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Last year, our newsletter 
“SCI+LETTERS” focused 
on the impending change 

from the College of Science and 
Letters to the new College of 
Science and on our plans for 
strengthening science at IIT. In the 
past 12 months, we have made the 

transformation to the new college and have also made 
considerable progress in turning the plans outlined in last 
year’s newsletter into reality. Not least, after considerable 
discussion, we have fixed on a new name for our annual 
newsletter:  “science@iit.”

The College of Science formally came into being at the 
start of the 2013-2014 academic year. The departure of the 
letters departments—humanities and social sciences—
although not without some very real sense of loss, has 
allowed us to focus on our core disciplines: applied 
mathematics, biology, chemistry, computer science, 
and physics. To emphasize the importance of the basic 
sciences in an institute of technology, we have carried 
out a branding campaign for the new college with the key 
phrase “Science: the Raw Fuel of Innovation,” designed 
to underline the essential role of science in innovation 
as expressed in the phrase of the IIT capital campaign 
– “Fueling Innovation.” The launch of new college 
was celebrated on October 10, 2013, with a lecture that 
explored the nature of the interaction between science and 
innovation followed by a panel discussion on the future of 
science and opportunities for IIT. More detail on this event 
is to be found later in this newsletter. A video recording of 
the event is available at science.iit.edu/fuel.

The essence of any university and of any academic 
unit is defined by the relationship between the students 
and faculty and the academic programs in which they 

teach and learn. At IIT, and especially in the College of 
Science, we seek to provide a distinctive education for 
our students emphasizing the context of the knowledge 
they are absorbing in its relevance to real world. Thus, 
our programs are defined by a combination of rigor and 
relevance which not only provides an education at the 
highest levels in the disciplines, but also connects this 
knowledge to areas of practice and application in the 
world outside the university. To this end, we continually 
strive to create new academic programs that are 
responsive to the needs of the outside world. Examples 
of this are to be found in our longstanding and successful 
professional master’s programs in science, recently 
augmented with new programs in data science and in 
applied mathematics. The first of these new programs was 
designed in response to the growing need for people who 
understand data, the means by which it can be analyzed, 
and the significance of conclusions that may be drawn 
from these analyses. The second provides graduates 
with mathematics training for technology-based jobs in 
business, industry, or government. Another new program 
in cybersecurity is under development. In addition, we 
are careful to build pathways for our students so that they 
can move seamlessly from one program to another. For 
example, we now have 24 co-terminal degrees that allow 
undergraduates to earn their bachelor’s and master’s 
degrees in as little as five years.

Key to the success of this combination of academic 
rigor and relevance are our faculty. We are fortunate in 
having outstanding faculty in all our disciplines. These 
are individuals whose quality has been recognized by the 
award of funding in major peer-reviewed competitions 
and by professional peer recognition. We have also been 
fortunate to be able to continue to recruit outstanding 
new faculty in all our disciplines. In particular, this past 

Greetings
Jamie Cowie, Chair, College of Science 
Board of Overseers, speaks at  
the College of Science launch event  
in October
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year, we hired six new assistant professors who, 
although their individual research areas are quite 
diverse, are linked by a common use of computation 
and computational tools in their work. We hope that 
this cadre of young faculty will form the nucleus of 
a Center for Computational Science and Engineering 
currently under consideration and development by the 
College of Science and Armour College of Engineering. 
Computational science is driving extraordinary 
discovery in science and engineering; IIT’s continued 
leadership in science and engineering demands that 
we build our talent and resources in this crucial area 
and ensure that our students are exposed to the state 
of the art in data-intensive scientific discovery and the 
tools and methods to help them make sense of large 
amounts of data from multiple sources and disciplines.

As we have emphasized before, to recruit and 
retain the best faculty, we must have state-of-the-
art facilities. Since last year, we have made very 
significant progress in that direction. Underpinned by 
an initial gift of $500,000, followed by a $2.5 million 
challenge gift from Jennifer Pritzker through the 
Tawani Foundation, we are poised to embark on a 
major renovation of the Life Sciences Building, which 
houses the departments of biology, chemistry and 
physics. To date, working with LCM Architects and 
Pepper Construction, we have developed detailed plans 
to transform the first floor of the building. Guided by 
a principle of “Students First,” we have reimagined 
the original 1960 design into 21st century classroom 
and laboratory space that is much more open and 
encouraging of student and faculty interaction. We 
have already raised nearly half of the funds needed to 
secure the challenge gift, and we expect that the first 
construction will start at the end of this academic year 
in May 2014. If you would like to contribute, or sponsor 
a laboratory or classroom, please see p. 9 for more 
details.

Lastly, the two essentials—faculty and facilities—
must be enabled by a third:  funding.  

As a tuition-driven institution, IIT, and the 
College of Science, is heavily dependent on student 
enrollments and the tuition income derived from 
that enrollment. We are growing enrollment in the 
College of Science in two ways. First, with increased 
focus on recruiting, we plan to grow the number of 
undergraduate science majors by 250 over the next 
five years. This should be quite achievable especially 
given the strong resurgence of interest in computer 
science. Second, with the addition of carefully chosen 
and crafted master’s-level programs, we will grow our 
graduate enrollments while maintaining enrollment 
levels in our existing programs. The growth in tuition 

income resulting from these increases should bring the 
college into a budgetary surplus which will provide the 
resources necessary to grow the quality and vitality of 
all our activities.

In addition to growth in tuition income, we must 
continue to look to philanthropy as a major driver for 
new capital projects and endowment growth. 

As noted above, the renovation of our facilities such 
as Life Sciences will largely be funded by philanthropic 
gifts. We have embarked on a 10-year plan for the 
buildings and facilities for our college. To restore the 
College of Science buildings to the level needed will 
eventually take some tens of millions of dollars and, 
moving forward, eventually we must also consider the 
need for new construction—particularly of laboratory 
space.

To provide our faculty with the recognition they 
deserve, nothing carries higher kudos in academia than 
an endowed chair. Over the past few years, we have 
been successful in raising funds for several endowed 
chairs in science and have a goal of at least one per 
discipline for a minimum total of six.

Let me now conclude by saying how much it has 
been my privilege to lead the college over the past 
five and a half years, and I look forward to my second 
term as dean with optimism and enthusiasm. With the 
support of the great team we have at IIT and with the 
help of our alumni and friends, we will truly be able to 
“Strengthen Science” and to contribute to the growth 
and success of IIT as a whole.

Russell Betts
Dean, IIT College of Science

GREETINGS FROM THE DEAN

Remembering

It is with real sadness that I tell you that Peter 
Lykos and Ken Schug, longtime professors of 
chemistry at IIT, died in 2013. Arriving at IIT 
within a year of one another, in 1955 and 1956, 
they retired after 58 and 56 years, respectively. 
Both provided service of many kinds over the 
years, in addition to being passionate teachers of 
science. You can read more about them on p. 21. 
The two of them were pillars of our institution 
and of science at IIT. 
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STRENGTHENING SCIENCE

CELEBRATE THE LAUNCH OF ILLINOIS INSTITUTE OF TECHNOLOGY

THURSDAY, OCTOBER 10          4 PM         MTCC AUDITORIUM

Gather with fellow students, faculty, and staff  to celebrate the launch of the 
new IIT College of Science. Learn about the future of science at IIT, and get 
your new IIT College of Science T-shirt!

Schedule of Events: 

To RSVP, contact Lauren Shelby at 312.567.5030 or rsvpevents@iit.edu

SCIENCE

COLLEGE OF SCIENCE

4 p.m. Introduction
4:10 p.m. IIT College of Science Dean Russell Betts lecture

“Science, the Raw Fuel of Innovation”
5 p.m. Panel Discussion: “Future Science—Challenges and Opportunities”
6 p.m. Reception, MTCC Ballroom
7 p.m. Close

The assertion that science is the raw fuel of 
innovation seems self-evident. All one has to do 
is look around at the multitude of devices and 

applications available today that have their roots in 
what was, only a relatively short time ago, curiosity-
driven enquiry into basic science. What is not so obvious 
is how this transformation from the understanding of 
fundamental science to application and innovation  
takes place. 

A naïve view might be that basic science research 
continually adds to a pool of knowledge and understanding 
that can be drawn on to support the process of innovation 
which proceeds in a more-or-less linear fashion from 
knowledge to technology to application to the market 
place. This view can be immediately questioned by simply 
looking at the definition of the word “innovation” which, 
according to the Oxford English Dictionary, is “...a new 
method, idea, product....” Thus, innovation cannot just 
be thought of as the above linear process connecting basic 
knowledge to the marketplace, but rather something that 
can happen at all levels and at all stages of the process. 
The progress from science to innovation may then be 
thought of as a complex trajectory in a space of basic 
knowledge, applied knowledge and experience, coupled 
with input from law, commerce and societal factors.

