable of storing energy much faster than other

of ultrasensitive detection techniques, such as those

commonly used materials, the film will serve as an

used to find trace amounts of contaminants or

electrode in lithium ion batteries.

biological markers of disease.
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Honorable mention: Steven Jacobsen, associate

Unlike oceans today, those of

professor, Earth and planetary sciences

prehistoric times are thought

This material was a bead of molten silicate floating in

to have contained abundant

space 4.56 billion years ago. Upon solidification, the
perfect sphere
became one of
the first solid
materials in the
solar system and
was incorporated
into a rock. It
experienced little
modification until it fell to Earth somewhat recently,

dissolved iron. When atmospheric
oxygen became plentiful,
this oxygen reacted with the
dissolved iron to form solid
iron oxides such as magnetite
(dark layers) in alternation with
silica-rich chert (red layers). These alternating layers
were formed during oxygen fluctuations that have yet
to be completely explained. During the 20th century
these rocks were mined to produce steel; today the lab

landing in Antarctica. Collected by NASA, it was

studies them to learn about Earth’s paleoclimate.

confirmed to be a CV3-class carbonaceous chondrite,

Honorable mention: Joshua Townsend, graduate

a type of meteorite with a bulk composition similar to
that of the sun and thought to represent a building
block of planets like Earth.

student in the laboratory of Steven Jacobsen, Earth and
planetary sciences
Studying meteorites can reveal

Honorable mention: Boon-Kiat Quek, postdoctoral

the history of our planet and the

fellow in the laboratories of Andrew Ortony, education

solar system. This image depicts a

and social policy, and William Revelle, psychology

portion of a chondritic meteorite

Inferences about people’s likely characteristics and

that fell to Earth thousands of

behavior are often made by extrapolating whatever
little is known
about them
(e.g., that a quiet
person is shy, or a
talkative person
likes parties).
These inferences,
known as implicit
personality theories, help guide our interactions

years ago. The colors in the photo
show quickly cooled crystals,
indicating that this material
has not been reheated since its
formation. Chondritic meteorites form from asteroids
too small to undergo planetary differentiation—the
process by which planets form core, mantle, and crust
layers—and are thought to represent the oldest original
material from the formation of our solar system. In fact,
the solar system’s estimated age, 4.56 billion years, is

with other people. This image is a visualization

based on dating meteorites like this.

of correlational relationships between numerous

Honorable mention: Daniela Urich, research associate in

observed psychological constructs such as personality
traits, behaviors, values, goals, and emotions. Such
relationships provide a basis of knowledge for models
that emulate how people generate and exploit implicit
personality theories in social interactions. These models
are being used to make human-machine interaction
more natural.

the laboratory of Scott Budinger, medicine: pulmonary
The vasculature, or the system of blood vessels, is
an integral part of all tissues. Its
architecture is specific to each
organ. Within the lungs, the
vasculature is the target for many
diseases. This three-dimensional

Honorable mention: Karen Tekverk, graduate student

cast of the mouse pulmonary

in the laboratory of Steven Jacobsen, Earth and

vasculature system reveals its

planetary sciences

intricate structure and allows

Shown is rock that formed about 2.4 billion years

researchers to visualize the

ago on an ancient seafloor in what is now Ishpeming,
Michigan, not far from Northwestern University.

characteristics and measure the dimensions of the
whole pulmonary vasculature tree. 
Excellence in Research | Annual Report 2011
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Emily Johnston Anderson

Guillermo Ameer
McCormick School of Engineering and
Applied Science and Feinberg School of Medicine

For example, working in collaboration with Melina
Kibbe, surgery, at the Feinberg School of Medicine,
Ameer’s team has shown that cells isolated from a
small amount of blood can regenerate an arterylike surface within prosthetic vascular grafts used
for bypass surgery, potentially improving the graft’s
function. In another example, his laboratory has used
polydiolcitrates engineered to release nitric oxide
(NO), an important signaling molecule in the body, to
reduce scar tissue formation in arteries that have been
injured during surgical procedures. In a novel approach
to opening up clogged arteries and restoring blood
flow, Ameer and his colleagues are developing a liquid
biodegradable polydiolcitrate that can be applied
through a catheter to the artery’s inner wall and cured
with light to form a solid stent that will locally release
NO to promote healing and prevent reocclusion. This
project was funded by the American Recovery and
Reinvestment Act.

Pioneering Biomaterials for Regeneration
Guillermo Ameer, biomedical engineering and surgery,
and members of his laboratory have been investigating
new approaches to growing replacement tissues and
to improving the body’s response to injury. Toward this
goal, they pioneered the development and biomedical
applications of polyester biomaterials that use citric acid
as a building block. Citric acid is a chemically versatile
compound that occurs as a natural metabolic product in
the body. It is also a commodity chemical that is widely
available, inexpensive, and used in many consumer
products, including foods, beverages, skin products, and
pharmaceutical products.
Their biomaterials, referred to as polydiolcitrates, can be
tailored to have a wide range of chemical functionality,
mechanical properties, and degradation characteristics,
which make them excellent candidates for use in
tissue engineering and drug delivery applications.
Polydiolcitrates have been used to engineer scaffolds
to grow cartilage, ligaments, bone, blood vessels, and
bladder tissue. When used in combination with DNA,
drugs, or adult stem cells isolated from circulating
blood, they are able to manipulate the body’s response
to injury to minimize scarring and blood clot formation
and to promote regeneration of healthy tissue.
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Cross section of a citric acid-based nanocomposite biodegradable scaffold
designed to facilitate the regeneration of ligament and bone tissue upon
implantation in the knee. The large interconnected pores in the area
surrounding the fiber bundles allow for the migration of host bone cells into the
scaffold. Image by EunJi Chung-Yoo, courtesy of Ameer lab.

Andrew Campbell
Members of the Bažant research group in the lab. From left: Jan Vorel, visiting scholar from Czech Technical University, Prague; Mija Hubler, doctoral candidate;
Bažant; Christian Hoover, doctoral candidate; Roman Wendner, visiting scholar from Universität für Bodenkultur Wien, Vienna; Mahendra Gattu, graduate
research assistant; Kyung-Tae Kim, doctoral candidate; and Kedar Kirane, graduate research assistant. Missing from the photo are Jorg Unger, visiting scholar
from University of Weimar, Germany and Steve Albertson, lab technician.

Zdenĕk P. Bažant
McCormick School of Engineering and
Applied Science

Analyzing Structural Failure, Safety,
and Durability
A fifth-generation civil engineer, Zdeněk P. Bažant, civil and
environmental engineering, is known as a world leader in
scaling research in solid mechanics. His research focuses
on the effect of structure size on structural strength as
it relates to the failure behavior of structures. He has
also made outstanding advances in structural stability,
fracture mechanics, the micromechanics of material
damage, concrete creep, drying, thermal and corrosive
effects in concrete, finite-strain continuum mechanics, and
probabilistic mechanics of structural strength and of long
time deformation.
At Northwestern he focused first on concrete creep and
hygrothermal effects (i.e., heat and humidity). What he
calls his “cleanest simple result,” the AAEM method (AgeAdjusted Effective Modulus Method), is now featured in
virtually all design codes and standard recommendations.
The method makes possible an easy approximate
assessment of aging and drying influences on longtime
deformations of concrete structures.
Of all his work, Bažant is probably best known for his sizeeffect law, a deceptively simple formula that explains why
the strength of large quasi-brittle structures is lower than
predicted by the classical strength theory and reflects the

fact that quasi-brittle failure of structures is decided by both
material strength and energy dissipated by fracture. He
revolutionized the scaling theory by deriving his simple law
of broad applicability, bridging asymptotically the scaling
laws of plasticity and classical fracture mechanics. Bažant
demonstrated theoretically that, in quasi-brittle failure that
is preceded by large stable growth of localized fracture or
distributed cracking damage, the size effect is not statistical
but is caused mainly by stress redistribution and localization
of cracking damage associated with the release of energy
stored in the structure. He showed that the neglect of size
effect in design was a significant contributing factor in many
famous structural failures, including the Malpasset and St.
Francis dams, the giant Sleipner oil platform, the viaducts in
Oakland and Kobe earthquakes, the Schoharie Creek Bridge,
and other structures.
Bažant’s groundbreaking concepts have been applied to
numerous disciplines, including the design of concrete
structures, ship and aircraft engineering, arctic ice
engineering, geotechnical and mining engineering,
petroleum engineering, nuclear safety, earthquake-resistant
design, blast, groundshock and impact, and the assessment
of the danger of snow avalanches. He was the first to
explain the 9/11 gravity-driven collapse of the World Trade
Center. Bažant recently has been studying the fluid pressure
effects in nano-porous solids, the scaling of strength of
polycrystalline metals on approach to the nanoscale, and
the probability distribution of strength and lifetime of quasibrittle structures from atomistic concepts.
Excellence in Research | Annual Report 2011
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Does Hospital Infection Reporting Affect
Actual Infection Rates?
Health-care associated infections (HAIs), often acquired in
hospitals, kill about 100,000 people annually. Many of these
infections are preventable. In response to the epidemic of
HAIs, many states have adopted laws requiring hospitals
to publicly report their infection rates. But whether public
reporting affects hospital behavior, and thus affects actual
infection rates, and by how much, is unknown.
Bernard Black, law instruction and finance, and coauthors
Hyun Kim and Myungho Paik of the University of Texas at
Austin have studied the first state (Pennsylvania) to require
detailed public reporting and one important type of highly
serious and often fatal infection, central-line-associated
bloodstream infections (known as CLABSI). Using a strong
difference-in-differences research design, they find that
a measure of CLABSI rates, based on hospital billing
records, drops by 23 percent in Pennsylvania relative to
states without public reporting. The drop in CLABSI rates
is concentrated in hospitals with high reported rates. This
suggests that public reporting in fact changes the behavior
of hospitals with high infection rates.
They also compare their nonreported measure with the
CLABSI rates that hospitals publicly report. The publicly
reported rates drop far faster, by 40 percent over 2005–07;
more than twice the 17 percent drop in inpatient rates
during this period. This suggests that hospitals are “gaming”
the publicly reported rates. That is, some of the decline
in reported rates appears to be real, but some appears to
reflect hospitals changing how they report infections.
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Courtesy of B. Black

Bernard Black
School of Law and Kellogg School of Management

Black and his coauthors recently received a $450,000 grant
from the Robert Wood Johnson Foundation to extend this
research to other states and other types of HAIs.
The figure below presents key results. The top blue line
shows CLABSI rates in nonreporting states; the red line
shows rates in Pennsylvania. The two lines are parallel
prior to the beginning of public reporting in Pennsylvania
but diverge afterward. The green dotted line shows the
Pennsylvania publicly reported rates for the available period
of 2005–07, extrapolated before and after this period based
on rates estimated from billing records. The rapid drop in
the green line during 2005–07 suggests that hospitals are, in
part, gaming the public reports.

