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While it’s a relief to have secured funding for the next five years, we can-
not ignore the awesome responsibility that comes with it. The IMA’s 
success is unparalleled. It is widely recognized as the world’s foremost
institute devoted to creating interdisciplinary mathematical research. It
has been the leader in developing new areas of research and in sustain-
ing the research communities that emerge from its diverse programs. Its
excellence and reputation demand that we do whatever we can to take
the IMA to the next level.

The IMA continues to be on the cutting edge of the mathematical 
sciences. Our major scientific programs, which are yearlong, are still
unique among NSF Math Institutes. We have exciting programs planned
all the way out to 2014. The long view allows the IMA to define new
fields, refine research directions, and train the next generation of lead-
ers in these fields.

Next year’s program, “Mathematics of Information,” is absolutely red hot.
It addresses a critical challenge for the future: how to extract knowledge
from data. With the advances in data collection and storage technology,
more and more data are being collected and stored, including everything
from patient medical records, to web page visits, to video and still images.
There is a huge need to understand and model these data, to extract pat-
terns and connections. This enterprise is not only important for applica-
tions in commerce and technology, but also for homeland security.

As is typical of our annual programs, “Mathematics of Information” is
truly an interdisciplinary undertaking and will bring mathematicians,
statisticians, computer scientists, and engineers to the IMA. During that
year, the IMA will be the world’s most exciting place for researchers in
data analysis. We believe the program will create networks of
researchers working on a multitude of challenges related to the mathe-
matics of information.

Looking a little further ahead, the 2012 annual program will be on sto-
chastic and infinite dimensional dynamical systems—an important area of
mathematics with applications ranging from modeling phenomena in
physics to understanding emerging patterns in social interactions. In 2013,
the annual program will focus on applications of algebraic topology, an
area of mathematics undergoing a renaissance with broad and far-reach-
ing implications for areas such as robotics, sensor networks, and data
modeling. This program should appeal to a segment of the mathematics
community that has previously not had a lot of participation in the IMA.

Along with the annual programs, the IMA is well prepared to identify
new, rapidly developing areas of research and help facilitate their growth.
Our “Hot Topics Workshops” and “New Directions Short Courses” enable

us to respond quickly as these opportunities arise. In May 2011, there
will be an IMA Hot Topics Workshop on strain-induced shape formation,
which deals with the emergence of complex geometrical shapes in
objects such as leaves and flowers.

Along with maintaining the excellence of our scientific programs, the 
IMA has two other goals to address during this new funding cycle. The
first is connecting with you and building on the informal community of
researchers and others who have either participated at the IMA as a 
visitor, or a program organizer, or contributed to its governance. Because
of their IMA experience, these people—the Friends and Alumni of the
IMA—feel a strong sense of connection with the IMA. We are working to
strengthen this community. We have created a new website
(http://www.ima.umn.edu/community/) that will allow you to share your
thoughts and experiences, and to keep informed about IMA events 
and activities.

The second goal is to begin to secure the long-term well being of the IMA
through expanded fundraising efforts. Currently, most of the operating
costs of the IMA come from NSF funding, cost sharing by the University
of Minnesota, and support from our Participating Institutions and
Participating Corporations. However, there is a need for additional fund-
ing for new initiatives and other time-sensitive opportunities that arise.
What’s more, the landscape of federal funding for scientific research is
shifting. Securing private funding provides third-party validation of the
importance of the work the IMA is doing. It is crucial that we develop
other sources of income to help ensure the IMA can continue to carry out
its mission.

To this end, we are gearing up for a major fundraising campaign.We have
set up an annual giving web site. Many of you will be receiving a request
for a donation from the IMA to help us continue and expand our pro-
grams. We are also seeking major gifts to build up an endowment that
will allow the IMA to shift some of the financial burden away from its his-
torical funding sources. I would appreciate hearing from you about how
you can help this effort.

Looking ahead, I am ever aware that there is much to be done. I also real-
ize that “it takes a village” to move the IMA forward. Your input to the
IMA on all aspects of its operations and your willingness to contribute to
its scientific life is essential. All of us at the IMA would love to hear your
ideas on how we can best come together as a community committed to
securing the future of the IMA.

Fadil Santosa
Director

I am pleased to report that on August 20, 2010, the National Science Foundation offi-
cially awarded funding for the IMA for the next five years. Unlike the 2005 award, this
was not a renewal. The IMA entered into an open competition for Math Institutes in
response to the NSF’s request for proposals issued in Fall 2008. Obtaining continued
funding is a strong affirmation by the mathematics community that the IMA’s mission
of fostering interdisciplinary mathematical research is as valid today as it was at its
founding in 1982.

From the Director
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The 2009-10 IMA Annual Program on “Complex Fluids and
Complex Flows” was a resounding success. The fundamental 
scientific challenges related to the modeling, analysis, and 
computation of complex fluids and their pervasive presence
in engineering, applied sciences, and industrial processes
attracted a very high level of participation by experts from a
multitude of disciplines. The program was both broad and
ambitious in its scope as it addressed key research directions
in the field, such as transport and mixing properties and flow-
structure interactions.

The central goal of the IMA’s Annual Programs is to facilitate a unique
synergy of people, time, and place that brings together inter-
disciplinary perspectives from the mathematics, engineering, and
applied sciences communities (including both theorists and experi-
mentalists). In the fine tradition of the IMA, the program on
“Complex Fluids and Complex Flows” achieved that goal in a
remarkable fashion. The program included six innovative work-
shops—most of which were preceded by tutorials designed to 
introduce graduate students and junior scientists to the workshop
topics and to relevant mathematical and open problems in these
fields. Overall, the program was impressive in terms of scientific
breadth, in terms of the expertise it managed to attract, and in terms
of the number of newly fostered collaborations.

The 2009-10 Annual Program workshops were:

Flowing Complex Fluids: Rheological Measurements and
Constitutive Modeling

Flowing Complex Fluids: Fluid Mechanics-Interaction of
Microstructure and Flow

Microfluidics: Electrokinetic and Interfacial Phenomena

Analysis and Computation of Incompressible Fluid Flow 

Transport and Mixing in Complex and Turbulent Flows

Natural Locomotion in Fluids and on Surfaces: Swimming,
Flying, and Sliding

In addition to these workshops, each day during the Annual Program,
the IMA hosted the research activities of about 40 long-term visitors
and postdoctoral fellows. Other activities included seminars, a course in
the theory of the Navier-Stokes equations taught by Vladimir Sverak,
professor of mathematics at the University of Minnesota and a set of
tag-team tutorials on transport and mixing in incompressible fluid
flows led by Charlie Doering, professor of mathematics at the
University of Michigan, and Jean-Luc Thiffeault, professor of mathemat-
ics at the University of Wisconsin.

Although the outcomes of the 2009-10 Annual Program are already
noteworthy, we expect that when we take a look back in a few years
at the long-term impact of the program, the new science it will gen-
erate, and the young scientists it will help train, we will find even
more of which we can be proud.