Examination of a few examples illustrates this point. 
In a humorous vein, one of the great innovations of the 
twentieth century was the introduction of the “crinkle” 
into hairpins, which prevented the pins from slipping 
out of the newly fashionable short women’s haircuts 
of the 1920s. This innovation, made using a device 
patented by Walter Hermsdorf in 1922, clearly depended 
on mechanical knowledge as well as the characteristics 
of the available materials. However, the tracing of these 
ingredients to basic science would be a stretch at best—
rather, they had emerged from the trial and error process 

Science: The Raw Fuel of Innovation
The following essay was adapted from a lecture given by Dean Russell Betts on the launch of the new College of Science this fall.

Dean Russell Betts launched the new College of Science  
with the lecture “Science: The Raw Fuel of Innovation.”
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that largely characterized innovations of the nineteenth 
century and earlier. 

Carnot and Pasteur

Indeed, often the process of innovation actually preceded 
the basic science on which it depends. For example, 
Sadi Carnot, the great French scientist, came upon his 
understanding of the basic science underpinning all heat 
engines—leading to the foundation of thermodynamics—
through study of the then-extant steam engines. Indeed, 
having found his way from the application to the basic 
science, he then found that the theoretical limit of 
the efficiency of such heat engines had already been 
approached through the experience of the designers—in 
ignorance of the fundamental principles underpinning 
their operation. Again in France, one of the greatest 
scientists, Louis Pasteur, was engaged in the very 
practical study of the souring of wine, engaged by the 
vintners, when he came upon the fundamental notion of 
microscopic life—bacteria—responsible for many human 
ills, leading, through his work, to the cure of many of the 
diseases plaguing mankind. 

It was Pasteur who provided us with a quote that 
gives deep insight into the process of innovation: “In 
the field of observation, fortune only favors the prepared 
mind.” Both Carnot and Pasteur had been educated in the 
tradition of the grandes écoles where the best and brightest 
received rigorous grounding in mathematics and science, 
preparing them for careers in service to the nation. Indeed 
their minds were prepared as witnessed by their seminal 
contributions to basic science.

MRI: A Case Study

Moving forward, to the mid-twentieth century, let us 
now consider a major innovation whose origins are, in 
fact, clearly and firmly grounded in fundamental science: 
magnetic resonance imaging (MRI). What is remarkable 
about this technology, which provides unparalleled 
detailed images of the human body, is the combination of 
different facets of basic science, each of which in its own 
right is a story of discovery, creativity, and innovation. 

Simply put, MRI measures the density of hydrogen 
in the human body—we are composed of 50-60 percent 
water, H2O. This is accomplished using the magnetic 
properties of the hydrogen nucleus, the proton, which, 
when placed in strong external magnetic field, aligns itself 
along the field, as a compass needle does in the earth’s 
magnetic field. This orientation may be flipped by giving 
the proton just the right amount of energy through the 
absorption of a photon of the correct frequency which, as 
the proton realigns itself with the external magnetic field, 
is re-emitted—so-called magnetic resonance.

The origins and understanding of this phenomenon is 

essentially a history of atomic and nuclear science through 
the late nineteenth and the first half of the twentieth 
century, from atomic spectroscopy, the nuclear atom, and 
quantum physics to the observation of proton magnetic 
resonance by Bloch and Purcell in 1952. 

It was soon realized that the process by which the 
proton realigns itself after the absorption process 
depended on the nature of the material environment in 
which it resides and could therefore be used as a probe of 
the material at the atomic level. The idea that this might 
be useful as a medical diagnostic tool came from Raymond 
Damadian, who suggested that this might distinguish 
between healthy and cancerous tissue in the human body. 
This turned out not to be the case, but led to work on the 
problem of adapting a laboratory phenomenon to the 
human and medical scale. 

The magnetic fields needed to align the protons are 
very large—1 Tesla, or 10,000 times the earth’s magnetic 
field—and are required to be in a volume large enough 
to accommodate the human body. The ability to do this 
stems from the discovery in 1911 of superconductivity, 
the ability of material to conduct electricity with zero 

SCIENCE:  T HE R AW FUEL OF INNOVATION

An early apparatus for measuring nuclear  
magnetic resonance

Damadian’s idea for using nuclear induction apparatus and 
display for detecting cancerous tissue
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SCIENCE:  T HE R AW FUEL OF INNOVATION

resistance, eventually allowing the construction of large 
high-field magnets. Over half a century, this turned 
from a laboratory curiosity into a full-fledged and robust 
technology driven, interestingly, in large part by the need 
for high field magnets in accelerators for high energy 
particle physics. 

Lauterbur’s and Mansfield’s Advancements

The key ideas that led to MRI as the imaging tool we 
know today came first from Paul Lauterbur, who solved 
the problem of obtaining position information from 
the resonance signal through the realization that the 
frequency of the resonance depended on the magnetic 
field and, if the magnetic field were made position 
dependent, the position information would be encoded in 
the frequency distribution of the resonance signals. This 
was elegantly developed by Peter Mansfield, who realized 
that this frequency distribution was simply the Fourier 
transform of the spatial source distribution, amenable to 
fast and accurate computational techniques and therefore 
to the exquisitely detailed images we see today. For this 
seminal integration of science and technology leading 
to the innovation of MRI, Lauterbur and Mansfield were 
awarded the Nobel Prize for Medicine in 2003.

This then would appear to be the perfect example of 
basic science fueling innovation and it behooves to ask 
how this came about. Several characteristics of innovators 
are evident: their profound knowledge and understanding 
of the underlying science and technology, their ability to 
connect and communicate across disciplinary boundaries, 
their adventurous and creative spirit, and their access 
to time and resources to allow the development of their 
ideas. This latter point is key, relating as it does to 

exactly what we are supporting when we allocate societal 
resources to basic science and what kind of environment 
we are providing to allow innovation to flourish.

Historically, support for science was indirect at best. 
Scientists were often either individually wealthy, and 
pursued their investigations as an intellectual curiosity, or 
were professionals whose careers allowed them the time 
and resources for scientific work. In Europe, the industrial 
revolution had underlined the link between science, 
technology and innovation, leading to the foundation of 
universities and technical institutes aimed at supporting 
the needs of trade and industry. Hence, the French grandes 
écoles, the German Kaiser Wilhelm Institutes and the 
technically oriented “redbrick” universities in Britain. In 
this regard the United States lagged. The needs of a new 
nation naturally over weighted the purely practical—
the Eli Whitney cotton gin, the John Deere plow, etc. 
Consequently, the United States produced relatively few 
great scientists, especially as U.S. universities did not 
emphasize research, and interested students had to travel 
to Europe to obtain doctoral degrees. Such research as did 
exist was largely funded by private wealth—Rockefeller, 
Carnegie, etc.

Science and the “Endless Frontier”

This all changed following WWII. It was clear that the 
Allied victory owed much to technological innovations 
based on relatively recent basic science research—
radar, penicillin, nuclear weapons, code breaking and 
encryption, etc. Consequently, Vannevar Bush, the 
wartime head of the Office of Scientific Research and 
Development, proposed to then President Franklin 
Roosevelt that the wartime effort be continued through 
strong government support of basic science—as it had 
been amply demonstrated, the raw fuel of war-winning 
innovations. His groundbreaking report, “Science, The 
Endless Frontier,” eventually led to the foundation of the 
national laboratories and the National Science Foundation, 
and formed the basis of the compact between the federal 
government and the research universities.

Bush’s model was one of unfettered, curiosity-driven 
research, carried out without any thought of eventual 
application. Indeed, Bush felt that there must be a strict 
division between pure and applied research, fearing that 
market forces would drive out the former in favor of 
profit. In some sense he was correct but, as our examples 
have shown, it missed the complexity of the connection 
between basic science and innovation whereby the 
innovators must be on both sides of the pure/applied 
boundary. Indeed, one unfortunate consequence of the 
division was the culture which arose in many universities 
in which only basic research, untainted by any connection 
to the real world, was valued. 

A modern MRI Scanner
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SCIENCE:  T HE R AW FUEL OF INNOVATION

Fortunately, the gap between pure and applied was, 
for a time, filled by the powerhouse industrial laboratories 
where pure and applied research co-existed, constrained 
only by the general area of company business. Indeed, 
in our example of MRI, the crucial observation of proton 
magnetic resonance was first observed at Bell Labs, one of 
the jewels of U.S. research power.