Andrew Campbell

Neal Blair
McCormick School of Engineering and Applied
Science and Weinberg College of Arts and Sciences

Where Has All the Carbon Gone?
As the world population exceeds 7 billion, sustainable food
production becomes ever more problematic. Humans now
move earth at rates tenfold more rapidly than nature and
have disturbed 40 percent of the global land surface. The
combined impacts of arable soil loss via erosion and climate
change further add to the challenge of feeding the world
population. To complicate the situation, soil loss potentially
contributes to elevated atmospheric carbon dioxide levels,
thereby further adding to the planet’s greenhouse gas
burden. The actual behavior of soil carbon as it is eroded,
however, is poorly understood.
Neal Blair, civil and environmental engineering and Earth
and planetary sciences, works with researchers in his
biogeochemistry laboratory as well as collaborators from
North Carolina State University, SUNY–Stony Brook, and GNS
Science of New Zealand. They have pioneered approaches to
track the fate of soil carbon as material is eroded, delivered
by rivers to the ocean, and transported across the seabed.
Their field areas have included northern California, New
Zealand, Papua New Guinea, and the Amazon River. In a
review of this National Science Foundation–supported work
that was published in January, Blair concludes that erosion
does not always result in a net loss of carbon from soils.
Small mountainous rivers rimming the Pacific Ocean are a
net sink of carbon from the atmosphere. The high erosion
rates so often seen in these systems sequester carbon from
the atmosphere by rapid burial in the ocean. Large riverocean systems elsewhere, such as those of the Mississippi
and the Amazon, seem to be net sources of carbon dioxide

Top: Environmental Engineering graduate student Kenny Fournillier (foreground) and NCSU
student Ben Brulet prepare to plunge into the New Zealand bush. Bottom: Neal Blair and
Professor Elana Leithold (NCSU) sample a tributary of the Waipaoa River on New Zealand’s
North Island. The suspended sediment from the river is returned to the laboratory for analysis.

to the atmosphere as previously proposed. Global change
projections for the future will need to consider those
differences.
With the support of several seed grants from the Initiative
for Sustainability and Energy at Northwestern (ISEN), the
Blair laboratory has undertaken a new research direction
involving the role of fungi in the soil carbon cycle. This
work, in collaboration with Louise Egerton-Warburton of
the Chicago Botanic Garden and postdoctoral associate
Thea Wilson, seeks to determine whether soil fungi produce
novel organic materials that contribute to carbon storage.
The group is also investigating whether some species are
effective at converting plant debris to potential biofuels.
Excellence in Research | Annual Report 2011
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Andrew Campbell

Dirk Brockmann
McCormick School of Engineering and
Applied Science

Making Sense of Complexity
The spread of emergent infectious diseases, genetic
networks that go astray and cause cancer, the geographic
circulation of dollar bills, invisible social divides that
separate large-scale human population, and volcanic ash
clouds that affect global transportation are all complex
dynamic phenomena that at first glance seem unrelated.
Dirk Brockmann, engineering sciences and applied
mathematics, and his research group have shown, however,
that when viewed from the right perspective, these
phenomena are linked and share hidden features—and
that understanding one helps understanding the other.
Brockmann investigates complex systems in physics,
biology, and social science using a combination of methods
from computational and theoretical physics, nonlinear
dynamics, and complex network theory.
One of the key research operations in the Brockmann group
is the development of predictive computational models
that can forecast the spread of infectious diseases, such
as SARS in 2003 and H1N1 in 2009. Such events, combined
with the annual travel of more than 3 billion passengers
on the worldwide air-transportation network and a rapidly
increasing human population that is nearing 7 billion, make
it a high priority to understand these phenomena so as
32 Annual Report 2011 | Excellence in Research

to better understand and potentially mitigate their future
social and economic impact, as brought to the public’s
attention in the recent Hollywood film Contagion.
Brockmann’s team was one of two teams worldwide that
for the first time were able to accurately predict the time
course of a real pandemic, the H1N1 epidemic in the
United States. The success of their model was based on
an accurate assessment of human mobility patterns that
drive the geographic spread of infectious diseases. Because
obtaining comprehensive mobility data on all scales is
nearly impossible, Brockmann’s team instead used the
circulation of millions of dollar bills, data obtained from the
online bill-tracking system www.wheresgeorge.com. Using
this data as a proxy for mobility allowed the researchers to
develop quantitative models for disease dynamics. Using
the network of geographic money flux, they also computed
effective geographic borders in the United States that give
insight into the country’s geopolitical structure much more
effectively than conventional subdivisions provided by
state and county boundaries.
Recently the Brockmann group developed an interactive
network visualization software initially devised for the
context of geographic disease dynamics. A variant of this
software is currently used to visualize gene regulatory
networks to identify possible candidates of malfunctioning
regulatory pathways in human cancers.
Funded in part by the Volkswagen Foundation, Brockmann’s
research was featured in the CBS television series Numb3rs.

Courtesy of Feinberg Schol of Medicine

and Laura Rasmussen-Torvik—who, with the support of the
National Human Genome Research Institute (NHGRI), mined
electronic health records to identify those individuals’
pattern of disease and treatment responses and then to
associate those patterns with patterns of genetic variation
in their individual DNA samples.
The group, part of the eMERGE consortium (a national

Rex Chisholm
Feinberg School of Medicine

Determining Individual Genetic Variation
in DNA
An important rationale for the project to sequence
the human genome was to enable use of the resulting
information to improve disease diagnosis, alter therapies,
and achieve better health outcomes. The idea was that if
the genetic differences among the sequences of individual
people could be read and those differences correlated
with disease susceptibility and good or bad outcomes
from drug therapies, we could preemptively diagnose

network for electronic medical records and genomics), has
shown that this approach works by replicating previously
known genetic variants associated with type II diabetes
and identifying novel genetic variants associated with
hypothyroidism, cardiac arrhythmias, and a variety of other
diseases. The approach was so successful that the NHGRI
has just refinanced the consortium to go to the next step:
developing approaches to introduce genetic variation
information back into the electronic health records
and working with Northwestern physicians to use that
information in providing genomics-informed individualized
health care in a small clinical study.
The eMERGE consortium, chaired by Chisholm, includes
researchers from Vanderbilt University, Mt. Sinai in New
York, Mayo Clinic, Marshfield Clinic, Geisinger Health
System, and the University of Washington/Group Health
Cooperative in Seattle.

disease or individualize treatment regimens. Achieving this
goal requires two things: many individuals whose genetic
information we can measure and detailed information about
what diseases those individuals suffered from and what
drugs did and didn’t work well.
The NUgene project at Northwestern University was
developed to help identify individuals willing to
participate in this effort. Today nearly 11,000 individuals
have consented to provide NUgene with DNA that can
be measured to determine individual genetic variation.
Electronic health records then made it possible to determine
what diseases they had and what drugs worked to treat
their conditions. Rex Chisholm, Feinberg research dean
and cell and molecular biology, led a team of Northwestern
faculty from several departments—including Maureen
Smith, Phil Greenland, Abel Kho, Geoff Hayes, Bill Lowe,
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Andrew Campbell

Edward Colgate and Michael Peshkin

Edward Colgate and Michael Peshkin
McCormick School of Engineering and
Applied Science

Touch Screens That Touch You Back
In the dark of night, you feel your way to the bathroom, find
the light switch, and flick it on. Or you reach into your pocket
and pull out just your car keys, not the bills, coins, or breath
mints. This is haptics—perceiving and acting on the world
through touch. Haptics—more specifically, haptic interface—
is the research focus of Ed Colgate and Michael Peshkin, both
mechanical engineering. For nearly two decades the pair has
collaborated to develop a wide variety of haptic interface
mechanisms: from devices that can help medical students
learn new procedures to those that can help automotive
workers handle large, awkward parts.
In recent years, Colgate and Peshkin’s work has focused on
an increasingly prevalent interface device, the touch screen.
While tremendously versatile, today’s touch screens are
quite primitive from the standpoint of haptics. Some models
vibrate to emulate the feel of a key click, but there is no way to
actually feel the onscreen buttons, keys, sliders, and switches,
not to mention the stretch of a slingshot in the Angry Birds
game. The ramifications are quite serious for users who are
blind or have low vision, for anyone who might be using a
touch screen while driving a car, or for those who simply want
to type more easily on a smart phone’s tiny keyboard.
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Haptics enables users to feel icons as if they were physical objects. Photo courtesy of
Vincent Levesque.

With support from the National Science Foundation and the
Department of Transportation, Colgate and Peshkin have approached
this problem by harnessing the natural friction between fingertip
skin and touch surfaces. Imperceptible high frequency vibrations are
used to produce a net force on the fingertip, even driving it across the
surface of the touchscreen. This force can be modulated in response
to finger position, producing haptic effects such as buttons that feel
scalloped or slingshots that feel stretchy. The researchers’ ongoing
work explores how forces presented to two or more fingers can
perceptually “bind together” to create virtual objects.

Andrew Campbell

Leemore Dafny
Kellogg School of Management

Competition in the Private Health
Insurance Market
When Leemore Dafny, management and strategy, began
studying the private health insurance industry in 2003, it
barely registered on the policy radar screen. It was widely
acknowledged that insurance was too expensive, but few
considered the possibility that the competitiveness of the
insurance market had anything to do with it, and precious
little data were available to researchers.
Dafny built a relationship with a large benefits consultancy
and soon had in hand a dataset on the insurance plans
for more than 10 million Americans obtaining coverage
through nearly 800 large multisite employers. She set about
documenting local market structures and identifying the
relationship between these structures and premium levels,
using a series of “natural experiments” as the basis for her
analyses. As the name suggests, a “natural experiment”
is a phenomenon that generates random variation in a
treatment of interest, enabling the social scientist to study
outcomes as the physical scientist would.

Dafny started by studying what happened to employers’
health insurance premiums when their profit margins
changed. Employers with deeper pockets should be willing
to pay more for health insurance, she reasoned, but they
would only have to do so if the insurance industry wasn’t
perfectly competitive and insurers could discriminate by
price. She found that they did price discriminate, and she
recruited coauthors to expand on that work by studying the
aftermath of another natural experiment: a single national
insurance merger, but with very different effects on market
structure across different geographies. The estimates from
that study suggested that the increase in consolidation
between 1998 and 2006 has raised insurance premiums by 7
percent—or $34 billion in 2007 alone. Research like this has
landed Dafny on the Congressional Budget Office’s Panel of
Health Advisers, where such numbers get a lot of attention.
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Thomas J. Hope
Feinberg School of Medicine

Stopping the Spread of AIDS
The HIV/AIDS pandemic continues to be a major health
problem around the world. Globally more than 30
million individuals are infected, and thousands more
join that list every day. Although a variety of drugs is
currently available to treat infected individuals, the
development of a vaccine or other measures to prevent
the spread of the virus has yet to be successful.
Developing viable strategies to stop the spread of
HIV requires a better understanding of how the virus
is transmitted. HIV is a virus that infects cells of the
immune system. To reach those cells, the virus must
cross protective epithelial barriers that are encountered
during sexual transmission. To gain insights into these
processes, Thomas Hope and his laboratory group
have developed methods that allow the visualization
of individual particles of HIV associated with tissues.
This is technically challenging because HIV is very small
and tissue has background signals that can be easily
confused with viral particles. These tissue explant
studies, utilizing cervical and foreskin tissues obtained
during routine surgeries at Northwestern hospitals,
are complemented by live animal studies in nonhuman
primates. The studies are teaching us how the virus
can penetrate the mucosal barriers to initiate infection.
A better understanding of how the virus breaches
epithelial barriers to initiate infection will facilitate the
development of vaccine and microbicide interventions
that have the potential to slow the spread of HIV
worldwide.
In the course of these studies Hope and his group have
determined that mucus can slow the association of virus
with the epithelial barriers. In seeking to enhance this
ability, they were able to show that antibodies bound to
the viruses can cause HIV retention in the mucus. This
observation led to a new concept for the design of an
HIV vaccine that would function by binding to HIV and
sequestering it in mucus. The concept forms the basis
of a recent center grant from the Bill & Melinda Gates
Foundation’s Collaboration for AIDS Vaccine Discovery
(CAVD) providing more than $5 million to study the
potential role that mucus could play in the function of
a vaccine. This exciting program brings Northwestern’s
Feinberg School of Medicine into the international effort
to develop a vaccine to prevent the spread of HIV.

