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Interactions between an anti-microbial peptide (blue) and a bacterial membrane (stick representation) as modeled with molecular dynamics simulations.

GREETINGS FROM THE DEAN

I n recent issues of Science@
iit, we have focused on the 
connections between the 

scientific disciplines and the 
outside world, on our plans for 
strengthening science at IIT, 
and on the connections between 
basic science and innovation.

A recurrent theme in 
these past issues has been 

the critical and growing role 
played by computation and 
digital communication in 
the college. A distinctive and 
growing area for the college is 
computational science, which is 
the application of mathematics 
and computer science to solve 
complex problems in science 
and engineering through 
modeling, simulation, and 
quantitative analysis.

The impact of 
computational science has been 
well recognized as a driving 
force and prevalent means 
of discovery in almost all 
areas of science, engineering, 
technology, and society. 

To build on this theme 
and to take advantage of the 
extraordinary opportunity 
thus presented, the college 
has moved vigorously across 
the disciplines to build our 
research capabilities and 

educational programs in the 
area of computational science.

We have recruited 
outstanding young faculty in 
applied mathematics, biology, 
chemistry, computer science, 
and physics, as well as new 
and distinguished leadership 
in computer science. We now 
have assembled strength 
in computationally driven 
discovery across the college and 
have also started to develop 
the research collaborations 
and academic programs that 
will build the reputation of 
computational science at IIT.

The specific areas 
represented by our faculty are 
described at greater length 
further on in the newsletter. 
Briefly, in the basic sciences, 
we have faculty engaged in 
the computational study 
of biological materials and 
processes, in materials 

Russell Betts 
Dean, IIT College of Science 

Distinguished Professor of Physics

GREETINGS
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design, and in the design 
and modeling of new particle 
accelerators, as well in analysis 
of the big data characteristic 
of experiments at facilities 
such as CERN’s Large Hadron 
Collider. In mathematics and 
computer science, in addition 
to work in fluid dynamics, 
biomedicine, social networks, 
and game and decision theory, 
we have major expertise 
in the underpinnings of all 
these areas of application—
algorithms, high-performance 
computing, and all aspects 
of big data. In other words, a 
wide spectrum of technical 
knowledge and capabilities 
spanning all the disciplines 
represented in our college.  

We also have new 
academic programs 
that reflect our growing 
strength in computational 
science—M.S. and M.A.S. 
programs in Data Science, 
Computational Decision 
Science, and Mathematical 

Finance, as well as a new B.S. 
program in Bioinformatics, 
and one under development 
in Statistics. A B.S. or a minor 
in Computational Science is 
also currently under active 
discussion and consideration. 
The master’s programs 
are all multidisciplinary, 
with coursework in applied 
mathematics, business, 
and computer science.

Given the inherently 
inter- and multidisciplinary 
nature of the techniques 
used and problems addressed 
in computational science, 
it is natural to consider the 
academic and administrative 
structure best suited to 
nurture these activities. A 
leadership group is discussing 
the form of such a structure, 
which for the moment goes 
under the name of “Center 
for Computational Science.” 
The discussion focuses on the 
pillars that will support the 
center—research, education, 

and connection to the outside. 
It is the latter of these three 
pillars that, we believe, will 
define the center as unique to 
IIT—linking our scholarship 
and education to the needs and 
opportunities of the world of 
Chicago and beyond. Of course, 
we understand that science 
and engineering are, at some 
level, indistinguishable, and 
it will be natural to combine 
efforts in Armour College 
with those in the College of 
Science. Similarly, but perhaps 
to a lesser extent, there are 
significant overlaps and 
opportunities with other IIT 
colleges. We will be completely 
open to these collaborative 
and cooperative areas.

In an ideal world, we would 
be able to identify and provide 
the resources necessary for 
the support of the center. This 
would include common space 
where faculty and students 
can work together as well as 
the housing necessary for 

the required computational 
facilities. It would also contain 
space dedicated to interaction 
between IIT and outside 
partners —from scientific 
collaboration to joint projects 
to mutually advantageous 
business development. At this 
stage, it is incumbent on us to 
develop the vision and a plan 
for the center, to demonstrate 
the buy-in from faculty and 
administration, and then to 
promote the vision and plan 
to obtain the tangible support 
necessary to turn it into reality.

I hope that this short note, 
together with the material 
that follows in the newsletter, 
will inform you all, convince 
you that our efforts represent 
an important and long-term 
strategy, and hopefully 
encourage your support.

Of course, feel free 
to contact me with any 
questions or if you would 
like to discuss any aspect 
of our efforts and plans.

Dean Betts participated in a video honoring former president John Anderson that was shown at Illinois Tech’s 125th Anniversary Gala in June.
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College of Science Advances in 
Computational Science

Computational science is not new, but it is 
a growing, increasingly important part of 
scientific endeavor, research, and discovery. 

The College of Science has unique strengths in this 
area and has hired a number of new faculty members 
in recent years to build on these strengths. The college 
also has incorporated more computational science 
education in many programs’ curricula.

A decade ago, the President’s Information 
Technology Advisory Committee produced a seminal 
report, “Computational Science: Ensuring America’s 
Competitiveness.” The committee defined 
computational science as including:

●  Algorithms and modeling and simulation software 
developed to solve science (e.g., biological, physical, 
and social), engineering, and humanities problems.