The Way Forward

Sadly, this situation has deteriorated. Driven by 
pressure on the bottom line, many of the large industrial 
laboratories have either disappeared or become so 
goal oriented that the connection to basic science has 
been lost. Similarly for the national laboratories, they, 
too, have become increasingly goal oriented, and the 
mismatch between government and industrial cultures 
has hampered attempts to translate their basic science to 
application and innovation. The existence of this problem 
is well recognized, and reports from both the National 
Academy of Sciences and the American Association for the 
Advancement of Science have pointed to the need to repair 
and enhance the links from education, to research, to 
application, and to the market place—all in the interests 
of preserving the national welfare and security through a 
robust, knowledge- and innovation-based economy.

So what can we at IIT, and particularly in IIT’s College 
of Science, do to advance this 
cause? The answer is—much! 
As an institute of technology 
and especially one with IIT’s 
makeup, we possess many, 
if not all, the ingredients of 
innovation. It therefore is 
incumbent upon us to work to 
combine these ingredients in 

the best possible way to facilitate innovation, from the 
ways in which we educate our students, to the ways in 
which our faculty conduct their scholarly work, and to 
ways in which we engage our outside communities. 

Already, we have in place programs and experiences 
that emphasize the integrative nature of innovation, 
including degree pathways from the basic sciences to the 
professions, research experiences for our undergraduate 
students, IPRO projects to develop teamwork and holistic 
thinking and action, and the Idea Shop where ideas can be 
turned into prototypes and reality. But this is not enough.

To take the next step, IIT is planning and raising 
money for the development and construction of a new 
building, The Innovation Center, which will act as a 
campus focus for all the facets of innovation. Not only will 
it house those programs and activities that already exist at 
IIT, but it also will become home to new ways of thinking 
about innovation. Our scientists must learn how to do, our 
engineers must be firmly grounded in forefront science, 
and all must be exposed to the mindsets and thinking 
processes of design, law and business. Not that all our 
students will go on to be great innovators—such men and 
women are rare—but all will certainly go on to live and 
work in an environment of innovation where, to thrive, 
they must know and understand the true nature of this 
complex process.

A key goal of  
“Fueling Innovation:  
The Campaign for IIT” is to build 
a transformational Innovation 
Center on Main Campus.
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Update on Fueling Innovation:  
The Campaign for IIT

IIT publicly launched “Fueling Innovation: The Campaign for IIT” 
in February 2013 with kickoff events in the McCormick Tribune 
Campus Center (MTCC). At the main launch event, members of 

the IIT community gathered in the Commons area to hear speakers including 
President John Anderson talk about the fundraising effort and how it will help IIT: 
propel it to the top tier of the world’s technology-focused, innovation centered 
universities; support scholarships; expand the learning environment; and drive 
IIT’s targeted research initiatives. 

CoS alumnus Joel Krauss (MATH ’71), co-chair of the campaign, IIT trustee, 
and member of the CoS board of overseers, talked about the new Armour Wall 

in the MTCC honoring people who have given gifts of $1 million 
or more to the university. He and Alan “Bud” Wendorf (ME ’71), 
now chair of the IIT Board of Trustees and formerly co-chair of the 
campaign, also noted strong progress so far, including $20 million in 
scholarships, 14 endowed chairs, a $12 million gift from Caryl Pucci 
Rettaliata toward the renovation of Engineering 1 building to honor 
her late husband John Rettaliata (IIT’s president from 1952-1973), a 
$2.5 million matching gift from Colonel Jennifer Pritzker toward the 
renovation of the Life Sciences Building, and more. (See article on 
next page.) 

In all, the campaign has raised more than $150 million toward 
the $250 million goal. 

To learn more, visit: http://fuelinginnovation.iit.edu/ 
campaign-news

Joel Krauss and 
Alan “Bud” Wendorf

Associate Professor of Physics 
Jeff Terry photographed likely 
reprogrammed construction sign 
on Main Campus
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CoS Welcomes Bridget Vaughn
The College of Science 

welcomes Bridget Vaughn as 

the new senior major gifts 

officer for the college. She 

replaces James Sison, who 

has become the director of 

development, Institute of 

Molecular Engineering at the 

University of Chicago. Vaughn 

served Chicago’s philanthropic community for nearly 20 years 

before joining the staff in August.  She already has met numerous 

alumni and friends in Chicago, California and Washington and 

is making an impact on the college at this pivotal moment in 

history. “It is exciting to support a university that continues to 

be a leader in innovation nearly 125 years after its founding,” she 

said. “I am optimistic about the future of science at IIT and am 

enthusiastic about my role in helping to advance its reputation.”

Vaughn is a graduate of Loyola University Chicago and 

Dominican University.  She is currently completing a program in 

nonprofit management at Northwestern University.

CAMPAIGN FOR I IT

Architectural renderings of renovations that 
will transform Life Sciences Building into 
the Robert A. Pritzker Research Center

Pritzker Challenge Could Bring $5 Million 
More for Life Sciences Renovation
In 2011, Jennifer Pritzker initiated the Life Sciences renovations 

with a $500,000 gift to the project. In 2012, Pritzker, who serves 

as president and chief executive officer of Tawani Enterprises, 

followed this generous gift with a $2.5 million challenge from 

the Tawani Foundation, offering to match every dollar donated 

from other alumni, corporations, and friends up to $2.5 million in 

support of the project.

IIT will rename the building the Robert A. Pritzker Research 

Center in honor of Pritzker’s late father, Bob Pritzker (IE ’46, hon. 

Ph.D. ’84), one of IIT’s greatest visionary leaders and alumni. To 

date, the college has raised nearly $1 million towards the match 

challenge.

Approximately 4,000 undergraduate students and 1,700 

graduate students use this building annually. Life Sciences has been 

in heavy use for almost five decades and needs to be updated to 

support current needs.

Plans are to enhance the west entrance and add modern, open, 

21st century classrooms and collaborative spaces on the first floor, 

as well as a new advanced physics and instrumentation laboratory. 

It will be the start of the eventual renovation of the rest of the 

building. To learn more or to make a gift, please contact Bridget 

Vaughn at 312.567.5118 or bvaughn@iit.edu.
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Carlo Segre, Duchossois Leadership Professor of Physics, has 

received a $3.4 million award from the U.S. Department of 

Energy’s Advanced Research Projects Agency (ARPA-E) to 

develop a breakthrough battery technology that may more than 

double the current range of electric vehicles (EV), increase safety, 

reduce costs and simplify recharging.

Segre and his collaborators John Katsoudas (PHYS ’96, M.S. 

’03), also of IIT, and Elena Timofeeva, Dileep Singh and Michael 

Duoba (ME ’91) of Argonne National Laboratory, will develop a 

prototype for a rechargeable “nanoelectrofuel” flow battery that 

may extend the range of EVs to at least 500 miles and provide a 

straightforward and rapid method of refueling. Current EV ranges 

are 100-200 miles, with recharging taking up to eight hours.

Flow batteries, which store chemical energy in external 

tanks instead of within the battery container, are generally low 

in energy density and therefore not used for transportation 

applications. The IIT-Argonne nanoelectrofuel flow battery 

concept will use a high-energy density “liquid” with battery-

active nanoparticles to dramatically increase energy density while 

ensuring stability and low-resistance flow within the battery.

“I am delighted by this award, not only because of the quality 

and importance of the proposed research but also as another 

example of the longstanding and effective collaboration between 

IIT and the world-class researchers and facilities at Argonne,” 

said Russell Betts, dean of the College of Science at IIT.

Segre’s expertise is in the structure and properties of 

materials using synchrotron radiation techniques. He has a wide 

variety of ongoing research projects, including fuel-cell catalysts 

and battery materials. Segre is deputy director of the Materials 

Research Collaborative Access Team (MR-CAT) beamline at 

the Advanced Photon Source (APS), located at Argonne, and 

director of the Center for Synchrotron Radiation Research and 

Instrumentation (CSRRI) at IIT.

Katsoudas and Timofeeva began their work on the IIT-

Argonne nanoelectrofuel flow battery at Argonne, leveraging 

Timofeeva’s expertise in nanofluids engineering and 

electrochemistry. Katsoudas is an expert in instrumentation 

design, automation of experiments and materials 

characterization.

The IIT-Argonne project is one of 22 projects across the 

country awarded a total of $36 million through the DOE’s 

Advanced Research Projects Agency-Energy Robust Affordable 

Next Generation EV Storage (RANGE) program, which seeks  

to develop innovative EV battery chemistries, architectures  

and designs. 

ARPA-E Awards IIT-Argonne Team $3.4 Million for Breakthrough Battery Technology

Diagram of “nanoelectrofuel” flow battery technology that 
may extend EV range to at least 500 miles

Researchers [left to right] Dileep Singh, Carlo Segre, Mike Duoba, John Katsoudas, Elena Timofeeva, and Chris Pelliccione 
stand by one of the plug-in electric vehicles they hope to revolutionize with the IIT-Argonne “nanoelectrofuel” flow battery 
technology they are developing.
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Roy Coleman (PHYS ’64) 
found his profession at 
IIT and a group of fellow 
educators with whom he 
shares an ardent belief in 
hands-on science education.