This illustration shows how the HIV virus slips between loosely
connected skin cells to reach its immune cell targets such as the
Langerhans cells (orange), macrophages (purple), dendritic cells (green)
and CD4 positive T cells (blue). Illustration courtesy of Ann Carias and
Tom Hope.
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Michael Jewett
McCormick School of Engineering and
Applied Science

Engineering Cell-Free Systems
Michael Jewett, chemical and biological engineering, and
his team are creating a new paradigm for engineering
biology. They aim to discover efficient new strategies for
designing and constructing cell-free systems that transform
ensembles of cellular machines—such as the enzymes
that make protein therapeutics—into systems that can be
engineered like integrated circuits are engineered today.
Just as synthetic organic chemistry once revolutionized
the capability of chemists to build molecules (including
those that did not exist in nature) according to a basic
set of design rules, this new paradigm for constructing
biosynthetic functions without using intact cells will allow
a deeper understanding of why nature’s designs work the
way they do and will open the way to novel therapeutics
and new classes of tunable materials that have been
impractical—if not impossible—to produce by other means.
In one example, Jewett’s group is targeting the
construction and evolution of synthetic ribosomes.
Ribosomes are the cell’s factory for protein synthesis. They
are used in biotechnology to make the proteins for drugs
and vaccines but are mainly limited to natural amino acid
building blocks. Expanding the repertoire of ribosome
substrates and functions promises novel, low-cost drugs
that kill bacteria resistant to common
antibiotics as well as new classes of materials
with tunable properties such as shape
memory and self-healing.
Such an expansion has been a difficult task,
however, because cell viability severely
constrains the changes that can be made.
Freed from the need to sustain life, cell-free
systems are more amenable to engineering
design. In biological systems the ribosome
is like the chef, but a chef who only knows
how to cook one type of meal. What Jewett’s
group is trying to do is build new chefs.
Jewett hopes that the development of
synthetic ribosomes that act as general
polymerases will open the way to designing
new materials in a rational and knowledgebased way by developing an empirical and
perhaps even model-based connection between polymer
sequence and polymer properties. His team also hopes to
harness one of the most salient features of biology—its
ability to evolve—in search of new classes of materials
and peptide-based drugs. Ultimately, the impact of
Jewett’s research lies in its potential to profoundly change
how we study, control, and tune cellular ensembles
for biomanufacturing new classes of life-saving drugs,
sustainable fuels, and novel materials, both quickly and

Jewett's research aims to engineer cell-free biology for compelling applications
in medicine, materials, and energy.

Jewett’s synthetic biology work is supported by the National
Academies Keck Futures Initiative, the National Science
Foundation, the National Institutes of Health, the Office
of Naval Research, Agilent Technologies, the David and
Lucile Packard Foundation, the Defense Advanced Research
Projects Agency (DARPA) Young Faculty Award, and the
Army Research Office.

on demand.
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The skin permeation of estradiol, a widely used transdermal agent (black
squares) is compared to that of endoxifen (an active metabolite of tamoxifen)
combined with varying concentrations of a permeation enhancer. Endoxifen
appears highly suited for transdermal delivery.

Seema Khan
Feinberg School of Medicine

Cancer Prevention without Side Effects
While the idea of cancer prevention makes sense intuitively,
it’s hard to put into action even when successful preventive
strategies are available—especially with breast cancer.
Even after the initial excitement over proof that the drug
tamoxifen reduces breast cancer risk by one-half, high-risk
women have been reluctant to take either tamoxifen or
raloxifene, its close cousin. The reason lies in a problem
unique to prevention: many healthy women who will never
develop breast cancer still fall into the “high-risk” group as
assessed by present tools and therefore would not derive
any benefit from the medication. But all women who take a
medication are exposed to its side effects. This points out
that for a preventive intervention to be widely used, we
need to better identify people who are truly at high risk and
to develop interventions that have minimal—if any—side
effects.
Seema Khan, surgery, surgical oncology division, and
her research group address these broad concerns. They
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are attempting to improve breast cancer risk assessment
through the identification of biomarkers (hormones,
proteins, and genes) in breast tissue that predate the
development of cancer. They are using a variety of methods
to sample the breast environment, including nipple fluid,
cells and fat samples obtained by fine needle aspiration, and
breast tissue donated by women undergoing breast surgery.
In addition, they are looking for ways to deliver prevention
drugs to the breast more safely and testing a range of
drugs applied to the breast skin as a gel or patch. Early
data suggest that a sufficient concentration of the drug
can accumulate in the breast for the required effect on
breast cells, but the concentrations reached in the blood
and elsewhere are low enough that most—if not all—side
effects can be avoided. If this approach is successful, it will
open up a whole range of drugs that are currently not being
used for cancer prevention because of safety concerns.
Khan’s group hopes that in the future this two-pronged
approach to cancer prevention will improve the odds for
high-risk women.
Their work is supported by the National Institutes of Health,
the Komen Foundation, the Avon Foundation, a Sister’s
Hope, and private donors.

Andrew Campbell

Melina R. Kibbe
Feinberg School of Medicine

Stem Cells That Reside in the
Arterial Wall May Control the
Fate of Vascular Interventions
Failure of vascular interventions, such as
bypass grafting and balloon angioplasty
and stenting, results from neointimal
hyperplasia. Classically, this process has
been thought to result from overgrowth of the cells
that line the media—the middle layer of the arterial
wall—and that ultimately leads to restenosis and arterial
occlusion. In the last decade, however, this view has
been changing, as it is now recognized that the arterial
wall’s outer layer, the adventitial, may play a much
more prominent role in this process. Specifically, the
adventitia has been identified as home to a progenitor
cell, the Sca1+ cell, which may be integral to the process
of neointimal hyperplasia.
Melina Kibbe, vascular surgery, has had a longstanding interest in the development and prevention
of neointimal hyperplasia. Her efforts have focused on
using nitric oxide as a therapeutic agent, given that nitric
oxide is a potent inhibitor of neointimal hyperplasia.
While studying the effects of nitric oxide on the
vascular wall, Kibbe discovered that following vascular
interventions, nitric oxide dramatically increases the
Sca1+ progenitor cells residing in the adventitia just
external to the external elastic lamina. Whether this
increase elicited by nitric oxide is due to an increase in
recruitment of these cells to the vascular wall following
injury or due to inhibition of phenotypic differentiation
of these cells to myofibroblasts, thereby preventing
them from contributing to neointimal hyperplasia,
remains to be determined.
Kibbe was recently awarded a grant from the National
Institutes of Health to study the role of Sca1+ cells
following vascular interventions and nitric oxide therapy.
Kibbe’s research has also been supported by grants from
the Department of Veterans Affairs, the American Heart
Association, the American Recovery and Reinvestment
Act, and the Northwestern Memorial Foundation.

Immunofluorescent staining of Sca1+ cells in culture

Balloon angioplasty

Balloon angioplasty + nitric oxide

Cross section of an artery that has undergone balloon angioplasty (left) and balloon angioplasty with
nitric oxide exposure (right)
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Above: photo of an 18th century fresco in the Church of St. Leonard in
Inchenhofen, Germany, depicting the saint releasing victims of physical and spiritual
captivity. Top left inset: excerpt from a 14th century manuscript of Constantinus
Africanus' medical text, the Viaticum, showing the entry for the condition of
“frenzy” (frenesis). All photos courtesy of Anne Koenig.

viewed the mentally ill as demonically possessed and shunned
them out of fear and superstition.
Yet Anne M. Koenig, history graduate program, has uncovered
a picture of late-medieval society in which ideas about
mental distress were multilayered and the mentally impaired
themselves were far more integrated into society than
previously suspected. Drawing on a variety of late medieval
sources, her work brings into focus a network of complex
understandings of and reactions to mental illness. Her work
argues that contemporary medical texts were quite concerned
with cognitive ailments and emotional health and that late
medieval miracle narratives bear witness to structures and
processes of support, management, and healing for the mad.

Anne M. Koenig
Weinberg College of Arts and Sciences

Mental Illness in the Middle Ages
The place of the mentally ill in society and understandings
of what constitutes mental illness are contested topics
even in today’s world of modern medicine and societal
resources. The modern world is often quite literally baffled
by mental illness, unsure where the responsibilities for its
causation, diagnosis, and care truly lie. Although conscious
of their own successes, but perhaps even more so of their
shortcomings, scholars and nonscholars alike have tended
to think that people before the modern age were therefore
especially barbaric in their approach to mental impairment.
The medieval world, so the narrative goes, must have
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Perhaps most significantly, by combing the municipal financial
records in the archives of Munich and Nuremberg, Koenig
found that city leaders were routinely confronted with the
need to manage the mentally impaired in their midst. Official
reactions to these “problematic mad” ran the gamut: from
expulsion and temporary imprisonment to gifts, privileges, and
a commitment to ensure their long-term well-being inside the
city. Koenig argues that these encounters with the “urban mad”
helped to define and to map the town itself, as well as to carve
out the contours of a surprisingly progressive urban social
responsibility.
Koenig’s research and writing have been funded by a Fulbright
Grant, the Dolores Zohrab Liebmann Fellowship, and the
Northwestern University Presidential Fellowship. Her faculty
advisor is Dyan Elliott, history.

Andrew Campbell

Christopher Kuzawa
Weinberg College of Arts and Sciences and
Institute for Policy Research

How Human Fathers Are Unique
Humans are among the rare mammals whose fathers are
directly involved in rearing and helping care for their young.
In what ways has this unusual strategy left its mark on
human biology and behavior? One fascinating example is the
hormone testosterone, which tends to be less abundant in
fathers than in nonfathers. This long-standing observation
is consistent with what has been observed in bird species
in which males are heavily involved with protecting nests,
incubating eggs, and feeding newborn chicks. Conventional
wisdom suggested that a drop in testosterone in human
fathers could be the body’s way of helping dads shift
priorities from wooing mates to parenting. Past research,
however, could not determine what is cart and what is horse
in these relationships: Does becoming a father lead to a drop
in a man’s testosterone? Or, alternatively, are men who have
lower testosterone to begin with just more likely to become
fathers? Because all past studies had measured men at single
time points, the answer was not clear.
Christopher Kuzawa, anthropology, has worked for 15 years
with a unique study in the Philippines that has followed a
large cohort of men and women over long time periods,
allowing him to address questions about human biology and
health with longitudinal data. In a recent National Science
Foundation–funded collaboration with his PhD student
and colleagues at Northwestern and abroad, Kuzawa’s team
measured testosterone levels in a large sample of young
men who were not fathers and then followed up with a
second hormone assessment five years later. In the five
years between measurements, many formerly single men
had entered stable relationships and had become fathers.
Kuzawa’s team found that men who were destined to become

The drop in evening testosterone during a 5-year period was largest among Filipino men
who were single non-fathers at baseline (2005) but who had entered stable relationships and
become fathers by follow-up in late 2009. Changes in testosterone were much smaller among
men who did not experience a change in relationship or fatherhood status during this 5 year
period. *denotes a statistically significant change (p<0.001).

fathers had higher testosterone to begin with. This is
consistent with the assumption that the hormone plays a
role in human mating and suggests that testosterone might
in fact help a man find a partner and become a father. At
the same time, men in the study who became fathers during
the study then saw their testosterone plummet by about
35 percent, a much larger decline than age-related declines
seen in men who had remained single. This finding, which
generated significant media attention, including a frontpage story in The New York Times, supports an emerging
anthropological model that views human child rearing as
a group effort requiring wide involvement of caretakers in
addition to the mother—and suggests that human dads
have evolved to play a caregiving role that makes them
unusual among mammals.
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Carol D. Lee
School of Education and Social Policy

Connecting Literary Interpretation
with Culture
Nationally, only 38 percent of 12th graders are proficient
in reading comprehension. African American and Hispanic
students consistently score lower than their peers. On the
2009 Program for International Student Assessment (PISA)
for 15-year-olds in reading, the United States ranked 17th. In
contrast to the USA, in 17 other countries poor students are
among those who score in the top quartile.
John Edgar Wideman’s story “Damballah” begins
Orion let the dead, gray cloth slide down his
legs and stepped into the river. … When he
stood again, he stared at the distant gray
clouds … The promise of rain coming to him
as all things seemed to come these past few
months, not through eyes or ears or nose but
entering his black skin as if each pore had
learned to feel and speak … Orion thought of
the eldest priest chalking a design on the floor
of the sacred obi. Drawing the watery door no
living hands could push open, the crossroads
where the spirits passed between worlds. His
skin was becoming like that in-between place
the priest scratched in the dust.