Complex fluids and complex flows:

Annual Program makes a big splash
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than 200 postdoctoral candidates from around the world com-
pete each year for two-year fellowships to work at the IMA
with the distinguished researchers assembled by the institute.
Fellows and visiting scientists also collaborate with the IMA’s
industrial partners to solve challenging problems faced by
those companies.

The guiding vision of the IMA is to be the world’s premier
mathematics institute where diverse talent addresses core
challenges in science, industry, and society.

The IMA:
A unique institute
The Institute for Mathematics and its Applications (IMA) was
formed in 1982 when its founders conceived the very notion of
a U.S. mathematics institute promoting vigorous collabora-
tions between mathematicians, engineers, biologists, chemists,
physicists, and other applied scientists. Our mission is to
engage mathematicians and other scientists from around the
world in programs and activities that advance the nation’s 
science and technology agendas. Each year more than 1000
scientists answer that challenge during their visits to the IMA.
The highly collaborative nature of the IMA achieves the dual
payoffs of research mathematics impacting science and 
industry, and new mathematics springing from applications.

HHooww tthhee IIMMAA WWoorrkkss
The IMA brings the world’s best minds in math, engineering,
and other sciences to the University of Minnesota to collabo-
ratively engage the most pressing problems facing our 
society, our industries, and our planet. Each year the IMA
chooses a research field and invites premier mathematicians
and applied scientists to identify and address that field’s most
important challenges. Some stay for months or a year to study
and collaborate. Others visit for weeklong workshops. More

Other 2009-2010 IMA programs

Participating Institutions Summer Program for Graduate Students:
Computational Wave Propagation, Michigan State University,
June 7-25, 2010

New Directions Short Course: New Mathematical Models in
Economics and Finance, June 7-18, 2010

Special Workshop: Research in Imaging Sciences, October 5-7, 2009

Special Workshop: Career Options for Underrepresented Groups in
Mathematical Sciences, March 25-27, 2010

Special Workshop: IMA Special Workshop Physical Knotting and
Linking and its Applications, April 9, 2010

Kickoff Workshop for Project MOSAIC, June 30-July 2, 2010

Hot Topics Workshop: Integral Equation Methods, Fast Algorithms 
and Applications, August 2-5, 2010

Mathematical Modeling in Industry XIV: A Workshop for Graduate
Students, August 2-11, 2010, Guanajuato, a joint effort of 
the Center for Mathematical Research, Guanajuato, Mexico,
the IMA, and the Pacific Institute for Mathematical Sciences

Changyou Wang and Chad Topaz

Organizers of the Annual Program

Stephen Childress
Courant Institute of Mathematical Sciences, New York University

Peter Constantin
Mathematics, University of Chicago

L. Pamela Cook
Mathematical Sciences, University of Delaware 

Charles R. Doering
Mathematics and Physics, University of Michigan (chair)

Sandip Ghosal
Mechanical Engineering, Northwestern University

Michael D. Graham
Chemical and Biological Engineering, University of Wisconsin,
Madison

David H. Sharp
Complex Systems, Theoretical Division, Los Alamos 
National Laboratory
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Freedom to think 
When Becca Thomases, assistant professor of
mathematics at the University of California,
Davis decided to come to the IMA as a long-
term visitor during the 2009-10 program, her
life was just a wee bit hectic.

“I had just had a baby and was struggling a bit to
get back in the flow of work,” says Thomases. “I had
to rearrange my entire life to make it work—but I
jumped at the chance. All the time, I was thinking:
‘I’d better get something pretty good out of this.’”

And that she did.

“Being at the IMA gives you the freedom to focus on
the things that are important; the freedom to think,”
says Thomases.

Before Thomases even arrived at the IMA. Charlie
Doering, professor of mathematics, physics, and com-
plex systems at the University of Michigan, and
Michael Renardy, professor of mathematics at
Virginia Polytechnic Institute and State University,
were discussing some problems related to modeling
viscoelastic fluids. Existing models aren’t very robust;
in some simulations they break down and produce
nonsensical results, according to Doering, who was
an organizer of the IMA’s 2009-10 program. Doering
and Renardy discovered they were both thinking
about using the same reformulation of the governing
equation for the flow: advecting the square root of
the stress tensor instead of the tensor itself.

“We decided it was an idea whose time had come,”
says Doering. “We recruited IMA postdoc Nusret
Balci to work through, confirm, or deny the details of
the algebra. Then Becca Thomases showed up at the
IMA and we talked her into putting the ideas into
practice for direct numerical simulations. In bench-
mark tests, the new formulation improved accuracy
and stability at practically no additional computa-
tional cost.”

This collaboration resulted in the paper: “Symmetric
factorization of the conformation tensor in viscoelas-
tic fluid models,” which has been submitted to the
Journal of Non-Newtonian Fluid Mechanics. As a
result of her participation, Thomases was invited to
present this work on behalf of her fellow collabora-
tors in what Doering calls “a concentrated collection
of the world experts on this topic” at the 16th
International Workshop on Numerical Methods for
Non-Newtonian Flows.

“It was the first time I’d ever given a talk like this,” says Thomases, who
is pre-tenure at UC Davis, “and I had five people come up to me asking
for preprints afterwards.”

“This collaboration was really pretty typical of what goes on at the
IMA,” says Renardy. “People start talking about their work—at semi-
nars, during informal discussions. You find common ground on which
you can put your efforts together.”

For example, while at the IMA, Doering was also collaborating with
Jean-Luc Thiffeault, associate professor of applied mathematics at the
University of Wisconsin, Madison, on mixing optimization.

“I’ve known Charlie since I was a graduate student,” says Thiffeault.
“We’re long-term collaborators and we were looking at some problems
related to estimating rates of mixing fluids.”

Then Thiffeault and Thomases started talking, they discovered they
shared some common ground—and another collaboration was born.

“Becca and I had complementary knowledge: hers in complex fluids
and mine in mixing—so together we are finishing a paper on mixing in
viscoelastic flows,” says Thiffeault.

And so it goes.

A web of interconnections too complex to trace spreads throughout the
IMA and beyond. Ideas from one researcher are added to by another—
or simply passed along to a third. A suggestion from another IMA 
visitor—Mike Graham, professor of biological and chemical engineer-
ing from the University of Wisconsin, Madison—got Thiffeault working
on another project with Chad Topaz, associate professor of mathe-
matics at Macalester College and a New Directions Professor at the
IMA  (See story on page 11).

“Chad is an expert on swarming behavior—and my field is fluid
dynamics,” says Thiffeault. “Together, we’re working on a project sug-
gested by Mike, looking at how swimming organisms can enhance
chemotaxis. This kind of research couldn’t happen elsewhere.”

The freedom to think—amidst a concentration of both established
experts and bright, inquisitive newcomers—is a powerful combination.