“You get much better 
interaction with the kids 
when you show them 
something first and they ask 
you why,” said Coleman.

In turn, he brought to IIT the Chicago Regional and 
International Bridge Building Competition; 20 years of work 
on the SMILE (Science and Mathematics Initiative for Learning 
Enhancement) program; support for the SMART (Science and 
Mathematics with Application of Relevant Technology) program; 
stints of teaching and working in the computer science lab here; 
and, with wife Dianna Uchida (M.S. CS ‘92), years of support as 
donors and participants in campus activities.

“Roy Coleman and I share a viewpoint about hands-on 

experiences in education,” said John Zasadzinski, the Paul and 
Suzi Schutt Chair of Science and professor of physics. “With 
the advent of powerful PCs, iPads, and other devices, along 
with sophisticated software and graphics, there has been a 
tendency to replace true hands-on learning with computer-based 
simulations. This is a mistake. Students need to build circuits, 
do simple machining, make something and perform experiments 
to gain an intuitive understanding of complicated phenomena. 
It’s amazing to me to see how fascinated students are to hold a 
silicon wafer, to feel the weight of something made of pure lead, 
or to watch an oscilloscope.”

Coleman taught at Morgan Park High School from 1964-
2006, and his many honors include the University of Chicago 
Outstanding Teacher Award in 2005, Presidential Award of 
Excellence, and Argonne Chapter of Sigma Xi Outstanding Physics 
Teacher. 

He also received a Certificate of Excellence from Operation 
PUSH, was a finalist for the Golden Apple teaching award, and 
won the IIT Alumni Medal (IIT’s most prestigious award) in 2006.

(Continued on p. 18) 

SCIENCE LEADERSHIP

A generous gift of $50,000 from the Tsao Family will help 
computer science students with their studies.

The Tsao Family Foundation Discretionary Fund for Computer 
Science will support students in the Department of Computer 
Science through scholarships, travel grants, equipment, books, 
special assistance, and other academic-related activities.

The Tsao Family Foundation made its gift after Computer 
Science Chair Xian-He Sun and College of Science Dean Russell 
Betts visited with Victor in Hong Kong in December 2013 and 
discussed the progress and needs of science at IIT.

Victor and wife Janie met as students at Taiwan’s Tamkang 
University, came to Chicago in 1977 for Victor to go to graduate 
school at IIT, and then moved to California, where they held IT 
positions with corporations such as TRW, Neiman Marcus, and 
Taco Bell. 

In 1988, in the garage of their home in Irvine, Calif., Janie and 
Victor started Linksys. In the early days of the company, Victor 
worked 100-hour weeks and napped on his office floor, according 
to the book Launching New Ventures: An Entrepreneurial Approach. 
Janie took a small salary, but Victor didn’t for many years. Sons 
Michael and Steven also helped out. Fifteen years later, Linksys 
had grown to be the global leader in wireless and broadband 
hardware for homes and small- to mid-sized businesses, and 
Victor and Janie sold it to Cisco in 2003.

Among their many honors, they were named Entrepreneurs 
of the Year by Inc. Magazine in 2004 and the International 
Leadership Foundation in 2006, and among the Top 10 most 
influential Asian American business leaders by the U.S. Pan Asian 
American Chamber of Commerce in 2005. Victor received the IIT 
Alumni Award for Professional Achievement in 2007.

The couple next started a company called Miven Holdings, 
a multi-stage venture that invests in consumer and technology 
companies, and a fund of hedge funds for investing in publicly 
listed companies.

To read an IIT Magazine article about the Tsaos, see  
http://www.iit.edu/magazine/spring_2011/article_1.shtml

Alumnus Victor Tsao (M.S. CS ’80), Co-Founder of Linksys,  
Establishes Computer Science Student Fund

[from left] Dean Russell Betts, Victor Tsao, and Xian-He Sun

Roy Coleman: A Life in Hands-On Science Education
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PROFESSIONAL MASTER’S  DATA SCIENCE

IIT Launches Master of Data Science Program

The applied mathematics and computer science departments launched 

the new Master of Data Science (MAS-DS) program, responding to the 

need for people who can turn high volumes of data into intelligent 

insights. Shlomo Argamon, professor of computer science, is the program’s 

director; its assistant director is Lulu Kang, assistant professor of applied 

mathematics.

The MAS-DS program combines high-level mathematics and computer 

science theory with practical knowledge to explore data sets, gather 

insights, and visualize and communicate meaningful findings. Unlike 

many data analytics and business intelligence degree programs, it focuses 

on acquiring deep knowledge and understanding of the theory behind 

machine learning and data mining; object-oriented programming skills; 

understanding of scientific problems and processes; and skill in facilitating 

effective communication with scientific and business collaborators. A 

practicum lets students put data science to work on real problems.

Said Argamon, “We teach our students the theory and practice of 

statistics, data mining, and scalable computing in depth; train them 

in communications and design skills; and provide them with practical 

experience integrating their knowledge, guided by academic and industrial 

mentors.” 

Argamon added, “We weave discussion of ethical principles and their 

application throughout the curriculum, to ensure that our graduates will be 

prepared to act with the highest standards of professionalism.”

The launch of IIT’s data science program comes at a time when data are 

being acquired faster than ever before and are being used to make decisions 

about business, healthcare, science, and government policy. The average 

company with over 1,000 employees has hundreds of terabytes of stored 

data, and many companies are even producing tens of terabytes per day. As 

the amount of data in the world continues to grow, so does the demand for 

data scientists who can make sense of these large data sets. 

Applications are now being taken for spring 2014 classes. To learn more, 

visit http://www.iit.edu/data_science. 

Shlomo Argamon explains the new program at a lunch  
at the Downtown Campus.

“We teach our students  
the theory and practice of 
statistics, data mining, and 

scalable computing in depth; 
train them in communications 
and design skills; and provide 

them with practical experience 
integrating their knowledge, 

guided by academic and 
industrial mentors.”
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The Alfred P. Sloan Foundation has awarded one of its first 

MoBE (Microbiology and the Built Environment) postdoc-

toral fellowships to Stephanie Kunkel, a Ph.D. candidate in 

IIT’s biology program. 

Kunkel will receive $120,000 over a two-year period to study 

“Indoor bioaerosol fate, transport and control: Implications for 

infectious disease transmission.” Brent Stephens, assistant 

professor in the Department of Civil, Architectural and Environ-

mental Engineering, is the principal investigator on the project. 

Krishna Pagilla, professor of environmental engineering, and 

Ben Stark, professor of biology, are the co-advisors.

The goal of the MoBE program is to grow a new field of 

scientific inquiry into the complex microbial ecosystems of the 

built environment, where most people spend an average of 23 

hours a day. 

Kunkel’s award is one of four to be announced for the initial 

year of the Sloan program. The other awardees are from Virginia 

Tech, the University of Colorado-Boulder, and Yale University. 

Kunkel wrote of the IIT research, “We believe it will provide 

an improved understanding of how disease-causing microbes 

and viruses are spread from person to person in the built 

environment, and how this spread might be attenuated using 

available technologies (for example, filtering of air by HVAC 

systems or portable air cleaners). In particular, we hope to 

develop a method that will model the simultaneous dispersal 

of a variety of bacterial and viral pathogens, which will add to 

information from studies that have looked at the dispersal of 

single organisms.”

Stephens runs the Built Environment Research Group where 

he and his students investigate energy efficiency, air quality, and 

human exposures to pollutants within the built environment. 

They are currently collaborating with a team at the University of 

Chicago to characterize building environmental and operational 

parameters on another Sloan Foundation project, the Hospital 

Microbiome Project.

Stark and Pagilla are longtime collaborators who have, 

among other endeavors, described how Vitreoscilla hemoglobin 

(VHb) can enhance ethanol production in Escherichia coli in 

a variety of growth media by increasing the oxygen supply. 

The work is an important step in research in the production of 

ethanol from biomass. In other research, they, along with Kunkel 

and graduate student Marina Arnaldos (Ph.D. ENVE ’12), received 

the Honor Award for University Research from the American 

Academy of Environmental Engineers and Scientists (AAEES)  

for their research “Improving Energy Sustainability of 

Wastewater Treatment by Low DO Nitrification Process.” Kunkel 

is doing her doctoral work under the advisement of Stark on the 

same subject.

Biology Grad Student Stephanie Kunkel  
Receives Sloan MoBE Postdoctoral Fellowship

SCIENCE STUDENTS

“We believe [this research] 
will provide an improved 

understanding of how  
disease-causing microbes  

and viruses are spread  
from person to person in the 

built environment.”