The research of Carol Lee, education and social policy,
focuses on supporting under-achieving adolescents
in attending to the subtle invitations in the kind of
literary texts like the excerpt from Wideman's story
and in constructing rich interpretations of its language
and conundrums. Lee’s Cultural Modeling Framework
provides structures for connecting rhetorical and sensemaking strategies embedded in African American English,
youth culture, and media participation to the demands
of interpreting canonical works of literature. As part of
a current $19-million-dollar multiuniversity partnership
funded by the Institute of Education Sciences, Lee’s research
is expanding to include multiple schools—developing
high school assessments in reading literature, building
software to support struggling readers in the content areas,
and examining how a Cultural Modeling focus in literature
instruction can support both reading comprehension and
identity-related social and emotional development.
Lee is a former president of both the American Educational
Research Association (AERA), the largest educational
research association in the nation, and the National
Conference of Research on Language and Literacy (NCRLL).
She is also a member of the National Academy of Education,
a fellow of both AERA and NCRLL, and a former fellow at the
Center for Advanced Studies in the Behavioral Sciences.
Graduates, now adults, from schools founded by Carol Lee in Chicago:
engineers, teachers, international relations professional, journalist, film
makers, business men and women — all leaders for a new day.
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Charles Manski
Weinberg College of Arts and Sciences and
Institute for Policy Research

Debating the Impact of Public Policy
Both politicians and journalists should be deeply
skeptical of analysts in academia, think tanks, and
government agencies who seem unwavering in their
policy predictions. Writing in the August 2011 issue of
the Economic Journal, Charles Manski, economics, urged
policy analysts to improve the credibility of their studies
and better inform policy formation by being upfront
about their predictions’ uncertainty.
Manski exposes various practices of incredible certitude
in the hope that their identification will lead to more
useful policy analysis. He starts with the problem of
“conventional certitude”—the prediction equivalent of
conventional wisdom or a conclusion that is generally
accepted as true but might not be.
An example is the “scores” or point predictions
produced by the US Congressional Budget Office (CBO)
to assess the budgetary impact of legislation 10 years
out. CBO scores are often used to stake out legislative
positions even though they are based on strong and
unsubstantiated assumptions.
Scoring the recent US healthcare reform legislation, CBO
director Douglas Elmendorf reported to Congress that its

enactment “would produce a net reduction of changes
in federal deficits of $138 billion over the 2010–19 period
as a result of changes in direct spending and revenue.”
Manski points out that anyone seriously contemplating
the many changes to federal law embodied in this
legislation should recognize that the prediction of a
$138 billion deficit reduction is nothing more than a very
rough estimate. Yet Elmendorf expressed no uncertainty
about the figure, subsequently reported by the media
without questioning the reliability of the number.
Douglas Holtz-Eakin, a former CBO director, made a very
different prediction. In an op-ed in The New York Times,
he predicted that the legislation would increase deficits
by $562 billion rather than decrease them by $138
billion. Thus, the former and present directors of the CBO
made predictions that differed by $700 billion, yet each
presented his prediction as certain.
In the end, Manski suggests that policy makers, the
media, and the public should be deeply skeptical of
those who appear unwavering in their policy predictions.
He recommends recognizing ambiguity rather than
ignoring it.
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stories for their own lives, American adults shape their
personal experiences to certain common narrative forms
that enjoy tremendous favor in American society, such as
stories of atonement (from sin to salvation), upward social
mobility (from rags to riches), personal emancipation
(from enslavement to freedom), and recovery (from illness,
addiction, or abuse to the full actualization of the good
inner self).
Although redemptive stories in American life foster
generative behavior and sustain hope for many adults, there
can sometimes be a dark side to redemption. In some cases,
redemptive narratives can border on self-righteousness
and arrogance. The hero of the story may feel that it is his
or her manifest destiny to transform or save the world in
some way, even when the world strongly resists. McAdams
explored the potentially dark side of redemption in his
recently published psychological biography George W. Bush
and the Redemptive Dream: A Psychological Portrait (Oxford
University Press, 2011). In the book McAdams argues that
President Bush’s personal narrative of redemption helped
him achieve political success and personal fulfillment, but
the same story also led directly and tragically to his decision
to launch a preemptive military invasion of Iraq.

Dan P. McAdams
School of Education and Social Policy and
Weinberg College of Arts and Sciences

Narratives of Redemption
Who are the adults making the most positive impact
on young people today? What are the psychological
characteristics of the most caring and productive members
of American society? Funded by grants from the Foley
Family Foundation and the Templeton Foundation, Dan
P. McAdams, human development and social policy and
psychology, studies the lives and the life stories of highly
generative American adults. Especially generative men
and women are committed to promoting the well-being
of the next generation and leaving a positive legacy for
the future.
McAdams and his students have shown that highly
generative American adults tend to see their own lives
as narratives of redemption. In a redemptive story, the
protagonist is repeatedly delivered from suffering into
an enhanced status or state. Redemptive personal stories
provide a psychological resource for generative adults,
sustaining their hope that hard work to benefit others today
will pay dividends in the future. In creating redemptive
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Thomas W. McDade
Weinberg College of Arts and Sciences and
Institute for Policy Research

Why do adults in the United States have higher levels of
chronic inflammation than adults in the Philippines or
Ecuador? Do environments in infancy shape the regulation
of inflammation in adulthood? Do poorly regulated
inflammatory responses contribute to cardiovascular
disease or adverse birth outcomes? These are questions
Thomas McDade, anthropology, is working to answer in a
series of studies funded by the National Institutes of Health
and the National Science Foundation.
Current understandings of inflammation and disease
are based almost exclusively on research conducted in
clinical settings in affluent industrialized populations. As
a biological anthropologist and human biologist, McDade
conducts his research in diverse community-based settings
in the United States and around the world, and he uses
this comparative perspective to generate insights into the
developmental and ecological factors that contribute to
variation in human physiological function and health.
Recently, McDade and colleagues reported that
concentrations of C-reactive protein (CRP)—a key biomarker
of inflammation—are higher in the United States than in
the Philippines or the Ecuadorian Amazon. In addition,

Mary Hanlon

Ecologics of Inflammation

adults in the Philippines with the lowest CRP were exposed
to more infectious microbes when they were infants. Since
the overall level of exposure to microbes in infancy is
higher in the Philippines and Ecuador than in the United
States, this difference could explain the significantly higher
US CRP levels, which perhaps contribute to higher rates
of cardiovascular disease and other diseases of aging.
Microbial exposures likely represent normative ecological
inputs that guide the development of several immune
processes, including the regulation of inflammation.
McDade’s findings raise the intriguing possibility that
the increasing global rates of cardiovascular disease and
diabetes may be due, in part, to hygiene regimes that have
reduced the intensity and diversity of microbial exposures
to levels not experienced previously in the history of the
human species.
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turns out to be an enormously
useful technological material
with applications in automobile
three-way catalysts, fuel
cells, and thermal coatings.
Interestingly, zirconia’s most
valuable properties emerge
when one adds other elements
to it. The question is, what can
we mix with zirconia, and what
will happen when we do?

This mystery is perfect for
a computational materials
scientist to solve, says Meredig.
By inserting much of the
periodic table into zirconia in
a “virtual experiment” on the
computer, he can then examine
the resulting data for trends.
Data on so many different
elements, however, are nearly
impossible to analyze by hand.
Instead, he can leverage data-mining techniques and apply
clustering algorithms to his results.

Bryce Meredig
McCormick School of Engineering
and Applied Science

Using Algorithms to Organize Materials
As a computational materials scientist, Bryce Meredig, in
the research group of Chris Wolverton, materials science
and engineering, uses computer algorithms to study and
predict the properties of many materials—from alloys to
solar cells—much as a meteorologist forecasts the weather.
In this field today, ever-expanding computational capability
is a double-edged sword. With access to
faster computers, more potentially useful
materials data can be generated than ever
before. Unfortunately, finding meaning
in those data becomes more difficult the
more they accumulate. In other words, we
are drowning in information.

Clustering methods attempt to group data into mutually like
sets, or clusters. Meredig says that a beautiful thing happens
when he clusters the zirconia data: the trends that emerge
match our chemical intuition. The elements in the middle of
the periodic table, or transition metals, are most similar to each
other when in zirconia, while elements that surround them
form another group. Once he has his clusters, he can consider
each separately and build sensible models for their behavior,
something he considers a triumph in the face of data overload.

Fortunately, computer scientists have
already been grappling with the problem
of data overload for some time. As people
in other fields seek patterns in massive
databases—the stock market, Twitter
posts, and Google search terms, for
example—their innovations can benefit
computational materials, as Meredig
describes in the following example.
Cubic zirconia, the faux-diamond
gemstone, has a flawed reputation. Yet it
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The properties of elements added to the material zirconia follow our chemical intuition:
the transition metals (the middle of the periodic table) belong to one similarly behaving
cluster and other elements belong to a second cluster.

Andrew Campbell

Loran Nordgren
Kellogg School of Management

The Empathy Gap between Perception
and Pain
Torture is prohibited by statutes worldwide, yet the legal
definition of torture is almost invariably based on an
inherently subjective judgment involving pain severity.
Because most policy makers have never experienced
waterboarding and other enhanced interrogation tactics
for themselves (Senator McCain aside), they must rely on
their inexperienced intuitions about how painful these
practices seem. Yet work being done by Loran Nordgren,
management and organizations, has shown that people
who aren’t enduring a painful experience have a hard
time estimating just how painful it is. This finding is
known as an empathy gap, and it helps to explain why
doctors underestimate their patients’ pain and why
patients themselves underestimate how painful upcoming
procedures will be.
To test the idea that empathy gaps might distort the
evaluation of torture policy, Nordgren and members
of his lab asked people to evaluate common enhanced
interrogation tactics such as sleep deprivation, solitary
confinement, and exposure to cold temperatures. Some
participants (the control group) evaluated these practices

under normal conditions, while others (the experimental
group) made their judgments while experiencing a mild
version of the pain associated with those techniques. These
participants submerged their hand in ice water (exposure to
cold temperatures), felt social exclusion by being rejected
by a group (solitary confinement), and were tested at the
end of a three-hour night class (sleep deprivation).
In each case the experimental group estimated the
interrogation tactics to be significantly more painful, less
ethical, and less acceptable as a practice than participants
who made their judgments free of pain, as policy makers
normally would. These findings suggest that policy makers
(and the concerned public) suffer from a fundamental bias
when evaluating waterboarding and other interrogation
tactics. It appears that the legal standard for evaluating
torture is psychologically untenable. According to
Nordgren, policy makers simply cannot appreciate the
severity of interrogation practices they themselves have
not experienced, a psychological constraint that in effect
encourages torture.
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Carla Pugh
Feinberg School of Medicine

A visual interface shows the instructor where the student is touching and
the amount of pressure being used during the simulated clinical breast
examination. Sensors capture student performance which can be displayed
as pressure over time. Different breast examination techniques yield
different line graphs.