“Every time you participate in a program like this, it has long-term
impacts that are invaluable,” says Renardy. “You get a very focused,
high-level exposure to the research in your field that you can’t get
through papers in journals.”

Thomases couldn’t agree more. After her visit to the IMA, she returned
to UC Davis with a pipeline full of projects in the works, two papers, and
a talented network of new friends and collaborators. She summed up
her experience at the IMA—and a series of outcomes that she says
have jump-started her research career—in two words.

“Simply amazing.”

Charles R. Doering

Becca Thomases

Michael Renardy

Jean-Luc Thiffeault
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One of the many challenges facing mathematicians who
would model weather and climate is the enormous number of
factors that can influence weather and climate changes.
While it might be a stretch to count the beating wings of a
butterfly among the causative factors, according to Juan
Restrepo, the number of relevant degrees of freedom that
must be considered ranges upward from 100 million.

When Restrepo, group leader of the Uncertainty Quantification
Group and University of Arizona professor of mathematics, arrived at
the IMA as a long-term visitor in the fall of 2009, one of the prob-
lems he hoped to address was developing methods to reduce the
effective dimension of the process in which weather and climate
data and models are used to make forecasts and predictions.

“These kinds of problems represent a great opportunity for mathe-
maticians,” says Restrepo. “Fortunately, we were able to pull togeth-
er a team with complementary expertise.”

In addition to Restrepo, whose expertise lies in geophysical fluid
mechanics combined with estimation theory and who posed the 
initial problem, the team included:

n George R. Sell, University of Minnesota professor of mathematics,
one of the group of original founders of the IMA as well as a 
former associate director. Sell’s expertise includes fundamental
mathematics that underlie fluid mechanics related to weather 
and climate.

n Nusret Balci, an IMA postdoctoral fellow with special expertise 
in fundamental equations.

n Anna Mazzucato, professor of mathematics at the Pennsylvania
State University and an IMA visiting professor. Her expertise is as
an analyst who brings the ability to understand what the 
equations represent in regard to physics.

The problem they tackled was to come up with a new methodology
to assess the sensitivity of model outcomes to initial conditions.
Ironically, it was the most junior member of the team that led 
the way.

“Nusret came up with the seed idea,” says Restrepo.

“There was a category of algorithms developed in the 1990s called
‘bred vectors,’ that showed some promise, but were a little weak,
mathematically,” says Balci. “We developed some new algorithms
based on these bred vectors.”

The butterfly effect,
redux

Bred vectors measure the sensitivity of the model’s behavior to 
perturbations. In simple terms, the new algorithms (called ensemble
bred vectors) provide a means to “look around the entire system at
once,” in Balci’s words, rather than tracking each variable separately.

As a result, the team developed an alternative to the traditional bred
vector approach and demonstrated its superior properties with
regard to producing a robust picture of the most sensitive features
of a particular weather branch to changes in its initial conditions. The
team has almost completed a paper (“Ensemble Dynamics and Bred
Vectors”) on their initial collaboration.

“Nusret’s methodology, based on the ensemble bred vector, enabled
us to get new insight into the fractal behavior of the Lorenz attractor,
for example,” says Sell.

The group has begun work on several new projects based on their ini-
tial success with ensemble bred vectors, including the development of
a new model for wave/current interactions and oil dispersal.

“This work brings significant new math—and provides new
insights—to classic weather and climate models,” says Sell. “I think
it is going to be of great value to other researchers in the field.”

Clockwise from top left: George R. Sell, Anna Mazzucato, Juan Restrepo, and
Nusret Balci
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For nearly half a century, Bob Eisenberg has been studying—in one way or another—
phenomena related to electrical activity in the human body. Early in his career,
Eisenberg—who is chair of the Department of Molecular Biophysics and Physiology at
Rush Medical College in Chicago—employed primarily experimental methods in his
research. In recent years, he has turned more and more to mathematical modeling—
but found himself frustrated by its limits.

“The simulations mathematicians have developed to
analyze the aerodynamics of a new wing design are
so accurate, no one even bothers to test them in a
wind tunnel anymore,” says Eisenberg. “If we had the
mathematics to perform simulations like that on bio-
logical systems, our entire world would change.”

Unfortunately, no one has been able to come up with
equations that describe the incredibly complex inter-
actions that take place within a living organism. Or at
least they hadn’t been able to before.

During a 2008 visit to the IMA, Eisenberg began to
believe that was all about to change. Chun Liu was
then a visiting professor and associate director of the
IMA.Yoichiro Mori had just arrived at the University of
Minnesota as an assistant professor of mathematics.
As the three of them began to become acquainted
with one another through various IMA activities and

informal talks, they began to collaborate—and become friends.

“In November, I attended a workshop and listened to a talk Bob presented about trying to simu-
late the dynamics of an ion channel,” says Liu. “I told him, I don’t know if what I’ve been doing
will work in your field—but there are some similarities.”

The more the two talked, the more they recognized the possibilities. Liu had begun to develop
some modeling techniques—called the energy variational approach—for simulating the interac-
tions of oil and water. As Eisenberg listened to him explain the concept, he became more and
more intrigued. It had the look of the kind of breakthrough that could give mathematicians the
ability to simulate a whole range of complex physical and physiological interactions.

The two of them—with the help of Liu’s postdoctoral fellow YunKyong Hyon—began to work
through the details of applying this modeling approach to the kinds of physiology problems
Eisenberg had studied all his life. They demonstrated that the approach did work and com-
pleted a paper describing their findings (Energy Variational Analysis EnVarA of Ions in Water
and Channels: Field Theory for Primitive Models of Complex Ionic Fluids) that has been very
positively received.

“My primary contribution,” quips Eisenberg, “was recognizing the importance of what Chun
had done.”

At roughly the same time that Liu and Eisenberg were working on their project, Mori began
exploring the possibilities for collaboration with the two of them.

Beyond the
cutting edge 

Robert Eisenberg

Yoichiro Mori

Chun Liu
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“I gave a talk on my work and Chun was there,” says Mori, who in addi-
tion to his Ph.D. holds an M.D. degree. “He was very interested in what I
was doing.”

A lunchtime talk with Eisenberg convinced Mori that there was fertile
ground for the three of them to collaborate on some problems Mori had
been considering for a long time.

“I had been looking at some problems related to ionic diffusion in the
presence of osmosis,” says Mori. “The energy variational approach
proved to be a good way to treat osmosis.”

“Because he’s an MD, Yoichiro immediately recognized the potential 
for using the energy variational approach for the problems he’d been
working on,” says Liu.

All three agree that their collaborations have established a mathe-
matical framework that can be applied to a variety of major problems
in physiology.

“The preliminary results have been very encouraging,” says Mori of their
work related to osmosis. “I’m very confident that what we’ve done will
have a significant impact on understanding electrical phenomena in the
brain related to migraine headaches.”