Source: IIT Archives (Chicago)
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In 1986, Dale Webster, then professor of biology and now 

distinguished professor emeritus, reported in Nature that the 

bacterium Vitreoscilla produces a dimeric hemoglobin, which 

founded the field of bacterial hemoglobins. 

“At the time, it was astonishing to learn that hemoglobins 

were not just found in vertebrate animals but are much more 

widely distributed,” said Ben Stark, professor of biology and 

associate dean for research. “It 

has become a widely studied 

area, both regarding the basic 

knowledge that it has provided 

about hemoglobin structure, 

function and evolution and 

a robust use of bacterial 

hemoglobin in many important 

practical applications.”

To honor that 

accomplishment and his many 

years of service to IIT, the 

Division of Biology and the 

College of Science established 

the new Dale Webster Lecture in 

March 2013.

Alumnus Serge Vinogradov 

(Ph.D. CHEM ’60), professor 

of biochemistry and molecular 

biology at Wayne State University, 

spoke on “Hemoglobins: From 

Man to Bacteria and Back.”

“Professor Vinogradov 

was the perfect choice for 

this lecture,” noted Webster. 

“He works in the same area of 

research that I did and he was also 

a graduate of IIT.”

Webster taught at IIT from 1968-2000. In addition to being a 

leading researcher, he was a well-loved teacher whose students 

recall him as a warm, caring, and engaging mentor. 

“He always encouraged discussion and debate, as well as 

scholarship,” remembered Barbara (Brown) Bowman (BIOL ’74), a 

director with the U.S. Centers for Disease Control and Prevention. 

“I will always remember Dr. Webster as an excellent mentor,” 

wrote Vicky Prevatt (Ph.D. BIOL ’78). Through his tutelage, “I 

learned to value independence and analytical thinking, a mindset 

I have tried to maintain throughout my career.” (See sidebar for 

more.)

Bacterial hemoglobins have a wide variety of biotechnological 

applications. For example, Vitreoscilla hemoglobin, or VHb, 

improves cell respiration and growth and is used to genetically 

engineer improved biochemical properties of diverse bacteria and 

even eukaryotes for increased production of biofuels, plastics, and 

other uses. Biology and environmental engineering researchers 

at IIT have described how VHb can enhance ethanol production 

in Escherichia coli in a variety of growth media by increasing the 

oxygen supply.

Webster received a B.S. in chemistry from the University 

of Michigan and a Ph.D. in biochemistry from the University of 

California, Berkeley, where he was a Fulbright and a National 

Science Foundation (NSF) fellow. During his years at IIT he was 

also a guest/visiting professor in Japan and, as Humboldt Fellow, 

in Germany.

SCIENCE LECTURES

Honoring Dale Webster,  
Founder of the Field of Bacterial Hemoglobins

1976 Biology Faculty: (front row) Nicholas Grecz, Kiyoshi 
Kusano, William Danforth, Dale Webster, Daniel Koblich, 
Allen Roush; (back row) Donald Jasper, Donald Farquharson, 
Pranab Sarkar, Robert Roth, and Francis Hoskin
 



Kanak Dikshit, a scientist with the Institute of Microbial 

Technology in India and a fellow of the National Academy of 

Sciences, India, did a postdoc with Webster and has done additional 

research collaborations with him. “I always feel privileged and 

proud to be associated with Professor Webster and the research I 

have been able to carry out in his laboratory,” she wrote. “Freedom 

to work and explore new horizons made it an absolute delight 

to work along with him. I am thankful to him for giving me full 

support in every way, professionally and personally.”

Mike Lips (M.S. BIOL ’73) thanked Webster for inviting him to 

Thanksgiving one year, among other things, and called him “a great 

and influential professor.”

Wrote James (Jim) Butzek (Ph.D. BIOL ’70), who went on to 

a career in community college teaching and administration, to 

Webster, “I always looked up to you, admired the work you did….

Congratulations on your career and all that you have done for the 

field of biology.” 

“You were so just and fair that everyone in our lab respected 

you dearly….I believe we all were so blessed to be your students 

and work in your lab,” added Pao Yu-Chi (M.S. BIOL ’93, Ph.D. ‘06).

Many students recalled dinners at the home of Webster and his 

wife, Jean, including Aleksandra Chicz-DeMet (Ph.D. BCHM ’85), 

former professor at University of California-Irvine. Annette (Braun) 

Mathers (M.S. BIOL ’87) and Jeremy Mathers (M.S. BIOL ’85) met 

in Webster’s lab and went on to marry. 

“It was a very special time for biology at IIT and I thank my 

lucky stars for being part of it,” said George Langford (M.S. BIOL 

’69, Ph.D. ’71), dean and professor of biology, College of Arts and 

Sciences, Syracuse University. “Your guidance and encouragement 

while I was completing my graduate work is greatly appreciated.”
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Students Remember 
Dale Webster

SCIENCE LECTURES

College of Science  
Co-Sponsors  
Distinguished  
Lecturers

The College of Science co-sponsored several lectures 

this spring featuring distinguished scholars from 

Columbia, Harvard, and more. The Sawyier Lecture, 

co-sponsored by the Department of Humanities, was 

“Pluralism and Pragmatism: Perspectives on Protein-

Folding” by Sandra Mitchell, professor and chair, History 

and Philosophy of Science, University of Pittsburgh. Mitchell 

explored how different perspectives of protein-folding—

intra-atomic forces modeled in silicon, chemistry structures 

in vitro, and cellular interactions in vivo—interact to enrich 

our understanding of this fundamental process. 

Daniel G. Nocera, Patterson 

Rockwood Professor of Energy, 

Department of Chemistry and 

Chemical Biology, Harvard 

University, delivered “The 

Artificial Leaf,” this year’s 

Kilpatrick Lecture, co-sponsored 

by the Chemistry Division. 

Nocera’s research focuses on 

developing inexpensive new 

energy sources for the world’s 

poor. Most famously, he created 

an “artificial leaf”—a silicon 

solar cell with different catalytic materials bonded onto its 

two sides—that makes fuel from sunlight.

 

This year’s Karl Menger Lecture, co-sponsored by the 

Department of Applied Mathematics, was “Financial 

Bubbles Through History, Viewed Through Mathematics” by 

Philip Protter, professor of statistics, Columbia University. 

The history of the western industrialized world is rich with 

the stories of financial bubbles. Protter explored how to use 

mathematics to detect whether a market bubble might be 

occurring and—in principle—to reduce to some extent the 

wild swings of the market.

The college typically co-sponsors several lectures each 

year. Alumni are always welcome. 

“It was a very special time  
for biology at IIT  

and I thank my lucky stars  
for being part of it.”

Daniel G. Nocera
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SCIENCE EVENTS

IIT Veteran Charlie Bauer Honored During Computer Science Reunion

IIT Computer Discovery Camp for Girls
Middle-school girls (grades 7-9) again convened on Main 

Campus for the IIT Computer Discovery Camp, which 

encourages interest in computers and promotes careers 

in computer science and related disciplines. This year, 30 

girls from throughout the Chicago area worked with LEGO® 

MINDSTORM® kits to build and program robots and also 

learned to design and program web pages using HTML. IIT has 

offered this summer camp since 2010 and has added a Saturday 

afternoon club for girls who want to continue exploring 

computer technology. The summer camp is funded by the 

Computer Science Department; the College of Science; the 

Office of Student Access, Success, and Diversity Initiatives; and 

generous alumni donations.

Students from Five Countries  
Come To Main Campus  
for APS/IIT XAFS Summer School
Grant Bunker, physics chair and professor, and Carlo Segre, 

Duchossois Leadership Professor of Physics, welcomed 25 

students from five countries to IIT Main Campus for the 

annual APS (Advanced Photon Source)/IIT XAFS (X-ray 

Absorption Fine Structure Spectroscopy) Summer School, 

held July 8–12. The school included a day of instruction on 

the beamlines at the APS at Argonne National Laboratory 

and lectures by experts from IIT, Argonne and the University 

of Notre Dame. XAFS is an X-ray technique that allows 

researchers to learn precise structural information about 

materials. Bunker wrote the book Introduction to XAFS 

(Cambridge).

The Computer Science Department honored Charles Bauer, 

professor of computer science emeritus, for his 50 years of 

service with a luncheon during this year’s computer science 

reunion. Pictured are (l. to r.): Martha Evens, professor of 

computer science emerita; Kathy Bauer (daughter-in-law, 

Peter Bauer’s wife); Peter Greene, professor of computer 

science emeritus; son Peter Bauer (ME ’85, M.B.A ‘89); 

Xian-He Sun, chair and professor of computer science; 

Charles Bauer and his wife Judith Bauer; son Matthew Bauer 

(MATH ’86, M.S. ’87), senior instructor of computer science 

and associate dean for academic affairs; son Mark Bauer (ME 

’79, M.B.A. ’80); and  Cookie Ruggiero, computer science 

department graduate admissions coordinator. 