Use of Sensors to Measure Hands-On
Clinical Skills
The difficulty of measuring hands-on clinical skills poses a
significant barrier to assessing the wide variety of handson skills used in the medical profession today. Medical
simulation technologies, similar to flight simulations for
airline pilots, provide new opportunities for assessing
hands-on skills.

breast examination simulators that can be used to define
performance standards for the clinical breast examination.
They hypothesize that palpation techniques used in the
clinical breast examination can be quantified (Figure 1) and

Carla Pugh, surgery, and members of her research team
have developed an approach to evaluating hands-on
clinical skills that involves the innovative use of sensor
and data-acquisition technology embedded in manikinbased trainers. In addition to having developed a unique
approach to fabricating sensor-enabled manikins, their
laboratory has the capability to simulate more than 100
different clinical presentations.

When considering medical diagnostics in patient care,
there is a plethora of research in developing and testing
laboratory- and radiologic-based diagnostic technology.
In stark contrast, there is a paucity of research on the
diagnostic abilities of health care professionals. Though
we continue to improve diagnostic technology, the
practitioner is still the gatekeeper guiding patient access
to these modalities. If the practitioner fails to obtain the
correct information during history and physical examination
(a hands-on assessment), inherently there will be a
delay in diagnosis and treatment and possibly over- or
underutilization of the appropriate laboratory tests and
imaging studies.

Their long-term goal is to build valid and reliable
technologies that can be used to ensure that minimum
performance standards are met by all health care
professionals who perform hands-on clinical examinations
and procedures at the point of care. Their immediate
goal is to build and validate a set of sensor-enabled
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that improper techniques that result in missed diagnosis can
be identified using sensor-enabled breast models.

Andrew Campbell

Emilie Ringe
Weinberg College of Arts and Sciences

Nanoparticle Shape Effects and Modeling
Unlike bulk gold, which is yellow and shiny, small
particles of gold with sizes in the 5 to 500 nanometers
(millionth of a millimeter) range have shape-dependent
color. This property stems from the interaction of light
with the electrons inside the nanoparticle, leading to
concentration and trapping of light of particular color
around the nanoparticle surface, hence changing the
particle’s appearance. A striking example is stained
glass, in which yellows and reds are generally due
to the presence of silver and gold particles. This
phenomenon, however, is about so much more
than producing beautiful works of art: any molecule
entering the enhanced light field at the particle surface
leads to a change in particle color, turning metal
nanoparticles into a powerful sensing platform—for
example, for environmental monitoring and in vivo
studies of protein binding inside cells. Additionally,
light concentration brings with it enhanced lightmatter interactions, with possibilities for more efficient
solar power generation, nanoscale control over
catalytic and chemical processes, and the selective
destruction of malignant cells.
Shape and size are powerful handles for tuning
nanoparticle properties, but very little of the
quantitative structure-function information required
for applications development is available. Emilie Ringe,
a joint student in the research groups of Richard P.
Van Duyne, chemistry, and Laurence Marks, materials
science and engineering, performs research that aims
to change that. To achieve this, she developed two
new theoretical models that predict nanoparticles’
shape based on either how they are produced or
what mixture of elements is present. Experimentally,
she probed shape effects using electron beam and
optical microscopies, which address
the correlation between
structure (shape and size)
and function (color and
sensing capabilities). The
findings of this research
populate a toolbox that
now guides applicationoriented scientists and
engineers within and outside
Northwestern University.
This research is part of a
collaborative effort within
the Materials Research Science and Engineering Center
at Northwestern University, funded by the National
Science Foundation.
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Jim Ziv

animal model of any neurodegenerative disease, the SOD1
transgenic ALS mouse. His continued efforts have identified
additional causative and risk genes for ALS, including ALSIN
mutations, which cause a recessive form of ALS, and variants
in the PON cluster of genes, implicated in sporadic ALS.
Despite extensive studies of these and other ALS-causing
genes, the pathogenic mechanism underlying ALS
remained an enigma until Siddique’s publications in Nature
(August 2011) and Archives of Neurology (November 2011),
which identified a breakdown in the recycling machinery
called the ubiquitin-proteosome system (UPS) and the
autophagosome, which is regulated by proteins like
ubiquilin2 and SQSTM1 (or p62). Aggregates of both proteins
are a common feature of all types of ALS. Regulation or
optimization of functioning of this system offers a target
for development of a potential therapy for ALS and related
neurodegenerative disorders, the first since the initial
description of ALS by French neurologist Jean-Marie Charcot
142 years ago.

Teepu Siddique
Feinberg School of Medicine

Origins of ALS
Amyotrophic lateral sclerosis (ALS, Lou Gehrig's
disease) is a paralytic, usually fatal disorder caused by
degeneration of motor neurons in the motor cortex,
brainstem and spinal cord. Most cases are sporadic,
but 10 percent are familial. Dementia, usually of the
frontotemporal lobar type, may occur in some cases.
Teepu Siddique, neurology, first proposed application
of molecular genetics tools to this complex disorder in
the 1980s. His proof-of-principle results emerged in
1991 with linkage of familial ALS (FALS) to chromosome
21q, followed in 1993 by identification of the SOD1
gene as the cause of a subset of FALS. Shortly thereafter
he led the team that constructed the first transgenic
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Ubiquilin2 decorates pathological skein-like inclusions in large spinal motor
neurons in an ALS/dementia patient with a mutation in the UBQLN2 gene.
Green = ubiquitin, Red = ubiquilin2, Yellow = merge.

Kristen A. Stilt
School of Law

A Law-and-Society Approach to Islamic Law
Islamic law is often presented as a set of rules—rules
with harsh penalties that have discriminatory effects on
women and non-Muslims in particular. Ironically, both
conservative Muslim proponents of the strict application
of Islamic law and Western critics—and even alarmists—
focus on the corpus of these rules and neglect what Kristen
Stilt, law instruction, calls the lived experience of Islamic
law. The rules written by jurists formed one source of
law for the regulation of society, but when legal officials
actually attempted to implement those rules, significant
social, political, economic, and other discretionary factors
affected the process such that the results often bear little
relationship to what one would expect based on the
rules themselves. As Stilt argues, Islamic law cannot be
understood merely through texts but requires historical
work on its actual practice.
In her book Islamic Law in Action: Authority, Discretion, and
Everyday Experiences in Mamluk Egypt, published at the end
of 2011 by Oxford University Press, Stilt pursues this lawand-society approach to law in Cairo and its adjacent city
Fustat. She shows how the population participated in the
experience of the law by reacting to, and often resisting,

legal officials. Women refused to obey orders that they stay
at home, for example, and non-Muslims resisted dress and
behavioral requirements. These acts of negotiation changed
the legal experience and indeed the meaning of the law for
those individuals involved and for society generally.
In her current project, funded in part by the Carnegie
Corporation, Stilt takes the same line of pursuit into the
modern period, investigating language that embeds Islam
and Islamic law into modern constitutions, such as has
been seen in recent years in Iraq and Afghanistan and is
now under reconsideration in postrevolutionary Tunisia
and Egypt. Stilt argues that constitutional language such
as “Islam is the religion of the state” is not an obvious
and necessary result for a Muslim-majority country but
rather, like the rules of the jurists, merely one textual
component of the larger dynamics over the place and
meaning of Islamic law. Stilt takes a sociological approach
to constitution making and interpretation, studying each
social and historical context on its own terms, to show the
vibrant and ever-changing life of Islamic law.
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Hiro Lee Tanaka
Weinberg College of Arts and Sciences

A Topological Approach to String Theory
Throughout history, mathematics and physics have
developed together. Discoveries in physics, such as quantum
mechanics, spurred the study of new mathematical
concepts. In the reverse direction, mathematical ideas have
inspired physical insights as well (for instance, the idea of
curvature plays a fundamental role in Einstein's theory of
general relativity).

for string theory in which researchers study the geometry of
how strings can propagate in a six-dimensional space. (These
are the six dimensions that should exist on top of the already
familiar four dimensions of space-time.) But the dynamics
of a string have proven complicated and subtle to describe.
Even in simple cases, the difficulties of calculus have posed
significant barriers to a good mathematical definition.

For the last 30 years mathematicians have been enjoying
a renaissance of new ideas from theoretical physics.
One of the major players in this new movement is string
theory, which seeks to unify all known physical forces
into a single framework.

Tanaka, in a joint project with David Nadler,
mathematics—with support from a National Science
Foundation Graduate Research Fellowship and a
Northwestern University Presidential Fellowship—seeks
to remove the difficult aspects of calculus by employing
tools from topology, the study of shapes. Just as the
strings of a harp are affixed to its frame, the strings
of string theory may be tied down to certain places in
space-time. Tanaka is among a group of mathematicians
who are studying the shapes of these frames, rather
than relying on the calculus needed to study string
propagation. Springboarding on already studied aspects
of the calculus, the application of topological ideas has
yielded surprising interactions between the geometry of
strings and the shapes of the frames.

Some aspects of string theory do not yet exist at a level
of mathematical rigor; the physical ideas can seem
more like poetry than science to a mathematician, who
is typically accustomed to theorems, definitions, and
proofs. Mathematicians and physicists alike are still trying
to describe intuitions through precise mathematical
formulations, the same way Newton expressed the notions
of force, mass, and change of velocity via the formula F=ma.
Hiro Lee Tanaka, a PhD candidate advised by Kevin Costello,
mathematics, studies one particular mathematical model
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Hans Thomalla
Bienen School of Music

Fremd: When Jason and the Argonauts
Encounter Medea
Hans Thomalla, music studies, created his opera Fremd
(which means “alien” or “strange” in German) from 2005
to 2011. Conceived as an encounter and its consequences,
the piece comprises three scenes, one intermezzo, and an
epilogue. In preparation for composing it, Thomalla worked
extensively with the performers involved in the eventual
production. He met and rehearsed individually with each
member of the Stuttgart Opera Chorus—a process that
eventually led to composing parts tailored specifically for its
36 singers, who portrayed the 36 Argonauts.
The Argonauts are mythical Greek seafarers; their ship
is the Argo. At the eastern shore of the Black Sea they
encounter Medea. The strange, nonsystematic world of this
“barbaric” magician is alien to the heroes and their rational
self-understanding. Medea’s forms of articulation, which
are more sound than concept, and her attitude toward
others, which is guided by curiosity more than oriented
toward her own gain, leave their marks on the Argonauts.
The foundations of their own identity are shattered. “I have
become a stranger to myself. Somebody else thinks inside of
me, somebody else acts for me,” says Jason, their leader.