When Kimberly Kendricks came to the IMA during the summer of
2010 as a Visiting Research Fellow, she was hoping to bolster her
research credentials. Then an assistant professor of mathematics
at Central State University in Ohio, Kendricks had already distin-
guished herself as a teacher, as evidenced by being a recipient
of the Southwestern Ohio Council for Higher Education Faculty
Excellence in Teaching Award.

“I came to the IMA through the Quality Education for Minorities
Network Leadership Development Institute,” says Kendricks. “The 
program was established to help junior minority faculty members
strengthen their research and leadership skills.”

Funded in part by the National Science Foundation (NSF), the Institute
provides an opportunity for minority junior faculty members to parti-
cipate in three career development workshops and a 10-week visit to
an NSF-funded research institute. Kendricks selected the IMA for a 
visit during the summer of 2010—and she was very satisfied with 
the outcome.

“I liked the culture that’s created at the Institute,” says Kendricks. “I’d
walk into the office at eight in the morning and be surrounded by 
mathematicians in their offices; engaged in their work, writing papers
and reading articles; solving problems. I was surrounded by that kind of
activity all day. It promotes the same sort of work ethic and I found it
most conducive to being very productive.”

IMA creates
culture of success

During her time at the IMA, Kendricks started and/or completed four
papers—two on applied mathematics and two on programs and struc-
tures for student success in academics. She also worked closely with
University of Minnesota Computer Science Assistant Professor Volkan
Isler on his research projects in robotics. Among the problems Kendricks
addressed in her research were developing mathematical models to
better analyze human movement patterns and methods for video cam-
era sensors to recognize—and track—the human form.

“I had a very rich experience at the IMA,” says Kendricks, who was 
promoted to associate professor upon her return to Central State
University, in part because of her IMA activities. “I’m trying to coordi-
nate a return visit next summer.”

Eisenberg believes that the new math that has come out of these 
collaborations will have an impact far beyond that—although he 
recognizes much work remains to be done to be sure.

“As little as two years ago, I never dreamed one could model something
as complicated as a virus fusing to a cell,” says Eisenberg. “With the
energy variational approach, Chun has already done computations much
harder than that. And Yoichiro showed how well it works for osmosis.

“Getting the right tool to allow researchers to use mathematics on 
problems in mixed systems like these is crucially important,” Eisenberg
continues. “The breadth and depth of potential applications is 
almost endless.”

From industrial applications such as electroplating or desalination;
to pharmaceutical applications such as inhibiting a virus from attaching
to a human cell; to developing new fundamental knowledge of human
physiology—this new math will keep researchers busy for decades to
come. And all three researchers agree, it couldn’t have happened 
without the IMA.

“It’s pretty much a storybook example of what happens when a place
like the IMA brings leading researchers from different disciplines
together in a friendly, supportive environment,” concludes Eisenberg.

Kimberly Kendricks
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Anna Mazzucato first visited the IMA as a postdoctoral 
fellow in 2002. The visit transformed her professional life.

“It was a pivotal moment in my career,” says Mazzucato,
associate professor of mathematics at the Pennsylvania
State University. “I was actually hired to Penn State while at
the IMA.”

Mazzucato returned to the IMA in January 2010 for a five-month
stay as a long-term visitor and once again, her visit released an
ongoing flurry of research activity and collaborations.

“I started three new projects with visitors or members at the IMA,”
says Mazzucato, who is a co-author of two papers coming out of
these projects. “Plus, I was able to discuss future collaborations with
others who were there just for the workshops.”

One of those collaborations—with George Sell, Juan Restrepo, and
Nusret Balci—began with a project examining the use of bred 
vectors in reduced models for weather forecasting and climate 
science. The group proposed and tested some new algorithms—
called ensemble bred vectors—that yield better stability and 
quicker results. (See story on page 5.) They plan to continue their 
collaboration in an attempt to develop more versatile and robust-
circulation models that could one day be used to predict the disper-
sal of oil spills in ocean currents—which could be of great benefit
in disasters such as the recent problems in the Gulf of Mexico.

In addition to the new projects and the papers, Mazzucato gave a
number of talks while at the IMA, including a presentation in the
Solid and Continuum Mechanics Research Seminar of the University
of Minnesota Aerospace Engineering and Mechanics Department.
The fact that the IMA engages multiple departments at the
University of Minnesota (as well industrial partners) whenever pos-
sible is one of the reasons for its success, according to Mazzucato.

Return visit 
every bit as good 
as the first

“The IMA provides an extraordinary interdisciplinary environment,”
she says. “It’s good to present your own research to the widest 
possible audience. The aerospace people have a different under-
standing of the material—and they ask different questions. Their
perspective helps you look at problems in a different way.”

Mazzucato also credits the IMA leadership and support staff for the
success of her visits to the IMA.

“They create an environment that makes all these interesting things
happen,” she says.

Anna Mazzucato
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Launching a career in academia can be a daunting process.
Those years in graduate school—proving your mettle in a 
competitive environment—take a lot of resolve. Just ask
Kara Maki who arrived at the IMA as a postdoctoral fellow in
the fall of 2009.

“By the time I finished my Ph.D., I was kind of tired,” says Maki, who
was awarded her Ph.D. from the University of Delaware in 2009. “I’d
worked on the same problem for years and years.”

Maki’s weariness disappeared quickly at the IMA. As a Ph.D.
candidate, Maki had studied computational problems related to 
modeling human tear film. Looking for new problems to tackle, Maki
went knocking on doors, so to speak. Behind one of those doors,
she discovered Yuriko Renardy, a visiting professor from Virginia
Polytechnic Institute and State University. Like Maki, Renardy came 
to the IMA looking for new directions.

“I wanted to pretend to be a student again,” says Renardy, who had
visited the IMA in the past. “Any area of research becomes depleted
after time; I was looking for new ideas and new problems to tackle.”

As it turns out, one of the problems she tackled was how best to work
with a postdoctoral fellow.

“I wanted to find a problem for Kara to work
on that was related to what she had been
doing—but at the same time, something that
presents some new challenges,” says Renardy.
“My own computational work has gotten so
complicated it could take a year just to get
through the coding of the mathematics.”

Renardy’s husband—Michael Renardy, who
was a visitor at the IMA at the same time—
offered a problem related to his work on yield
stress fluids for them to work on.

Simply stated, yield stress fluids—such as
ketchup—behave more like a solid until stress
is applied. Then, all sorts of complex changes
in the microstructure take place. These changes
are time-dependent, and quite difficult to
describe in mathematical terms. Under Yuriko
Renardy’s tutelage, Maki began analyzing the
behavior of Michael Renardy’s new model
when applied just to shear flow.

Rediscovering a passion for mathematics

Kara Maki, far right, had the opportunity while 
at the IMA to work with Yuriko Renardy and her
former University of Delaware advisor, Richard J.
Braun. Braun, professor of mathematical sciences,
was a long-term visitor at the IMA from September
through December 2009.

The process of working closely with senior researchers was perhaps
even more beneficial to Maki than the new mathematics she 
was learning.