Applied Mathematics  
Professor Greg Fasshauer 
and Haocheng Bian
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The College of Science’s Undergraduate Summer Research 

Stipend program offers students the opportunity to see what it 

is like to do research alongside faculty who are leaders in their 

fields. Each student receives a $5,000 stipend. 

“As far as seeing and experiencing a real lab dynamic and 

working with a principal investigator, as well as getting shown 

techniques and tips from the grad students, it’s real science, the 

side that, for example, a real laboratory class lacks,” wrote Megan 

Schultz (BIOL 3rd year). Schultz worked with Biology Associate 

Professor Jialing Xiang, whose team recently discovered BaxΔ2, a 

powerful tumor suppressor found only in cancer cells. 

“I was impressed by the breadth of research topics this year, 

some more applied and some more theoretical,” said Matt Bauer, 

associate dean for academic affairs, College of Science.

“There are topics directly related to social or health issues. 

There were several submissions to conferences/journals.  Many 

involved data analysis this year.”

Alek Korczakowski (PHYS 2nd year) wrote of his work on 

surface studies of Niobium for the improvement of SRF cavities, 

“Being able to work on this research not only progressed the 

group further…but gave me immensely valuable experience 

into my field of study.” His efforts contributed to a published 

paper, on which he is named as a co-author. He assisted John 

Zasadzinski, the Paul and Suzi Schutt Chair of Science and 

professor of physics.

Mohamad Alaliwi (CS 4th year) built a predictive model 

generated from the Congressional Close Up database, an 

automated system that tracks large amounts of data to explain 

why U.S. senators and representatives vote a certain way on 

legislation. Kaylynn Barker (BIOL 2nd year) continued her work 

with John Terschak, lecturer in chemistry, in the CRABLab to 

explore chemical compounds (both natural and anthropogenic) 

that influence the behavior of the globally invasive green crab 

(European shore crab) Carcinus maenas. 

Haocheng Bian (AMAT and CS 2nd year) explored kernel 

methods in computational mathematics with Greg Fasshauer, 

professor of applied mathematics. 

Melanie Dooley (AMAT and PHYS 2nd year) teamed up 

with Duchossis Leadership Professor of Physics Carlo Segre for 

“Fabricating a Rapid Annealing Furnace,” with work that included 

experiments at the Advanced Photon Source at Argonne National 

Laboratory.

Peter Lau (BCHM 3rd year) assisted Nick Menhart, associate 

professor of biology, with research on dystrophin rod binding 

to pDZnNOS. Martha Razo (AMAT 1st year) worked with Fred 

Hickernell, applied mathematics chair and professor, on 

“Improvements to Quadrature Algorithms.” 

Thomas Vukson (CHEM 3rd year) worked with Aditya 

Unni, assistant professor of chemistry, on “Total Synthesis of 

Salinosporamide A.”

STUDENT NEWS

CoS Undergraduates Get Hands-On Research Experience with Faculty

AMAT Undergrad Wins at CAURS
Barrett Leslie (AMAT 4th year) won the award 
for best poster presentation for “Slicing the 
Platonic Fractal Set” at the Chicago Area 
Undergraduate Research Symposium held on 
IIT Main Campus. 

More than 160 undergraduates in the  
fields of biology, chemistry, physics, 
psychology, economics, humanities and 
engineering, among others, and from nearly  
a dozen institutions participated.

“Being able to work on this 
research not only progressed 

the group further… but gave me 
immensely valuable experience  

into my field of study.”
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(continued from p. 11)
Coleman’s 50-plus-year association with IIT began with a question. 
“I came to IIT in 1960 as an undecided science major,” he recalled. 

“The choice was between math, physics, and chemistry.” 
But Bob Estin, professor of physics, made the choice easy. “I can 

remember him dancing on the lab table,” said Coleman. “He’d never stand 
still. He’d take off his shoes to jump up on the table. One time, he did that 
and the students glued his shoes down.”

After he graduated and began to teach at Morgan Park, he said, “For 
the first couple of years, I did a lot of writing on the board, only doing a 
couple of demos.” But by the late 1960s, change was in the air, including 
in education. 

Around this time, “I was teaching the students about force,” Coleman 
recalled. “They asked me, ‘What can we do with all this force stuff? I said, 
‘You can build a bridge with it.’ Pretty soon, a kid came in with a balsa 
wood bridge he’d built at home. We hung eight bricks on it. Someone else 
came in with another balsa wood bridge, saying, ‘I can beat that.’ Three 
or four other kids brought in their bridges.” Eventually he realized, “This 
might be a good idea for a competition.” 

He and fellow teacher Lee Slick started a competition for all of their 
classes at Morgan Park. In 1972, they brought the idea to their continuing 
education classes at IIT. 

With funding for the program provided by the National Defense of 
Education Act (NDEA), a cadre of teachers had begun to meet in 1971 to 
share in developing the “phenomenological” approach to the teaching and 
learning of physics—“show, don’t tell.” IIT faculty involved included Earl 
Zwicker, professor of physics, Ken Schug, professor of chemistry, George 
Ross, associate professor of psychology and education, and Bob Estin, 
Coleman’s old physics teacher.

“Pretty soon, the group from Marist High School said, ‘We can build a 
stronger bridge than they can,’ ” Coleman recalled. “Then Thornwood High 
School. Then three or four other schools. That’s where it started.” 

The contest went Chicago-wide and then spread to the suburbs, other 
states, and internationally. By 1975, it was well established and held at IIT, 
its home today.

“The bridge-building contest is often the first exposure that high 
school students have to IIT,” said Carlo Segre, Duchossois Leadership 
Professor of Physics. “Roy has been a driving force behind the contest 
for nearly 40 years now, and his enthusiasm continues to encourage new 
teachers to participate.”

Over the years, Coleman has noted a change in students’ manual 
ability. “Early in the bridge contest, the guys were always winning; but 
sometime in the mid-1980s, for about a two-year period, the girls were 
just destroying the guys” in the bridge-building competition, Coleman 

Physics Undergraduate  
Hommerding Receives NSF 
Graduate Research Fellowship 

Coleman

This spring, undergraduate Emily 

Hommerding (PHYS ’13) received a three-

year Graduate Research Fellowship from the 

National Science Foundation (NSF) providing 

$30,000 per year for the graduate school of 

her choice. Hommerding began a graduate 

program at the University of Oregon this fall.

The NSF Graduate Research Fellowship 

Program (GRFP) recognizes outstanding 

senior undergraduate and doctoral-

level students in the natural, social, and 

engineering sciences at U.S. institutions. 

Hommerding did research with 

John Zasadzinski, Paul and Suzi Schutt 

Endowed Chair in Science and professor 

of physics, in collaboration with Fermilab 

and Argonne on surface studies of Niobium 

for superconducting radio frequency (SRF) 

cavity applications. Hommerding won the IIT 

Undergraduate Research poster competition 

for her work on Raman Spectroscopy of 

Niobium for SRF Applications.

Hommerding also participated in two 

summer NSF Research Experience for 

Undergraduates (REU) programs, most 

recently at the University of Washington, 

Seattle.

SCIENCE NEWS

“Roy has been a driving force behind  
the contest for nearly 40 years now,  

and his enthusiasm continues to encourage  
new teachers to participate.”



Carlo Segre, Duchossois Leadership Professor 

of Physics, has been named a fellow of the 

American Association for the Advancement 

of Science (AAAS). Election as a AAAS fellow 

is an honor bestowed upon AAAS members 

by their peers.

This year, 388 members have been 

awarded this honor by AAAS because of their 

scientifically or socially distinguished efforts 

to advance science or its applications. The 

2013 AAAS fellows were formally announced in the AAAS News & Notes 

section of the journal Science on November 29, 2013.

As part of the Section on Engineering, Segre was elected as an 

AAAS fellow for his distinguished contributions to materials science 

and engineering, particularly high temperature superconductivity 

and development of facilities for synchrotron radiation studies of 

electrochemical and catalytic systems.

Segre, who also serves as deputy director of the Materials 

Research Collaborative Access Team (MRCAT) at Argonne National 

Laboratory, director of the Center for Synchrotron Radiation Research 

and Instrumentation (CSRRI), and deputy director of the Biophysics 

Collaborative Access Team (BioCAT) at Argonne, received his B.S. in 

physics and chemistry from the University of Illinois, Urbana-Champaign 

and his M.S. and Ph. D. in physics from University of California, San 

Diego. He is an active member of the American Physical Society, American 

Chemical Society, and American Association for the Advancement of 

Science, is president of the IIT chapter of Sigma Xi, and is a fellow of the 

International Centre for Diffraction Data. 