Below the surface of the confrontation between Greeks
and Medea, though, lies a conflict that pinpoints the
contradictions of Western thought: the conflict of nature
and concept. The process of objectification of the other—
of nature inside and outside ourselves—begins with the
Argonauts’ embarkation in Colchis, Medea’s strange,
undomesticated country.
Thomalla eventually came to the conclusion that the myth
of Medea cannot simply be “set to music,” as if music is
a nonresisting medium for any narrative. The conflict of
nature and concept is intrinsic to music itself, and an opera
that dramatizes the conflict of Medea and the Argonauts will
always reflect on music’s own intrinsic conflict.
Fremd premiered in July 2011 on the main stage of the
Stuttgart Opera under the baton of Johannes Kalitzke and
staged by Anna Viebrock. In addition to the musicians in the
orchestra pit, instrumentalists were placed on the balconies
around the viewers creating a musical and theatrical
experience that not only places the audience opposite the
action, but lets it be fully surrounded by sound, just as the
Argonauts are surrounded by the strange and unfamiliar
nature in which they try to orientate themselves.
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Ellen Wartella
School of Communication

Food Marketing and Childhood Obesity

©Alexdans | dreamstime.com

Ellen Wartella, communication studies, is especially
interested in studying public policy issues regarding
media and children. For the past several years she has
been studying the impact of food marketing on childhood
obesity. Obesity rates among children have surged in
the past 30 years—doubling for 2- to 5-year-olds and

adolescents and tripling for 6- to 11-year-olds. Nearly
a third of American children are obese or substantially
overweight, and this has led to diabetes and many other
negative health outcomes. Obese children are likely to grow
up to be obese adults.
In 2006 Wartella was part of the Institute of Medicine’s study
panel examining food marketing’s impact on children’s
diets; the panel found that children’s diets are high in
calories, fats, and sugars and low in essential nutrients. A
systematic review of 200 studies of television advertising’s
effects on children’s diets concluded that TV advertising
is strongly associated with children’s food preferences,
purchase requests, and food choices, but it stopped short of
drawing a causal relationship between TV advertising and
adiposity or fatness in children.
Recently, with colleagues from the 2006 panel, she reviewed
the impact of that study and found that the industry has
made moderate progress in changing the foods marketed
to children. This progress includes the establishment of the
Children’s Food and Beverage Advertising Initiative, which
now includes 17 food and beverage companies that have
pledged to establish nutritional standards for any foods
marketed to children through any venue (TV advertising,
cell phones, Internet, in store) so as to increase healthier
foods and decrease the incidence of unhealthy food
marketing to children. Another indication is the evidence
of food reformulations and new, healthier products, such as
100-calorie snack packs. The industry could move further—
and a rising public interest in healthier food options and
obesity prevention should help this process.
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Andrew Campbell
Lakhiyia Hicks, a School of Communication alumna and Harvey Young at the Regina Taylor Project, a theatre production at Northwestern.

Harvey Young
School of Communication

The Experience of Race
In 1901 George Ward was attacked, murdered, and
dismembered by a mob of white men, women, and children.
As this lynching victim’s lifeless body burned in a fire,
enterprising youth cut off his toes and, later, his fingers and
sold them as souvenirs. Ward’s grisly end is one of several
events that Harvey Young, theatre, chronicles in his book
Embodying Black Experience, an innovative and awardwinning study that uses biography, archival history, and
performance theory to relay the experiences of black men
and women who, like Ward, were profoundly affected by the
spectacular intrusion of racial violence into their lives.
Supported by a yearlong fellowship at Stanford’s Center for
Comparative Studies on Race and Ethnicity, Young’s book
recently won two major book-of-the-year awards: the
Lilla A. Heston Award for Outstanding Scholarship in
Interpretation and Performance Studies from the National
Communication Association and the Errol Hill Award for
Outstanding Scholarship in African American Performance
from the American Society for Theatre Research.
Young’s unique critical approach to reading American
history through the lens of performance studies has been
championed within a wide array of other disciplines:
American studies, communication studies, history, legal
studies, and theatre. Currently Young is completing

several book projects
that similarly use the
medium of performance
to interrogate US racial
history. With funding
from the Andrew W.
Mellon Foundation
and the National
Endowment for the
Humanities, he is
coauthoring an oral
history of black
theatre and dance
in Chicago. He is
also coediting
an anthology
of plays,
including
2011 Pulitzer
Prize winner
Clybourne Park by Northwestern
alumnus Bruce Norris, that engage the topic of
neighborhood integration. In addition, he is writing Theatre
and Race, a book that offers an accessible introduction to
representations of race in theatre history.
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METRICS
SPONSORED RESEARCH AWARDS

Research grant funding awarded to Northwestern

funded from ARRA, compared with 279 awards for $72.2

University in 2011 totaled more than a half billion

million in FY2010. Excluding ARRA funding from both

dollars for the second year in a row. Northwestern’s

this year’s and last year’s total, funding decreased just 1

research award funding for fiscal year 2011 was $511.7

percent ($6.7 million).

million, representing an 8 percent decrease from last
year’s $556.4 million.

In FY2011 the dollar volume of awards from US state
and local government bodies grew notably ($4.7

The difference in funding between the two years is due

million), while those from foundations rose by 6 percent

largely to the decrease in funding from the American

($1.7 million). Awards from federal agencies were down

Recovery and Reinvestment Act (ARRA). In FY2011 the

by 11 percent ($51.5 million), while those from state of

University received 115 awards totaling $34.2 million

Illinois agencies declined by 37 percent ($4.2 million).

Awards by Sponsor
54.3% Department of Health and Human Services
8.7% National Science Foundation
6.2% Department of Defense
6.0% Department of Energy
3.0% Other Federal
8.2% Industry and Trade Organizations
5.7% Foundations
3.6% Voluntary Health Organizations
4.2% Other Nonfederal

78.2% Federal

Awards by Administrative Unit
21.8% Nonfederal
62.2% Feinberg School of Medicine
13.1% Weinberg College of Arts and Sciences
12.2% McCormick School of Engineering and Applied Science
6.1% University Research Centers and Institutes
5.0% Other Units*
1.7% School of Education and Social Policy

*Bienen School of Music, Central Administration, School of Communication, School of Continuing Studies,
Kellogg School of Management, School of Law, and Medill School of Journalism.
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AMERICAN RECOVERY AND REINVESTMENT ACT AWARDS
Of the 2011 ARRA funding, the majority, 60 percent ($20.6 million), went to Feinberg,
while 15 percent ($5.1 million) was awarded to McCormick. Approximately 12 percent
($2.49 million) went to University research centers, and Weinberg garnered 7 percent
($2.49 million).

ARRA Awards by Unit
60% Feinberg School of Medicine
15% McCormick School of Engineering and Applied Science
12% Research Centers and Institutes
7% Weinberg College of Arts and Sciences
4% Office of Information Technology
2% Other Units*

ARRA Awards
Unit

# of Awards

Total

Feinberg School of Medicine

52

$20,607,629

McCormick School of Engineering and Applied Science

27

5,143,208

5

3,941,544

23

2,490,736

Office of Information Technology

2

1,534,132

School of Communication

2

187,983

School of Education and Social Policy

2

182,693

School of Law

1

79,051

Kellogg School of Management

1

50,439

115

$34,217,415

Research Centers and Institutes
Weinberg College of Arts and Sciences

Total

Federal $400,325,232
Nonfederal $111,344,965
Federal ARRA $34,217,415

*Kellogg School of Management, School of Communication, School of Education and Social Policy, and School of Law.
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SPONSORED RESEARCH PROPOSALS
Overall, Northwestern researchers submitted a lower

increase in proposal activity, reflecting its merger with

volume of proposals—in dollar amount—in 2011

the University Press in 2010. Decreases were seen in

compared with 2010. The total dollar volume of proposals

Feinberg of 9.4 percent ($116.9 million), in Medill of 70.3

submitted in 2011 fell 7 percent to $1.9 billion, down from

percent ($1.1 million), in research centers and institutes

$2.05 billion in 2010. The number of proposals, however,

of 59.3 percent ($125.8 million), and in the School of

rose by 1 percent to 2,875 in 2011 from 2,823 in 2010.

Education and Social Policy of 6.5 percent ($2.1 million).

Many of the schools and colleges saw increases in the

In FY2011 the overall dollar volume of proposals

dollar volume of proposals, including Kellogg, 57.5

submitted to the federal government increased by

percent ($1.6 million); McCormick, 22 percent ($58.5

11 percent ($198.9 million). Submissions to industrial

million); Law, 35.8 percent ($ 0.9 million); Communication,

sponsors also rose, by 7 percent ($2.9 million). Proposals

104.8 percent ($34.9 million); Bienen, 76.6 percent

to state and local government bodies rose by 42 percent

($0.09 million); and Weinberg, 1.9 percent ($4.3 million).

($0.2 million), while those to state of Illinois agencies rose

Proposal activity increased significantly in the Graduate

by less than 1 percent ($0.01 million).

School. The University Library also saw a significant

Proposals by Sponsor
62.7% Department of Health and Human Services
11.3% National Science Foundation
9.7% Department of Defense
1.7% Department of Energy
2.8% Other Federal
4.4% Foundations
3.7% Voluntary Health Organizations
2.4% Industry and Trade Organizations
1.4% Other Nonfederal

88.1% Federal

11.9% Nonfederal

Proposals by Administrative Unit
59.3% Feinberg School of Medicine
17.0% McCormick School of Engineering and Applied Science
12.0% Weinberg College of Arts and Sciences
4.5% University Research Centers and Institutes
3.6% School of Communication
1.6% School of Education and Social Policy
1.9% Other Units*
*Bienen School of Music, Business and Finance, Central Research–The Graduate School, Kellogg School of Management, School of Law, Medill
School of Journalism, Office of Information and Technology, Office of the President, Office of the Provost, Office for Research Programmatic Support,
Research Operations, School of Continuing Studies, Student Affairs, The Graduate School, University Library, and University Press.
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Sponsored Research Proposals (Dollars in Millions)
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EXPENDITURES
Northwestern’s interdisciplinary approach to research

Research expenditures grew in 2011. Total expenditures

is a strong point in its reputation. The University

(direct plus indirect) increased by 8.7 percent over

encourages such collaborations and has worked to

FY2010 to $503.8 million. The expenditure amount

remove administrative barriers that might discourage

for the Feinberg School continues to grow, reaching

interactions among departments, centers, and schools.

$299 million in FY2011. This increase of 10.8 percent

At the same time, ensuring appropriate credit is vital

follows an increase of 19.7 percent in 2010. McCormick’s

for fostering such research collaborations. Tracking
investigator expenditure credit is necessary for
determining the appropriate distribution of facilitiesand administrative-cost recoveries as well as for
informing decisions regarding the allocation of space
and other resources within the University.

expenditures grew by 9.3 percent to a total of $64.7
million, up from $59.2 million in 2010. Weinberg College
expenditures grew to $63.0 million, an increase of 5.2
percent. Expenditures for the University’s research
centers dropped slightly to $34.6 million from $34.9
million in 2010.

Expenditures by Unit (Dollars in Millions)
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EXTERNAL METRICS
Northwestern had a mixed year in terms of rankings

Foundation (NSF) awards. When viewed over

of federal awards for 2010 data (data from federal

a greater length of time, however, the trend in research

agencies lag by one year). In volume of 2010 awards for

volume at the University has been positive. Since 2001

universities, Northwestern remains 25th in the National

Northwestern’s funding from the NIH has increased by

Institutes of Health (NIH) rankings and dropped to

71.8 percent to $191.2 million, while funding from the

45th from 30th in the rankings of National Science

NSF has increased by 21.7 percent to $35.9 million.