“At first, it was intimidating to work with someone who is so well
established,” says Maki. “But Yuriko is very energetic—and she wants
you to learn. And, it’s okay when you make mistakes. It was inspiring.”

“It’s fun working with young people,” offers Renardy, who believes
senior researchers have an obligation to help newcomers. “They don’t
see the red lights up front; they just go ahead and do it.”

While at the IMA, Maki also did a lot of research work with University
of Minnesota Professor Satish Kumar. She studied problems related to
how particles move in a liquid as it evaporates.

“I learned an immense amount in my first year at the IMA,”
says Maki, adding that she expects these collaborations to continue.
More importantly, her experiences to date have ignited her enthusi-
asm and drive.

“I started to find myself as a researcher; to establish my inde-
pendence and confidence,” she says. “And I found out this truly is
my passion.”
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When Jennifer Beichman talks about her experiences at 
the IMA, she finds it pretty much impossible to disguise 
her enthusiasm.

“It was a very, very, very good experience,” says Beichman, who
spent the 2009-10 academic year at the IMA. Ironically, she walked in
the door, dragging her feet, so to speak.

“My advisor—Professor Sijue Wu—was invited to spend a year at
the IMA,” says Beichman, a Ph.D. candidate at the University of
Michigan. “She told me I could come with her if I wanted. I didn’t
really want to come at first, but if I stayed at Michigan, I would have
had to find a new advisor.”

The transition was challenging for Beichman, but it was made easier
by the friendly—and persistent—support she received from the IMA
staff. They helped her find the funding to support her stay at the IMA
and showed her the ropes when she arrived. It wasn’t long before
Beichman’s eyes were opened to a whole new realm of mathematics.

“My focus at Michigan had been pretty much on pure mathematics,”
she says. “I hadn’t spent much time talking about applications. And
modeling was completely outside my frame of reference.”

That all changed in Minneapolis. Beichman began engaging in lots
of discussions with postdoctoral fellows—which she found less

intimidating than talking with professors. She also got to know some
visiting faculty members from her own university better than she ever
had while at Michigan. And she loved the workshops.

“There was a workshop in February about the analysis of incom-
pressible fluids,” she recalls. “I knew a lot of the background for what
they were talking about—but they went so many different directions
with their discussions, and raised a lot of problems I had never even
thought about. There was so much new information, it was amazing.”

Beichman found another one of her IMA activities—presenting talks
on one of her advisor’s research papers—a lot less appealing, but 
still rewarding.

“It was terrifying, at first,” says Beichman. “But it forced me to 
really clarify my thinking and make sure I knew the paper really well.”

Her IMA experiences also inspired Beichman to do some new think-
ing about her career. She’s now considering a whole new range of
possibilities—perhaps in industry, rather than academia.

“When you focus just on mathematics, it’s easy to lose sight of how
important and interesting real-world applications are.”

The unexpected enthusiast

Jennifer Beichman and Sijue Wu



Life for a postdoctoral fellow at the IMA is a far cry from being
a graduate student or even working as a postdoctoral assistant
professor. Just ask Zhi George Lin. Lin, who came to the IMA in
the fall of 2009 after completing his Ph.D. work at the University
of North Carolina in 2007 and a two-year teaching stint at the
University of Michigan, found the transition especially challeng-
ing in the beginning.

“Workshops, special courses, very distinguished mathematicians and
other researchers coming and going almost daily—it seems like some-
thing is happening at the IMA almost around the clock,” says Lin. “It’s a
much more demanding environment than my doctoral studies—but in a
good way.”

It didn’t take long for Lin to catch on to the faster pace—nor to recog-
nize he had to be more organized and act
quickly to capitalize on some of the oppor-
tunities coming his way.

“Because the IMA is a ‘visitor institute,’ you
have to quickly identify the people and 
topics that are of particular interest,” says
Lin. “And you have to work out a plan
around their schedules.”

During his first year at the IMA, he collabo-
rated with his mentor from the University of
Michigan, Charles Doering, and Jean-Luc
Thiffeault from the University of Wisconsin
to tackle problems related to optimal 
stirring/mixing strategies.

Lin also collaborated with Thiffeault and Steven Childress from New
York University on biogenic mixing to evaluate how much swimming
species such as whales, fish, shrimp, and plankton affect mixing and
transport in the ocean.

Lin has already completed two papers based on those collaborations.
The paper from the first project is in submission. The paper on biogenic
mixing has been accepted by the Journal of Fluid Mechanics. What’s
more, Lin was invited to give a presentation on “Optimal Mixing” to The
63rd Annual Meeting of the Division of Fluid Dynamics, American
Physical Society.

“It was a great opportunity—and an honor to give that talk,” says Lin.

Along with collaborating with well-known mathematicians working on
problems of the highest order, Lin appreciated being able to get a little
entry-level training, too.

“The IMA regularly offers special tutorials designed to bring people
such as myself up to speed in new areas of research,” says Lin, adding
that without that basic instruction, he would have gotten very little out
of some of the workshops in areas outside his specialty.

“There really aren’t many places that can give you the wide range of
opportunities the IMA can,” he says.
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As an associate professor of math-
ematics at Macalester College in
St. Paul, Chad Topaz sometimes felt
a little guilty for not taking advan-
tage of having “such a wonderful
resource” as the IMA just 10 minutes away. That all changed
recently. Topaz received a New Directions Professorship at the
IMA for the 2009-10 academic year. The timing—and the out-
comes—couldn’t have been much better, from his perspective.

“As it turns out, I really was someone about to go in new directions,”
says Topaz. “I was given my pre-tenure sabbatical by Macalester,
which enabled me to come to the IMA. And the year’s research topic
on complex fluids and complex flows—although not a field I had
worked in—turned out to connect well with my research.”

Topaz, who is the first visiting professor at the IMA to come from a
four-year liberal arts college, has research interests in dynamical sys-
tems and modeling, with a focus on patterns in nature (especially
biological swarms). He also has a passion for teaching. His time at
the IMA enabled him to generate new ideas and new projects for
both his research and his teaching.

“I established a new collaboration at the IMA with Jean-Luc
Thiffeault and Mike Graham that combines complex flows—specifi-
cally mixing—and chemotaxis,” says Topaz. “In one classical
chemotaxis problem, organisms such as bacteria emit a chemical
into their surroundings, and they simultaneously prefer to move
towards places where the concentration of that chemical is higher.
We’ve looked into how the physical motion of the organisms affects
the diffusivity of the chemical field and thus, potentially, the macro-
scopic properties of the chemotactic group.”

Now back at Macalester, Topaz is bringing some of what he learned
at the IMA into the classroom

“I attended each of the six workshops during the IMA’s year-long
program and got some ideas for material I can use—in a simplified
form—as examples and/or problems for my students,” says Topaz.

In the future, Topaz hopes to continue to tap into the IMA in sever-
al ways, including bringing his undergraduate students there to
attend programs.