Segre Named AAAS Fellow 
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Kilpatrick Awards for Chemistry Students
 

Bofan Zhu, a Ph.D. candidate in chemistry, was awarded the 

Kilpatrick Fellowship for the academic year 2013–2014. Zhu is 

working on designing new biocomposite materials for coaxing 

neuronal differentiation of stem cells. Khwaila Falaneh (CHEM 

3rd year) and Tom Vukson (now CHEM 4th year) both received 

Kilpatrick undergraduate scholar awards. Falaneh worked with 

James McNeely (Ph.D. CHEM ‘13), senior research associate, on 

novel Cr+++ compounds that may have applications as contrast 

agents for magnetic resonance imaging and diabetes control. Her 

work was submitted to the journal Polyhedron. Vukson has been 

working with Adita Unni, assistant professor of chemistry,  

on improving the synthesis of Salinosporamide A, a cancer 

treatment drug. 

recalled. “And the reason was video 
games! The guys were getting involved 
with video games, and they stopped being 
creative with their hands.” But by the late 
1990s, both boys and girls had lost a lot 
of manual ability. “In time, kids didn’t 
even know how to use the tools, like 
cutting with a single-edge razor rather 
than a double-edged razor blade,” he 
said. 

The SMILE program, started in the 
mid-1980s, developed out of the 1970s’ 
education programs. A repository of its 
lessons, science fair projects, and other 
teaching aids is online and remains the 
single most visited part of IIT’s website. 
“Earl, Porter [Johnson], and Ken Schug 
were masters of digging up little grants” 
to support it, said Coleman. 

Coleman learned computer 
programming at IIT in 1964 and in 
turn taught the use of computers to 
other Chicago Public School (CPS) 
teachers— including Uchida. “I was out 
of the classroom for 15 weeks,” Coleman 
recalled, as director of a program that 
taught “everything you wanted to know 
about computers in a day” to 15,000 CPS 
teachers. “They picked out 20 teachers 
to help me. Dianna was one of them. She 
asked a couple of good questions in class; 
I noticed her.” 

He used technology to woo her, 
writing one of the first PC programs for 
a TRS-80 to access the McGill University 
MUSIC system (Multi-User System for 
Interactive Computing) for her. “This 
was with 64K of memory, including the 
operating system,” he said. “I learned 
Assembler on my own.” A fellow ardent 
educator, Uchida taught at Dunbar High 
School for many years before transferring 
to Morgan Park in 1998. She retired in 
2009.

Today, Coleman and Uchida are 
among the most active of alumni, 
regularly attending lectures at IIT, 
particularly about sustainability and 
science. Coleman also works with the 
physics department on Illinois State 
Physics Project activities. Still learning, 
still teaching, keeping up the SMILE and 
SMART websites, and otherwise still 
enjoying a life of science education. 

SCIENCE NEWS



Promotions:

• Christopher White, chair and professor of physics, to vice 
provost for academic affairs and professor of physics.

• Grant Bunker, professor of physics, to chair and professor of 
physics.

• Shlomo Argamon, associate professor of computer science, to 
full professor. 

• Igor Cialenco from assistant professor of applied mathematics to 
associate professor. 

• Xiaofan Li from associate professor of applied mathematics to 
full professor. 

• The International Daya Bay Collaboration—which includes 
Christopher White, vice provost for academic affairs and professor 
of physics—announced new results about the transformation of 
neutrinos. This included the first data on how neutrino oscillation 
varies with neutrino energy, allowing the measurement of a key 
difference in neutrino masses known as mass splitting.
• John Zasadzinski, Paul and Suzi Schutt Chair of Science and 
professor of physics, participated in a panel discussion on “Hot 
Topics” at SRF 2013 Paris, the 16th International Conference on RF 
Superconductivity.

[from left] Aron Culotta, 
Dong Jin, David Minh, 
Sonja Petrovic

[from left]  
Jean-Francois Pombert,  
Andrey Rogachev,  
Jeff Wereszczynski
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 • Aron Culotta, 
assistant professor 
of computer science, 
earned his Ph.D. in 
computer science 
from University of 
Massachusetts Amherst. 
His research interests lie 
in designing statistical 
machine learning 
algorithms to discover 
knowledge from text, 
and most of his work 
involves social media 
analysis, natural 
language processing, 
data mining, and 
information extraction.
 • Dong Jin joined IIT 

as assistant professor 
in the Department of 
Computer Science. He 
received his Ph.D. in 

electrical and chemical 
engineering from the 
University of Illinois at 
Urbana-Champaign. 
Jin’s research interests 
include cyber security, 
networking, and 
modeling and simulation 
of large-scale computing 
and communication 
systems and networks.
 • David Minh, 

assistant professor of 
chemistry, develops new 
computational methods 
to quickly and accurately 
characterize protein-
ligand interactions, 
especially binding 
affinities. Minh earned 
his doctorate at the 
University of California, 
San Diego.

 • Sonja Petrovic, 
assistant professor 
in the Department of 
Applied Mathematics, 
received her Ph.D. in 
mathematics from the 
University of Kentucky. 
Her research interests 
include algebraic 
statistics, applied 
and computational 
algebraic geometry, and 
commutative algebra. 
Two of the major 
applications of her 
research are in social 
networks and biology, 
where she studies model 
selection and parameter 
identifiability problems.  
 • Jean-Francois 

Pombert is an assistant 
professor of biology. 

He came to IIT from a 
postdoctoral fellowship 
at University of British 
Columbia, where he 
developed and applied a 
number of approaches 
towards the sequencing 
and de novo assembly of 
complex genomes. His 
research revolves mostly 
around pathogens. 
Pombert received his 
Ph.D. in biochemistry 
from Université Laval, 
Quebec.
 • Andrey Rogachev, 

new assistant professor 
of chemistry, is a 
graduate of Moscow 
State University, where 
he worked on the 
synthesis, reactivity, 
structural analysis, 

and theoretical 
modeling of mixed-
ligand heterobimetallic 
complexes of 
lanthanides and 
3D-transition metals.  
 • Jeff Wereszczynski, 

assistant professor of 
physics, most recently 
was a postdoctoral 
fellow at the University 
of California, San Diego. 
Wereszczynski’s research 
focuses on the use 
and development of 
theoretical chemistry 
and biophysical 
techniques to further 
the understanding of 
biomolecular processes 
and aid in rational  
drug design.

NEW FACULTY

In brief



Source: IIT Archives (Chicago) Source: IIT Archives (Chicago)
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Remembering Peter Lykos 
Emeritus Professor of Chemistry Peter Lykos passed away 

on July 16, 2013. Lykos joined the Department of Chemistry in 

1955, retiring in 2013. He had a distinguished academic career as 

a physical chemist and a strong interest in the area of computers 

in chemistry. Lykos was a pioneer in the use of computers in 

the classroom, introducing them to IIT classes in 1959, and was 

also instrumental in the development of IIT’s Saturday program, 

which taught computer science to thousands of high school 

students and their teachers in the 1960s.

He took a two-year leave of absence from IIT beginning 

in 1971 to assist the National Science Foundation in creating a 

new Computer Science Division Section—Computer Impact on 

Society. He was an active member of the American Chemical 

Society and helped create the ACS Division of Computers in 

Chemistry in 1974.

In recent years, Lykos developed two courses on the 

science of climate change. He was also passionate about the 

Interprofessional Projects (IPRO) Program, and his last IPRO 

project, entitled Global Warming and Community Outreach, 

reflected that interest.

Tengchuan Jin (Ph.D. MBB ’08), a postdoc at the National 

Institutes of Health (NIH), wrote on IIT’s alumni LinkedIn page, 

“Dr. Lykos is a symbol of IIT. I still remember his comments 

on a lot of issues on science and society. I really appreciated his 

support on our research. I will remember him together with the 

IIT community.”

“I am so grateful to have had him as a professor,” wrote 

Cynthia Cade (CHE ’81), principal of Concepts in Quality. “He 

will be missed by many of us,” said Rich Helmke (M.S. CS ’73), 

associate professor of computer science, Concordia University. 

Added G. Dale Wesson (CHE ‘78), Vice President for Research 

and Economic Development at University of Maryland Eastern 

Shore, “I feel honored to have had him as a professor and later as 

a friend. May he rest in peace.”

In Memorium: Kenneth Schug
Kenneth R. Schug, longtime distinguished faculty 

member and two-term chair in IIT’s Division of Chemistry, 

passed away on May 29, 2013. He was known for his love 

of teaching and generous community spirit. Schug joined 

the university in 1956, spent a sabbatical in Japan in 1964, 

and retired as professor of chemistry in 2012. He enjoyed 

teaching general chemistry and working on innovative 

learning methodologies.