National Institutes of Health Awards to Domestic Institutions of Higher Education
(Dollars in Thousands)
University

2001

2001
Rank

2005

2005
Rank

2009

2009
Rank

2010

2010
Rank

% Increase
2001-2010

Johns Hopkins University

$457,362

1

$607,223

1

$603,367

1

$610,467

1

33.5%

University of Pennsylvania

376,032

2

471,350

2

454,903

3

481,560

2

28.1%

Harvard University

270,226

8

321,224

12

363,470

11

396,501

7

46.7%

Washington University

303,650

5

394,788

5

382,455

8

386,470

8

27.3%

Yale University

256,664

10

336,743

10

357,364

12

378,805

9

47.6%

Duke University

232,180

13

391,196

6

371,408

9

351,617

11

51.4%

Stanford University

224,781

14

305,561

14

306,735

15

339,893

13

51.2%

Columbia University

248,892

11

330,755

11

325,106

13

330,030

15

32.6%

University of Chicago

131,241

27

194,717

23

214,138

20

198,347

22

51.1%

Northwestern University

111,299

37

168,377

32

184,539

25

191,208

25

71.8%

University of Rochester

121,954

32

162,312

34

188,205

23

186,789

25

53.2%

Cornell University

152,197

23

192,563

24

186,657

24

186,162

26

22.3%

Massachusetts Institute of Technology

79,513

53

172,184

30

143,549

39

119,216

46

49.9%

Princeton University

33,262

84

37,660

99

48,764

83

43,774

96

31.6%

5,488

174

10,088

163

12,714

N/A

14,548

151

165.1%

Rice University

Source: National Institutes of Health
http://report.nih.gov/award/trends/AggregateData.cfm

National Institutes of Health Awards Statistics
(Dollars in Millions)

NIH Total Budget
NIH Published Success Rate*

2001

2005

2009

$19,856

$27,532

$29,501

$30,200

32%

22%

21%

21%

Source: National Institutes of Health
http://report.nih.gov/NIHDatabook/Charts/Default.aspx?showm=Y&chartid=153&catid=1
www.report.nih.gov/nihdatabook/Charts/SlideGen.aspx?chartid=124&catid=13
*Research Project Grants, Competing Applications
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2010

% Increase
2001–2010
52%

National Science Foundation Award Summary by Top Institutions*
(Dollars in Thousands)
University
Cornell University

2005

2006

2007

2008

2009

2009
Rank

2010

2010
Rank

$90,192

$88,904

$109,968

$111,548

$155,181

3

$113,287

Columbia University

69,901

72,084

62,482

74,144

104,788

9

91,458

6

Massachusetts Institute of Technology

62,011

55,766

56,239

57,202

67,488

23

81,918

10

Stanford University

48,678

53,778

55,978

50,362

63,748

24

77,804

14

Princeton University

38,554

44,301

39,554

41,180

55,893

38

59,855

24

Harvard University

32,394

29,450

35,687

33,683

61,153

29

53,561

28

University of Chicago

45,960

40,623

43,593

76,476

80,716

16

44,317

33

Johns Hopkins University

27,748

28,856

34,494

24,747

45,297

47

42,775

35

Duke University

33,227

31,884

34,377

35,185

44,949

48

42,685

36

Northwestern University

29,503

33,234

41,657

32,274

60,247

30

35,899

45

University of Pennsylvania

28,300

27,415

27,643

27,991

48,589

43

32,608

49

Yale University

27,001

27,791

22,028

27,398

41,736

51

28,652

56

Rice University

20,481

26,221

24,574

26,091

28,566

64

27,581

57

University of Rochester

7,703

13,297

9,872

11,256

19,885

89

16,462

83

Washington University

15,254

18,565

17,901

18,893

18,874

93

16,422

84

$608,404

$646,8761

NSF Total Funding

$548,077

$564,579

$588,437

4

687,251

1

*Those categorized as “University”
1
Includes ARRA funds
Source: Budget Division, Office of Budget, Finance and Award Management, National Science Foundation,
http://dellweb.bfa.nsf.gov/ and http://dellweb.bfa.nsf.gov/NSFHist.htm
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INNOVATION AND NEW VENTURES OFFICE AND
TECHNOLOGY TRANSFER
Alicia Löffler, vice president for innovation and new

Northwestern start-up companies increased to

ventures, and the staff of the Innovation and New

$199 million.

Ventures Office (INVO) work to create, nurture, and

Since 2005–06 the bulk of the monetary returns from

inspire a culture of innovation at the University. The

technology transfer has come from the patent on

former Tech Transfer program is managed through

pregabalin, a synthesized organic molecule discovered

this office.

by Richard Silverman, chemistry, which ultimately was

In 2011 Northwestern executed 25 license agreements

marketed as Lyrica, a drug sold by Pfizer and used to

and was responsible for 11 start-up companies. INVO

combat epilepsy, neuropathic pain, and fibromyalgia.

handled 196 invention disclosures; 294 patents were

The Lyrica returns in 2010 kept Northwestern in first

filed and 86 received. Start-up fundraising for existing

place among universities in licensing income.

US Licensing Income: FY2002–FY2008
University

2004

2005

2006

Columbia University

N/A

N/A

N/A

$7,233,500

$3,952,000

6,125,000

5,208,000

3,794,523

3,712,252

4,124,547

14,268,023

16,654,975

27,987,375

20,849,993

12,402,873

Cornell University
Duke University
Harvard University1
Johns Hopkins University2
Massachusetts Institute of Technology
Northwestern University

Stanford University

2008
$134,273,996

2009

2010

$154,257,579

$147,237,631

6,928,171

5,100,407

11,579,905

15,591,503

19,048,244

25,733,526

99,991,534

99,965,157

131,019,306
12,413,714

6,321,110

12,369,870

13,938,457

10,260,830

11,362,574

12,387,415

25,781,923

39,834,482

43,500,000

61,600,000

88,924,500

66,450,000

69,200,000

1,522,500

4,019,199

29,990,550

85,298,599

824,426,230

161,591,544

179,835,148

Princeton University
Rice University

2007
$135,632,417

N/A

N/A

N/A

N/A

N/A

N/A

N/A

122,000

692,369

431,003

383,260

530,730

680,137

288,851
65,466,286

47,272,397

N/A

61,310,739

50,370,600

62,514,524

65,054,187

University of Chicago

8,814,356

6,903,271

8,851,413

15,069,427

8,623,473

9,025,392

9,072,022

University of Pennsylvania

8,563,042

7,495,118

8,255,096

6,167,230

8,200,086

11,658,000

11,259,000

University of Rochester

33,736,882

30,470,068

38,016,557

53,336,965

72,264,249

46,025,270

41,664,036

Washington University

9,581,586

11,655,363

11,582,912

12,009,853

15,715,818

6,301,462

5,028,595

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Yale University

Includes Harvard Hospitals (Beth Israel, Brigham & Women's, Children's Hospital Boston, Dana-Farber, Mass. General).
2
Does not include data from the Applied Physics Lab.
1

US Licensing Activity Survey: FY2010

University

2010
Licenses
& Options
Executed

2010
Startups

2010
Invention
Disclosures

2010
U.S.
Patents
Issued

2010 New
Patent
Applications

2010 License
Income

Columbia University

61

12

333

66

177

$147,237,631.00

Cornell University

37

12

308

69

142

11,579,905.00

Duke University

99

5

214

43

125

25,733,526.00

Harvard University1

326

22

1009

208

465

131,019,306.00

Johns Hopkins University2

104

11

355

53

449

12,413,714.00

Massachusetts Institute of Technology

96

17

521

172

535

69,200,000.00

Northwestern University

32

6

165

58

223

179,835,148.00

Princeton University

N/A

N/A

N/A

N/A

N/A

N/A

Rice University

11

3

80

30

102

288,851.00

Stanford University

90

0

467

180

376

65,466,286.00

University of Chicago

33

3

102

17

30

9,072,022.00

University of Pennsylvania

68

4

373

64

483

11,259,000.00

University of Rochester

19

5

123

21

46

41,664,036.00

Washington University
Yale University

51

2

104

20

76

5,028,595.00

N/A

N/A

N/A

N/A

N/A

N/A

Includes Harvard Hospitals (Beth Israel, Brigham & Women's, Children's Hospital Boston, Dana-Farber, Mass. General).
2
Does not include data from the Applied Physics Lab.
1
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Note: The comparative figures in these
tables come from Association of University
Technology Managers®, report titled,
AUTM U.S. Licensing Activity Survey: FY2010: A
Survey Summary of Technology Licensing (and
Related) Activity for US Academic and Nonprofit
Institutions and Technology Investment Firms,
edited by Richard Kordal, Ph.D., Arjun Sanga,
J.D., and Paul Hippenmeyer, Ph.D., M.B.A.

December 2011
*As of January 1, 2012 James E. Young is Interim Director,
Office for Sponsored Research, Chicago

*
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OFFICE FOR RESEARCH COMMITTEES
DECEMBER 2011
DND-CAT Management Board

Institutional Biosafety Committee

J. Todd Ferguson

Michael Bedzyk

Geoffrey Kansas, Chair

Alternate members

Brian Landes (The Dow Chemical
Company)

Stephen I. Levin

Grazia Aleppo

Marissa A. Michaels

Joanne Archibald

Greg A. Smith

Robert Brannigan

Mary L. Cipriano, community member

Marla Clayman

R. Allen Helm, community member

Kathleen Fitzgerald

Maciej S. Lesniak, HGT expert

Stuart Hassell

Alexander Minella, HGT expert

Nathalia Headley

Ex-officio Member

Marie Heffernan

Andrea D. Hall

Lisa M. Linn

J. David Londono (DuPont)
Alfonso Mondragón
Paul O'Connor (The Dow Chemical
Company)
David Rosenfeld (DuPont)

Institutional Animal Care and
Use Committee
Charles Heckman, II, Chair
Martha Vitaterna, Vice Chair

Institutional Review Board

Mohsen Makhsous

Rishi Arora

Panel A
Darren Gitelman, Chair

Gail Mallett

Diana Berger

Christina Marciniak, Vice Chair

David Erickson

Doreen Salina

Marc Applebaum

Lisa Forman

Mitchell Saulisbury-Robertson

Christine Gagnon

Paul Grippo

Lucas Sikorski

Monica-Kaye Gamble

Andrea D. Hall

Dennis West

Raymond Gunn

Susan Kallay

Annette Kinsella

Panel C
Jonathan Goldman, Chair

Raj Kishore

Dennis West

Kenzie Cameron

John W. O’Hara

Alternate Members

Minh Dinh

Arlene Rabushka

Joanne Archibald

Zoran Martinovich

Jelena Radulovic

Sharon Aufox

Robert Mccarthy

Claus-Peter Richter

Jasmine Finley

Deborah Miller

Mark Segraves

Virginia Kaklamani

Maureen Moran

Sasha Ulrich

Richard Meagher

Khari Reed

Carl Waltenbaugh

Helen Micari

Kimberly Scarsi

Gangjian Qin

Maureen Moran

Liz Pampel Willock

IACUC Consultants

Bernice Ruo

Ronald Kettner

Alternate Members

Doreen Salina

Joanne Archibald

Mansour Mohamadzadeh

Mitchell Saulisbury-Robertson

Suzanne Banuvar

Jeffrey Weiss

Lucas Sikorski

Sandi Burbridge

Ex-Officio non-voting member

Matthew Smith

James Carr

Leonard Wade

Joseph Feinglass

Panel B
Thomas Holly, Chair

Glenn Krell

Ravi Kalhan, Vice Chair

Jing Liu

Leora Cherney

June Mckoy

Robert Hartke

Lynn Rogers

Michael Ison

Doreen Salina

Lewis J. Smith
Alternates

Charlette M. Cain
Tracy Gluckman
Stephen Levin
Iwona Spath
Nicolette Zielinski-Mozny
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Maureen Moran

Lisa M. Linn

Lucas Sikorski

Helen Micari

Mary Jo Nutter

Mary Spooner

Heidi Nickisch Duggan

Tasha Osafo

Dennis West

Amy Nowell

Frank Palella

Panel D
Frank Palella, Chair

Kearsley Stewart

Jane Regalado

Satoru Suzuki

Camille Renella

Alternate Members

Doreen Salina

M. Rosario Ferreira
Robert Galiano

Jarrett Adams

Richard Harvey

Joanne Archibald

Bing Ho

Debora Boetcher

Claire Kossmann

Deborah Coleman

Monika Kwiatek

Nick Getzendanner

Gary Macvicar

Karen Tranberg Hansen

Richard Meagher

Maureen Moran

Mary Jo Nutter

Kathleen Murphy

Jane Regalado

Tasha Osafo

Camille Renella

Mary Pattillo

Eric Ruderman

Doreen Salina

Alternate Members

Lucas Sikorski

Joanne Archibald
Jason Bratten
Arnold Brookstone

Wes Skogan
Liz Pampel Willock

Mitchell Saulisbury-Robertson
Jessica Shore
Lucas Sikorski
Debra Tice

Laser Safety Committee
John A. Wasserstrom, Chair
Philip E. Hockberger
Steven Dollard Jacobsen
Prem Kumar
Claus-Peter Richter
Selim M. Shahriar
Antonio Triventi
David Jack Waters
Ex-officio Member