“I had a wonderful experience at the IMA and I’m really grateful for
the opportunity, “ he says. “It’s given me a new research direction
and a new teaching direction—and I look forward to ongoing
involvement.”

Catching on New Directions
Fellowship 
made 
to order

Zhi George Lin

Chad Topaz



Cheri Shakiban

Cheri Shakiban has been a central force behind IMA’s efforts
during the last four years to promote diversity in the mathe-
matical sciences. Shakiban, who first came to the IMA as an
associate director in 2006, was named the IMA’s associate
director for diversity in 2008.

A native of Iran, Shakiban became the first Iranian woman to earn a
Ph. D. degree in mathematics when she was awarded her doctoral
degree from Brown University in 1979. Prior to that, she earned a
bachelor’s degree in mathematics from the National University in
Iran in 1973 and a master’s of science degree in mathematics from
Harvard University in 1975.

In addition to her duties with the IMA, Shakiban is a professor of
mathematics at the University of Saint Thomas where she has spent
most of her professional career—including a stint as chair of the
Saint Thomas mathematics department from 1996-2004. She has also
led numerous outreach efforts at Saint Thomas to attract women and
other underrepresented groups of undergraduate students to 
consider careers in mathematics.

Shakiban organized a series of special workshops at the IMA for
women and other underrepresented groups to help them gain more
visibility in the mathematical community, receive mentoring support,
and increase their exposure to professional opportunities. Through
these and other activities at the IMA, Shakiban has had an enormous
positive impact on the IMA. Her combination of knowledge and expe-
rience—combined with her patience, understanding, and innate abil-
ity to provide support and encouragement to her protégés—make
the IMA proud to have her as a member of its leadership team.

Helping build a diverse 
mathematical community
As part of its commitment to help build a diverse mathematical
community, in March 2010 the IMA hosted a three-day workshop
hosting 91 professionals from underrepresented groups in 
mathematics.

The program provided a blend of research talks, a keynote speech by
Juan Mario Restrepo, University of Arizona mathematics professor, and
professional development sessions that highlighted mathematics-related
career opportunities in the academics, industry, and government labs.
The program also included panel discussions on concrete strategies to
overcome career obstacles faced by minority professionals and an inter-
active, thought-provoking poster session showcasing the mathematical
work of the participants.

A new study released in October 2010, calls the present a “transforma-
tional moment” in terms of expanding minority participation in science
and technology. The study—which was funded by the National
Academy of Sciences, the National Science Foundation, the National
Institutes of Health, the National Aeronautics and Space Administra-
tion, the Carnegie Corporation of New York, and the Haas Foundation—
shows that, although minorities are the most rapidly growing segment
of the U. S. population, they are decidedly underrepresented in the 
science, technology, engineering and mathematics (STEM) disciplines.
Minorities constitute 28.5 percent of the U.S. population, according to
the report, and yet “in graduate school, underrepresented minorities
comprise 17.7 percent of overall enrollment, but are awarded just 14.6
percent of science and engineering master’s and a miniscule 5.4 
percent of science and engineering doctorates.”

The IMA is committed to sustaining and increasing its efforts in this
direction. The challenge is to determine how to best invest IMA
resources to support efforts that are successful in promoting diversity in
mathematics and other STEM disciplines. The workshop “Career Options
for Under-represented Groups in Mathematical Sciences” is an example
of such an effort. The IMA is  exploring other opportunities as well. It is
a pivotal moment and innovative, sustained, and coordinated efforts
are necessary to achieve these IMA goals.
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Flavia Sancier and Elisabeth Kemajou
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Many modern manufac-

turing processes rely 

on extrusion: either

pushing or drawing a

thick fluid containing

suspended hard parti-

cles through a dye to

form parts. This process

is so complicated that—

until now—understand-

ing it has been more 

of an art form than a

science.

The way that the material
being extruded behaves
can vary widely, depending on factors such as temperature,
pressure, the fluids, the size and shape of the particles—
even the manufacturing equipment itself. Understanding
the impact of these factors is one of the keys to developing
successful extrusion processes.

These factors can be measured in a laboratory, but the
results reflect only one specific mixture. Wouldn’t it be 
better to be able to predict the effective properties of any
fluid mixture? Weigang Zhong developed a mathematical
model that might enable researchers to do just that.

Weigang Zhong is helping develop computer simulations of the flow
of extrusion materials like the one depicted in this microscope image.
Photo: Courtesy of Corning Inc.

Math modeling 
holds the key to

manufacturing 
breakthroughs

A postdoctoral fellow at the IMA from 2008 through 2010,
Zhong collaborated with Corning Incorporated to develop
ways to characterize and predict the behavior of fluids 
in extrusion processes. Corning is the world leader in de-
veloping and manufacturing specialty glass and ceramic
products, and their manufacturing processes commonly
involve extrusion. Working with Corning scientist Amy
Rovelstad, Weigang devised a computer simulation of flows
of a fluid containing hard particles of arbitrary shapes.

In Zhong’s simulation, the motion of the fluid is modeled
by the Navier-Stokes equations, which are commonly used
by mathematicians to describe flow. Each suspended object
is tracked as it interacts with other particles, the sus-
pending fluid, and the solid boundaries (such as the die
used for the extrusion). The equations were solved using a
powerful computational scheme based on the Immersed
Boundary Method, a numerical method for calculating the
interactions of solids and fluids developed in the late 1970s
by Charles Peskin of the Courant Institute for simulating
blood flow in the heart.

The research is intended to help engineers explore 
the effects of changing the parameters of the fluid and 
the suspended particles, as well as the conditions that 
generate the flow. Such a tool, when realized, will help lead
to major improvement of manufacturing processes that
involve extrusion.

Weigang Zhong
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An Interdisciplinary Research Experience for Undergraduates
program was offered for the second time in the summer of
2010. As in the first program offered in 2009, nine students
worked in teams of three on diverse applied problems. In its
second iteration, the format was changed to include faculty
from four-year colleges. The program continued to engage
postdoctoral fellows and graduate students as mentors. The
students worked in vertically integrated teams on interdisci-
plinary projects. By design, the experience provided the faculty
advisors with new ideas for research projects to pursue upon
their return to their home institutions, while maintaining the
contacts they developed at the IMA.

This year’s projects and their team members are as follows.

Pursuit-Evasion Games with Multiple Pursuers. This problem was
posed by Volkan Isler, assistant professor in the University of
Minnesota Department of Computer Science. Andrew Beveridge from
Macalester College served as faculty advisor. Student team members
were Aaron Maurer, Carleton College; John McCauley, Haverford
College; and Silviya Valeva, Mount Holyoke College. University of
Minnesota mathematics graduate student Vishal Seraswat served as
the team’s mentor.

Long-wave Models for Elastohydrodynamic Instabilities. Satish
Kumar, associate professor in the University of Minnesota
Department of Chemical Engineering and Materials Science posed
the problem. Daniel Flath from Macalester College served as the fac-
ulty mentor. Student team members were Catherine Kealey, Beloit
College; Wanyi Li, Macalester College; and Charles Talbot,
Connecticut College. Kara Maki, postdoctoral fellow at the IMA,
served as the team’s mentor.