In 1979, Schug was instrumental in establishing the 

Chicago Area Health and Medical Careers Program (CAHMCP) 

in an effort to increase the number of physicians and other 

health professionals from historically underrepresented 

minority populations. Seven years later, Schug spearheaded 

a structured series of summer and academic year-in-service 

courses for elementary- and secondary-school teachers 

as part of the Science and Math Initiative for Learning 

Enhancement (SMILE) Program.

“Ken and Earl Zwicker were the driving forces and 

fathers of the SMILE program,” said Roy Coleman (PHYS 

’64). “The two of them took a four-year grant and leveraged 

it into a 20-year program for the improvement of science 

teaching throughout the Chicago area. The SMILE website 

(www.iit.edu/~smile) is still active and has received over a 

million hits.”

Schug also initiated the National Science Foundation 

(NSF) program WIS-REACH, Women in Science: Re-

Entry into Analytical Chemistry, with co-director Therese 

Cotton, as well as the Howard Hughes Medical Institute 

Undergraduate Biological Sciences Program. His IPRO 

projects included one that developed extremely affordable 

products for the world’s poor and another that developed a 

swimming aid for the visually impaired.

In brief
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CoS Alumni Win IIT Alumni Awards
Four science alumni received IIT 

Alumni Awards this year.   

• Martin C. Jischke (PHYS ’63) received 

the 2013 Alumni Medal, which honors 

distinguished service to the university 

by alumni who have displayed the 

qualities of the Collens Merit Award, 

Alumni Service Award, and Professional 

Achievement Award. This is the highest 

honor bestowed by the IIT Alumni 

Association. Jischke earned his M.S. 

(’64) and Ph.D. (’68) in aeronautics 

and astronautics from Massachusetts 

Institute of Technology. He started his 

career as an assistant professor at the 

University of Oklahoma and held the 

positions of professor, dean, director, 

and interim president during his long 

tenure at the university. He continued 

his passion for academia in his next 

position as chancellor at the University 

of Missouri-Rolla from 1986 to 1991 and 

again as the president of Iowa State 

University from 1991 to 2000. He ended 

his career as the president of Purdue 

University after a seven-year term from 

2000 to 2007. Jischke also served as 

White House Fellow from 1975 to 1976. 

He is widely recognized for his work 

to encourage discovery, learning, and 

engagement in the university setting.

 

• Robert “Pete” Bragg (PHYS ’49, M.S. 

’51, Ph.D. ’60) earned a Professional 

Achievement Award. His education 

was interrupted by WWII and U.S. 

Army service in the Pacific, where he 

received a direct commission from 

General Douglas MacArthur. After the 

war, he used his G.I. Bill to attend IIT, 

completing his undergraduate and M.S. 

graduate studies in physics. While at IIT 

Research Institute he earned his Ph.D. 

for significant advances in the use of 

X-ray crystallography to characterize 

the structure of materials. Bragg 

then joined the Lockheed Research 

Laboratory in Palo Alto. His success in 

developing high-performance aerospace 

Top row: Martin C. Jischke, Robert “Pete” Bragg.  
Middle row: Frederica Darema, Jack J. Dongarra.
Bottom row: Fred Hickernell, professor and chair of applied mathematics; Jack 
M. Miller (MATH ’48); Goldie B. Miller; Xuan Zhou, Ph.D. candidate in applied 
mathematics and president of IIT’s SIAM chapter. 



23

C
O

LL
E

G
E

 O
F 

SC
IE

N
C

E

materials earned him a promotion to 

Manager of the Physical Metallurgy 

Department.

In 1969, he joined the University of 

California at Berkeley as professor in the 

Department of Materials Science and 

concurrently as faculty senior scientist in 

the Lawrence Berkeley National Laboratory. 

For over 20 years, Bragg taught courses 

and conducted research, and at various 

times chaired the department and served 

on national and international committees, 

including those of the National Research 

Council and National Science Foundation. 

• Jack J. Dongarra (M.S. CS ’73) also 

received a Professional Achievement 

Award. Dongarra 

earned a B.S. in 

mathematics (’72) 

from Chicago 

State University 

and, after his 

master’s degree 

in CS at IIT, a 

Ph.D. in applied 

mathematics 

(’80) from the 

University of 

New Mexico. 

Dongarra began 

his career at 

Argonne National Laboratory during the 

last year of his undergraduate studies. 

The connections he made there with 

instructors, professors, and researchers 

led him to pursue his master’s degree at 

IIT. He continued his career as a senior 

scientist with Argonne through 1989. 

He has spent more than 20 years as a 

distinguished professor of computer science 

at the University of Tennessee and holds 

the title of distinguished research staff in 

the Computer Science and Mathematics 

Division at Oak Ridge National Laboratory 

and Turing Fellow at the University of 

Manchester.

Dongarra specializes in numerical 

algorithms in linear algebra, parallel 

computing, and the use of advanced 

computer architectures, programming 

methodology, and tools for parallel 

computers. He is highly regarded 

for contributing to the design and 

implementation of the following open 

source software and systems: EISPACK, 

LINPACK, the BLAS, LAPACK, ScaLAPACK, 

Netlib, PVM, MPI, NetSolve, Top500, ATLAS, 

and PAPI.

 

• Frederica Darema (M.S. PHYS ’72) 

also received a Professional Achievement 

Award. She received a B.S. in physics and 

mathematics (’69) from the University of 

Athens, Greece. After her master’s degree 

from IIT, she earned a Ph.D. in physics (’76) 

from the University of California at Davis. 

Darema started her 

career at University 

of Pittsburgh as a 

research associate 

in the physics 

department. Her 

work on theoretical 

modeling led her to 

jobs at Brookhaven 

National Laboratory, 

Schumberger-Doll 

Research Center, 

IBM, the National 

Science Foundation, 

and more recently 

as director of mathematics, information 

and life sciences at the Air Force Office of 

Scientific Research in Arlington, Virginia. In 

her career Darema has made many scientific 

contributions. As part of her innovative 

work at IBM, in 1984 she introduced the 

Single Program Multiple Data (SPMD) 

model, which has become the predominant 

way to organize parallel computer programs 

for scientific and other applications 

executing on multiprocessors.

Her advice to IIT students: “Take 

every opportunity presented to you and 

learn from it. You’ll find out that at some 

later time you can use that knowledge in 

different and unexpected ways. No acquired 

knowledge goes wasted.”

ALUMNI  NEWS

 
Vincent Rotello Named 
Editor-in-Chief of  
Bioconjugate Chemistry

“Take every opportunity 
presented to you and  
learn from it. You’ll find  
out that at some later  
time you can use that 
knowledge in different  
and unexpected ways....”

 

The American Chemical Society (ACS) 

named Vincent Rotello (CHEM ’85), who 

is the Charles A. Goessmann Professor 

of Chemistry at the University of 

Massachusetts Amherst, as the editor-

in-chief of the journal Bioconjugate 

Chemistry.

He took over in January 2014 from 

Claude F. Meares, professor emeritus of 

chemistry at the University of California, 

Davis, who had the role since 1990.

Rotello is a leading researcher in the 

biological applications of nanoparticles.

Rotello said of the journal, “[It] 

is poised exactly at the interface of 

the biological and synthetic worlds, 

positioning it to contribute to advances 

in fields including drug delivery, 

bionanotechnology, and synthetic 

biology.”

He was a 2010 ACS Langmuir 

Lecturer, is a fellow of the American 

Association for the Advancement 

of Science and the Royal Society of 

Chemistry, received an NSF CAREER 

Award and has received many other 

awards including the ACS John Burlew 

Award in Research.



ABOUT THE COVER

SAVE THE DATE

Andrea Bertozzi will speak on “The 
Mathematics of Crime” at the eighth annual 
Karl Menger Lecture and Awards honoring 
the longtime IIT professor on April 1 at 3:15 
p.m., MTCC Auditorium. Bertozzi is director 
of applied mathematics, professor of 

mathematics, and Betsy Wood Knapp Chair for Innovation 
and Creativity, University of California, Los Angeles.

The lecture is one of several activities that day. 
For a schedule, see science.iit.edu/menger.
To RSVP, call 312-567-8980 or email collinsg@iit.edu.

Additional lectures this spring—all are welcome:

 • Leon Lederman Lecture  
featuring Nigel Lockyer, Director, Fermilab 
March 13. RSVP Grant Bunker, bunker@iit.edu.

 • Dale Webster Lecture  
featuring Kanak Dikshit, Scientist,  
Institute of Microbial Technology, India 
April 23. RSVP Ben Stark, starkb@iit.edu.
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