John Gatta

Panel Q
Maureen Moran, Chair

Angela Hecyk

Sigmund Weitzman, Vice Chair

Maxine Kuroda

Mark Agulnik

Limited Submission
Advisory Committee

Jim Kyriacou

Steven Belknap

Mark Hersam, Chair

Maureen Moran

June McKoy

Luis Amaral

Doreen Salina

Dennis West

Hossein Ardehali

Mitchell Saulisbury-Robertson

Liz Pampel Willock

Greg Beitel

Lucas Sikorski

Alternate Members

Timothy Carroll

Joanne Archibald

Nav Chandel

Jessica Crujeiras

Isaac Daniel

Madeline Dones

Adriana Ferreira

Olga Frankfurt

Darren Gergle

Steve Gard

Tom Hope

Jonathan Goldman

Andrew Jacobson

Karl Rosengren, Vice Chair

Robert Hartke

Vicky Kalogera

Richard Ashley

Angela Hecyk

Sridhar Krishnaswamy

Alain Bonacossa

Michael Ison

Fred Lewis

Amy Booth

Svena Julien

Aaron Packman

Mary Ann Clemens

Harold Marsh

Karla Satchell

Keara Enoch

Deborah Miller

Erik Sontheimer

Angela Lee

Amy Nowell

Eric Weiss

Tiffany Taft
Wendy Trocchio
Maxwell Vergo
Dennis West
Panel E
Michael Roloff, Chair

Markus Schaufele
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LS-CAT Management Board
Wayne Anderson
Martin Egli (Vanderbilt)
Michael Garavito (Michigan State)
Domenico Gatti (Wayne State)
James Geiger (Michigan State)
Satish Nair (Univ. of Illinois)
John Tesmer (Univ. of Michigan)
George Phillips Jr. (Univ. of Wisconsin)
Amy Rosenzweig
Eric Xu (Van Andel Institute)

Radiation Safety Committee
William Karpus, Chair
Richard Gaber
Jon Lomasney
Lt. Erik Maddock
Karen Ridge
Eric L. Weiss
Voting, Ex-officio Members

Andrea D. Hall
Bruce Sanza
Non-voting, Ex-officio Members

Mark Mitchell
Nicolette Zielinski-Mozny

Radiation Safety
Subcommittee of the IRB
Richard Chen
John Kalapurakal
Mark D. Pflug
Michael Zimmer

Searle Leadership Fund
Committee
Luis Amaral
Kathleen Green
Robert Lamb
Iasha Sznajder
Catherine Woolley
Ex-officio Member

Linda Hicke

68 Annual Report 2011 | People

NORTHWESTERN UNIVERSITY ADMINISTRATION
ACADEMIC YEAR 2010 - 2011
Officers

Deans

Morton Schapiro, President

Sally Blount
Kellogg School of Management

Henry S. Bienen, President Emeritus
Arnold R. Weber, President Emeritus
Daniel I. Linzer, Provost
Eugene S. Sunshine, Senior Vice President for
Business and Finance
Thomas G. Cline, Vice President and General Counsel
Alan K. Cubbage, Vice President for University Relations

Everette Dennis
Northwestern University in Qatar
Thomas F. Gibbons
School of Continuing Studies
John Lavine
Medill School of Journalism

Marilyn McCoy, Vice President for Administration
and Planning

Sarah Mangelsdorf
Judd A. and Marjorie Weinberg College of Arts
and Sciences

William H. McLean, Vice President and Chief
Investment Officer

Dwight A. McBride
The Graduate School

Robert McQuinn, Vice President for Alumni Relations
and Development

Toni-Marie Montgomery
Henry and Leigh Bienen School of Music

Sean Reynolds, Vice President for Information
Technology and Chief Information Officer

Eric Neilson
Feinberg School of Medicine

Patricia Telles-Irvin, Vice President for Student Affairs

Barbara J. O'Keefe
School of Communication

Jay Walsh, Vice President for Research

Research Deans/Faculty Representing Schools
Rene Machado, Associate Dean
Henry and Leigh Bienen School of Music
Jane Rankin, Associate Dean
School of Communication

Julio Ottino
Robert R. McCormick School of Engineering
and Applied Science
Penelope L. Peterson
School of Education and Social Policy
Sarah M. Pritchard, Libraries

Jeanne M. Hughes, Assistant Dean,
School of Education and Social Policy

Daniel B. Rodriguez (effective January 1, 2012)
School of Law

Rex L. Chisholm, Dean for Research
Feinberg School of Medicine

Kimberly A. Yuracko, Interim (2011)
School of Law

Simon Greenwold, Senior Associate Dean
The Graduate School
David Austen-Smith, Senior Associate Dean
Kellogg School of Management
David A. Dana, Professor
School of Law
Richard M. Lueptow, Senior Associate Dean
McCormick School of Engineering and Applied Science
Frank J. Mulhern, Associate Dean for Research
Medill School of Journalism
Sarah M. Pritchard, Dean of Libraries
University Library
Craig R. Bina, Associate Dean for Research and
Graduate Studies (FY2011)
Judd A. and Marjorie Weinberg College of Arts
and Sciences
Kelly E. Mayo, Associate Dean for Research and Graduate
Studies (FY2012)
Judd A. and Marjorie Weinberg College of Arts
and Sciences
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NORTHWESTERN UNIVERSITY BOARD OF TRUSTEES
2011-2012
Charter Trustees

Dennis H. Chookaszian

Patricia H. Buehler Blankenship

Dale Park Jr.

Peter J. Barris

Christopher B. Combe

Duane L. Burnham

Harry J. Pearce

John A. Canning, Jr.

Catherine M. Coughlin

Donald C. Clark

Jerry K. Pearlman

Nicholas D. Chabraja

Deborah L. DeHaas

George A. Cohon

Donald S. Perkins

A. Steven Crown

James A. DeNaut

Franklin A. Cole

Jerry M. Reinsdorf

Richard H. Dean

John M. Eggemeyer

Philip M. Condit

Don H. Reuben

Charles W. Douglas

Michael W. Ferro

Stanton R. Cook

John M. Richman

D. Cameron Findlay

Jane S. Hoffman

John W. Croghan

John W. Rowe

Dennis J. FitzSimons

David G. Kabiller

Lester Crown

Robert P. Saltzman

T. Bondurant French

Nancy Trienens Kaehler

Bonnie Swanson Daniels

James P. Schadt

Christopher B. Galvin

Jerome P. Kenney

Raymond F. Farley

Charles E. Schroeder

J. Douglas Gray

Melih Z. Keyman

W. James Farrell

John B. Schwemm

Philip L. Harris

Bhadrashyam H. Kothari

William E. Fay, Jr.

Arthur R. Seder, Jr.

Jay C. Hoag

Bill G. Lambert

Barbara Gaines

Gordon I. Segal

Ellen Philips Katz

Lawrence F. Levy

James L. Garard, Jr.

Louis A. Simpson

Lester B. Knight

W. James McNerney, Jr.

Lavern N. Gaynor

Harold B. Smith

Timothy K. Krauskopf

Robin Chemers Neustein

Eric J. Gleacher

William D. Smithburg

Edward M. Liddy

Brian S. Posner

Herbert W. Gullquist

Judith A. Sprieser

Ann Lurie

Virginia Rometty

J. Ira Harris

Edward F. Swift

J. Landis Martin

David A. Sachs

Thomas Z. Hayward, Jr.

Thomas C. Theobald

Lee M. Mitchell

Michael J. Sacks

George E. Johnson

Richard L. Thomas

Wendy M. Nelson

David B. Speer

James R. Kackley

Howard J. Trienens

William A. Osborn

Charles A. Tribbett III

James L. Ketelsen

Betty A. Van Gorkom

Jane DiRenzo Pigott

Jeffrey W. Ubben

William S. Kirsch

John R. Walter

J.B. Pritzker

Julia A. Uihlein

Martin J. Koldyke

Lawrence A. Weinbach

M. Jude Reyes

Sona Wang

Harry M. Kraemer

Judd A. Weinberg

Patrick G. Ryan

W. Rockwell Wirtz

Duane R. Kullberg

William J. White

Alan M. Leventhal

Stephen M. Wolf

John Jeffry Louis

Blaine J. Yarrington

Patrick G. Ryan, Jr.
Paul L. Sagan
William E. Sagan
D. Gideon Searle
Andrew E. Senyei, MD
Benjamin W. Slivka
Timothy P. Sullivan
Frederick H. Waddell
David B. Weinberg
Miles D. White

National Trustees
Mark A. Angelson
Mary L. Baglivo
Deborah H. Brady
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Alumni Trustees
Christine E. Brennan
Adam R. Karr
Harreld N. Kirkpatrick III
Mary Lou Song
Jennifer W. Steans
Todd M. Warren
Michael R. Wilbon

Life Trustees
William F. Aldinger
Lee Phillip Bell
Charles M. Bliss
Judith S. Block
Neil G. Bluhm

Frank W. Luerssen
Robert A. Lurie
Martha Grimes Mabie
John W. Madigan
Garry K. Marshall
R. Eden Martin
Arthur C. Martinez
James R. McManus
Michael A. Miles
Newton N. Minow
Leo F. Mullin
James J. O’Connor

Ex Officio
Leslie Donavan
Daniel S. Jones
Charles L. Katzenmeyer
Morton O. Schapiro

Back cover images, left to right beginning at top row:

Dirk Brockmann, associate professor of engineering
sciences and applied mathematics at McCormick School
of Engineering and Applied Science, focuses his research
on complex systems in physics, biology, and social science.
Read more about his research on page 32. Photo by
Andrew Campbell.
Christopher Kuzawa is associate professor of
anthropology at Weinberg College of Arts and Sciences
and a faculty fellow in the Institute for Policy Research.
A biological anthropologist with training in
epidemiology, Kuzawa’s research focuses on the influence
of early life experience on human development and
health, and the role of hormones in social relationships
and parenting. His Excellence in Research article may be
found on page 41. Photo by Andrew Campbell.
Melina Kibbe is Edward G. Elcock Professor of Surgical
Research at Feinberg School of Medicine. Her research
interests focus on nitric oxide vascular biology and
developing nitric oxide-based therapies for patients with
vascular disease. Find out more about her research on
page 39. Photo by Andrew Campbell.

Harvey Young is associate professor of theatre in the
School of Communication. Young is an award-winning
author and an internationally recognized authority on
African American culture and performing arts. Read more
about his work on page 55. Photo by Paul Kruse.
Neal Blair is professor of Earth and planetary sciences
at Weinberg with a joint appointment in civil and
environmental engineering at McCormick. His research
focuses on the biogeochemical transformations of
carbon with an emphasis on process-oriented studies
of the evolution and fate of organic matter in surficial
environments. His lab specializes in the development
of novel stable isotope and radiocarbon tools to study
carbon-cycling processes. Find out more about his
research on page 31. Photo by Andrew Campbell.
Bernard Black is the Nicholas D. Chabraja Professor at
Northwestern University School of Law and Kellogg
School of Management and professor of finance at
Kellogg. His principal research areas are law and finance,
international corporate governance, health care and
medical malpractice, and corporate and securities law.
Find out more about his research on page 30. Photo
courtesy of B. Black.