Hybrid Linear Modeling. Gilad Lerman, assistant professor in the
University of Minnesota School of Mathematics posed this problem.
Olaf Hall-Holt from St. Olaf College served as the faculty mentor.
Student team members were Yan Huang, Macalester College; Peter
VanKoughnett, Oberlin College; and Andrew White, St. Olaf College.
Guanliang Chen, a postdoctoral fellow from Duke University, and Yi
Wang, a University of Minnesota mathematics graduate student,
assisted the team.

“I learned a lot of interesting new mathematics in the area,” says
Maurer, from the pursuit evasion team. “If anything, the program
should have been longer; we could have easily spent a lot more time
on the subject.”

Kealey appreciated learning about the fluid mechanics behind her
project and being exposed to physics and computing.

“I previously had little exposure to differential equations,” she says,
“but now feel much more confident with them and PDEs.”

Beveridge was really proud of the work that his team accomplished.
“We have at least three or four interesting unsolved problems that
have potential for resolution,” he says. “As we all know, five weeks
is enough time to begin a project, not finish one. I hope that the
students keep working with me remotely.”

Flath and Maki are now collaborating further on their team’s project,
with help from Kumar, who posed the problem. It is very likely that
this effort will lead to a better understanding of the instabilities of the
flow of a thin layer of fluid over a deformable solid, an important
problem in manufacturing where coating is involved.

IMA offers research experience for undergraduates
Summer 2010 IMA REU students



During 2009-2010, Portland State University and the University
of Pennsylvania joined the IMA as Participating Institutions.

Current IMA Postdoctoral Fellow Kara Maki received an NSF-
AWM Mentoring Travel Grant for a one-month collaboration visit with
Professor Yuriko Renardy at Virginia Polytechnic Institute and State
University. Maki and Renardy laid the groundwork for this collabora-
tion while both were in residence at the IMA during 2009-2010.

Former IMA Postdoctoral Fellow
Trachette Jackson was awarded the 2010
Blackwell-Tapia Prize. This prize is awarded
every second year in honor of David H.
Blackwell and Richard A. Tapia. It is present-
ed to a mathematical scientist who has
made significant contributions to research
in his or her field of expertise and has
served as a role model for mathematical 

scientists and students from under-represented minority groups.
Jackson, who is currently a professor of mathematics at the
University of Michigan, is one of the leading researchers in mathe-
matical biology. Her main research focus is mathematical modeling
of cancer. In 2003, Jackson received a Sloan Foundation Research
Fellowship.

IMA Director Fadil Santosa has been named a Society for Industrial
and Applied Mathematics (SIAM) Fellow “for contributions to the
mathematics of inverse problems and for advancing the application of
mathematics in industry.” SIAM is the premier international organiza-
tion devoted to applied mathematics and computational science.

Awards and News

The 2009-10 IMA public lectures
demonstrated the IMA’s commit-
ment to engage the local com-
munity, popularize mathematics, and
attempt to attract young students to the study of mathematics.
Several of the lectures attracted as many as 500 participants—
a testament to both the quality of the lectures and the interest in
mathe-matics waiting to be tapped.

For example, more than 550 eager participants attended a lecture by
Robert J. Lang, in which they learned about the role mathematics
played in the development of origami. Lang is a physicist, engineer, and
internationally recognized origami artist known for his original, sophis-
ticated designs. His work has been shown in exhibitions around the
world including the Museum of Modern Art in New York, the Carrousel
de Louvre in Paris, and the Nippon Museum of Origami in Japan. In a
very engaging lecture, Lang demonstrated how mathematics played a
role in major developments that enabled artists to create some of the
most complex patterns ever.

This year’s series also included lectures such as:

“Chaotic elections: why don’t we elect who voters really want?” by
Donald G. Saari (University of California, Irvine),

“The shape of space” by Jeffrey Weeks (freelance mathematician), and 

“Can chocolate save your life?” by Nancy Reid (University of Toronto).

Many of the IMA Public Lectures can be viewed through the video
archive at the IMA home page.

2010–2011 Annual Programs 
The current IMA annual program—“Simulating Our Complex World:
Modeling, Computation and Analysis”—focuses on numerical analy-
sis, simulation, and scientific computing and their pervasive applica-
tions in engineering, biology, economics, and climate studies. The
development of computational methodologies and framework has
been a mainstay of the applied mathematics community for more
than 50 years. The IMA has not sponsored a program in this general
area since the 1996-97 annual program: “High Performance
Computation.” We feel that the time is right to revisit this topic and
the broad community that it represents.

IMA public 
lectures show 
the power 
and beauty of 
mathematics

2009–2010 Annual Program participants
The Annual Program “Complex Fluids and Complex Flows”
attracted 1,121 visitors to the IMA. Of that number:
68 percent were mathematical scientists,
11 percent were physical and life scientists, and 
6 percent were scientists from industry and government 
laboratories.

15

Robert J. Lang

An impromptu piece of origami created by a young audience member during
the Lang lecture.

Robert J. Lang

Trachette Jackson
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Help us move the world 
Archimedes may have been one of the first to truly appreciate the
importance of mathematics to all manner of discovery. Known as
the greatest mathematician of antiquity, Archimedes was also an
astronomer, engineer, physicist, and inventor.

Like Archimedes, we too believe the IMA can move the world, with
the right leverage. And you can help us build it.

Advances coming out of the IMA have benefited everyone
involved—from the mathematicians and other visitors, to the body
of mathematical knowledge, to industry and the world in which we
live. As economic pressures continue to diminish the support that
will be available to us—both from the NSF and from the University
of Minnesota—we are looking for new ways to ensure that the
important work of the IMA will still get done.

Through private gifts and industry support, we have already estab-
lished three funds to help secure the future of the IMA.

The Hans Weinberger Fund is an annual fund named after the
founding director of the IMA. These unrestricted monies give the
IMA the flexibility to respond to unexpected needs and capture
unexpected opportunities that arise.

The Eugene E. Fabes Directorship Fund, established through an
initial gift from Donald and Phillis Kahn, will support an endowed
directorship.

The Arnold Family Fund, established through a gift from the
Arnold Foundation, supports the IMA’s public outreach efforts.

If you would like to make a gift to any of these funds—or perhaps
start a fund of your own—contact Anastacia Quinn Davis at the
University of Minnesota at 612-625-4509 or aqdavis@umn.edu 

Why support the IMA? 



Institutions
Air Force Research Laboratory
Arizona State University
Georgia Institute of Technology
Indiana State University
Iowa State University
Korea Advanced Institute of Sciences and 

Technology (KAIST)
Lawrence Livermore National Laboratory
Los Alamos National Laboratory
Michigan State University
Michigan Technological University
Mississippi State University
Northern Illinois University
Ohio State University
Pennsylvania State University
Portland State University
Purdue University
Rice University
Rutgers University
Sandia National Laboratory
Seoul National University
Texas A&M University
University of Central Florida
University of Chicago
University of Delaware
University of Houston
University of Illinois at Urbana-Champaign
University of Iowa
University of Kentucky
University of Maryland
University of Michigan
University of Minnesota
University of Notre Dame
University of Pennsylvania
University of Pittsburgh
University of Tennessee
University of Wisconsin
University of Wyoming
Wayne State University
Worcester Polytechnic Institute

Corporations
The Boeing Company
Corning Incorporated
ExxonMobil Corporation
Ford Motor Company
General Motors Corporation
Honeywell Incorporated
IBM Corporation
Lockheed Martin Corporation
Medtronic Incorporated
Schlumberger Limited
Siemens Corporation
Telcordia Technologies Incorporated

Postdoctoral Fellows
Nusret Balci, 2009 Ph.D., Indiana University
Chi Hin Chan, 2008 Ph.D., University of Texas
Randy Ewoldt, 2009 Ph.D., Massachusetts 

Institute of Technology
Pawel Konieczny, 2008 Ph.D., University of Warsaw
Zhi (George) Lin, 2007 Ph.D., University of North 

Carolina
Kara Maki, 2009 Ph.D., University of Delaware
Cecilia Ortiz-Duenas, 2009 Ph.D., Cambridge 

University
Tsuyoshi Yoneda, 2008 Ph.D., University of Tokyo

Industrial Postdoctoral Fellows
Dimitar Trenev, 2009 Ph.D., Texas A&M University;

ExxonMobil

Board of Governors, 2009-2010
The Board of Governors consists of 15 distinguished
mathematical scientists from academia, industry,
and government laboratories. It is the principal
external governing body of the IMA. It provides
oversight and direction for all major aspects of the
IMA operation. They advise the Director on the
management of the institute. They approve any
major policy changes and programs, including the
approval of the topic of the annual thematic pro-
gram and its organizing committee. They select the
Director. The Board, with a combined expertise cov-
ering a very broad range of contemporary mathe-
matics and applications and access to an even
broader portion of the relevant communities, is an
important source of suggestions for program topics,
lead organizers, and programmatic mechanisms for
the IMA.

Peter W. Bates, Michigan State University, 2009-2013
Michael P. Brenner, Harvard University, 2005-2009
Bernard Chazelle, Princeton University, 2007-2011
David Chock, Ford Research Laboratory, 2009-2013
Brenda L. Dietrich, IBM, 2008-2012
Charles R. Doering, University of Michigan, 2005-

2009
Robert Ghrist, University of Pennsylvania, 2009-2013
Anna Gilbert, University of Michigan, 2007-2011
Diane Lambert, Google Inc., 2008-2012
Arlie O. Petters, Duke University, 2006-2010
Craig T. Poling, Lockheed Martin, 2009-2010
Donald Richards, Pennsylvania State University,

2006-2010
David H. Sharp, Los Alamos National Laboratory,

2007-2011
Vladimir Sverak, University of Minnesota, 2008-2012
Margaret H. Wright, New York University, 2005-2009

Community Relations Committee
This committee was formed in 2008 to help the IMA
develop an even stronger IMA Community and a
more diverse funding base. The committee advises
the director on the most effective ways to communi-
cate these goals to significant audiences.

Members are:
L. Ridgway Scott, Louis Block Professor, University 

of Chicago
Donald Kahn, Professor, University of Minnesota
Roger Lui, Professor, Worcester Polytechnic Institute
Willard Miller, Distinguished Professor, University 

of Minnesota
John Dexheimer, Partner, First Analysis
Lockwood Carlson, Leadership and Senior Fellow,

Technological Leadership Institute, University of 
Minnesota and President, Lockwood Carlson 
Consulting Group, LLC

William Pulleyblank, Professor, United States 
Military Academy

Tariq Samad, Corporate Fellow, Honeywell and 
President, IEEE Control Systems Society

Robert Kohn, Professor, New York University
Fadil Santosa, Director, IMA
Anastacia Quinn Davis, Development Officer,

College of Science and Engineering, University 
of Minnesota

IMA Partners
The IMA is a partnership of the National Science
Foundation, the University of Minnesota, and a
broad consortium of affiliated universities, govern-
ment laboratories and corporations. Affiliation brings
many benefits to members, including access to
research, influence over the IMA’s agenda, collabora-
tion within the IMA’s network, and opportunities to
participate in workshops, short courses, and tutorials.

New Directions Postdoctoral Fellows
Hyejin Kim, 2009 Ph.D., University of Maryland,

College Park
Shuanglin Shao, 2008 Ph.D., University of California,

Los Angeles 

Postdoctoral Industrial Internships

Yan Li, 2009 Ph.D., Texas A&M University;
Schlumberger-Doll Research Center

Jaemin Shin, 2008 Ph.D., Iowa State University;
General Motors

Mustafa Tural, 2009 Ph.D., University of North 
Carolina at Chapel Hill; Telcordia Technologies

Postdoctal Employment, 2010
Xianjin Chen, 2008 Ph.D., Texas A&M University,

University of Science and Technology of China
Mark Herman, 2008 Ph.D., Virginia Polytechnic 

Institute and State University, University of 
Rochester

Yunkyong Hyon, 2007 Ph.D., Korea Advanced 
Institute of Science and Technology, University of 
Nevada, Reno

Mark Iwen, 2008 Ph.D., University of Michigan,
Duke University

Srividhya Jeyaraman, 2006 Ph.D., Indian Institute of 
Technology Madras, Indiana University

Lijian Jiang, 2008 Ph.D., Texas A&M University, Los 
Alamos National Laboratory

Yongfeng Li, 2008 Ph.D., Georgia Institute of 
Technology, Universities Space Research Association

Vasileios Maroulas , 2008 Ph.D., University of North 
Carolina, University of Tennessee at Knoxville

Tsvetanka Sendova, 2008 Ph.D., Texas A&M 
University, Bennett College

Wei Xiong, 2008 Ph.D., Ohio State University,
University of Minnesota

Weigang Zhong, 2007 Ph.D., University of Maryland,
Oracle Corporation

IMA Management Team
Fadil Santosa, Director
Markus Keel, Deputy Director
Chun Liu, Associate Director
Irina Mitrea, Incoming Associate Director
Chehrzad Shakiban, Associate Director of Diversity
Donald Aronson, Associate Director, Postdoctoral Program

IMA Staff
Eve Marofsky, Office Supervisor
Georgia Kroll, Workshop Manager
Holly Pinkerton, Housing Coordinator
Ines Foss, Accounting Supervisor
Marlene Nah, Accounting Assistant
Kumsup Lee, Systems Manager
Darren Siaw, Associate Systems Manager
Qing Cui, Database Systems Manager
Patricia Brick, Information Technician
Dzung Nguyen, Applications Programmer
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