● ●  Computer and information science that develops 
and optimizes the advanced system hardware, 
software, networking, and data management 
components needed to solve computationally 
demanding problems.

●●  The computing infrastructure that supports  
both the science and engineering problem  
solving and the developmental computer and 
information science.

Much remains to be done since that report;  
computational science is a dynamic, ever-changing 
area with great opportunity for us today  
and tomorrow. Following are just some of the  
exciting computational science research,  
courses, and other activities in the College of  
Science right now.
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A dvances in computational 
hardware and software have 
made it possible to tackle 

much larger problems than before. 
But this opportunity necessitates 
software that is increasingly 
complex, comprised of many off-
the-shelf pieces. The practitioner 
assumes that these pieces work as 
advertised. Our group is trying to 
make sure that they do.

We have focused on relatively simple mathematical 
problems. One is finding the integral or average of a function. This 
problem arises in the pricing of put and call options in financial 
markets and in high-energy physics. The functions that we have 
in mind are rather complicated, so the analytic methods taught in 
a first-year integral calculus course do not work. We must evaluate 
the function at a number of well-chosen places, and use those 
function values to approximate the integral.

How many function values are required to obtain the 
accuracy that we want? Existing computer algorithms answer this 
question heuristically, and they can be wrong. Worse, there is no 

way to describe when they will go wrong. This should be unsettling 
to the user who is pricing options or computing value at risk.

We have recently devised a theory that provides a rigorous 
answer to this question of how many function values are needed. 
Moreover, our research group of faculty and students has 
implemented our new guaranteed algorithms in an open source 
software package, the Guaranteed Automatic Integration Library 
(GAIL), residing at gailgithub.github.io/GAIL_Dev. We are 
continuing our development to improve the efficiency and scope 
of applicability of the GAIL algorithms.

In the course of developing GAIL, we found that the typical 
applied mathematician needs to learn how to develop reliable 
mathematical software. Besides learning how to develop and 
analyze new algorithms, students need to learn what might be 
described as software engineering. They need to learn how to 
document and test their code. They need to learn software version 
control to share their code with a team of developers. They need 
to design a user-friendly interface that parses input and checks 
input validity. Applied mathematics students don’t learn this 
in their normal curriculum, but they are learning this as they 
contribute to GAIL. And it makes them better prepared for the 
next steps in their careers.

COMPUTATIONAL SCIENCE

Reliable Mathematical Software
By Fred Hickernell, Chair and Professor, Applied Mathematics

APPLIED MATHEMATICS

Hickernell

Numerical Simulation of the Transport of Ions in the Ion Channel
By Xiaofan Li, Associate Dean for Academic Affairs, Director of Graduate Studies, and Professor of Applied Mathematics

I employ numerical algorithms to 
discover how and why certain things 
behave the way they do, including the 

coarsening process in materials science and 
the properties of emulsion or particulate 
flow in fluid mechanics.

I will illustrate what we do in 
designing numerical schemes to analyze 
the motion of ionic solution in biology. 
Ion channels have the amazing ability to 
let certain types of ions go through cell 
membranes while keeping out other types 
of ions. The selectivity property of the 
ion channel is critical in many biological 
functions of cells. For example, the 
concentration of Ca2+ controls whether 
muscles contract or not. Ion channels 
are so important in advances of biology 
and medicine that they are studied in 
thousands of labs. I have been fortunate to 
collaborate with an expert in the research 
field, Dr. Robert S. Eisenberg at Rush 
University, who has spent more than 50 
years studying ion channels.

We focus on the numerical 
simulation of the transport of ions in the 
ion channel. The mathematical modeling 
of the ion channel is complicated, as 

the process involves multiple scales in 
both space and time. We start with the 
macroscopic model described by the 
Poisson-Nernst-Planck (PNP) equations, 
a system of coupled nonlinear partial 
differential equations. One describes the 
motion of ions due to the electric field in 
the solution while the other depicts the 
electric field from the ions in the solution 
and membranes. The results are sensitive 
to the parameters in the system; thus, it is 

important to have a numerical scheme 
that can preserve the physical quantities 
in the system. One could get totally 
incorrect results if the numerical method 
is not carefully chosen. We have designed 
a numerical scheme that preserves the 
total concentration in the system, which 
produces the correct numerical results. 
Figure 2 shows the difference between 
a standard method and our new mass-
preserving scheme.

Figure 1: An ion channel example

Figure 2: The difference in total ion concentration 
obtained from a standard, non-conservative 
method and our conservative method
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Kernel-Based Approximation Methods Using MATLAB
By Greg Fasshauer, Associate Chair, Director of Undergraduate Studies, and Professor of Applied Mathematics

T he book 
Kernel-Based 
Approximation 

Methods Using 
MATLAB, written by 
Michael McCourt 
(AMAT ’07) and 
me, was published 
by World Scientific 

in September 2015. The book is based on 
work we did beginning when McCourt 
was an undergraduate student at Illinois 
Tech, and continuing as he worked at 
Argonne National Laboratory (2010-
2013), earned his Ph.D. at Cornell 
University (2013), and then joined the 
University of Colorado at Denver (2013-
2015) as a visiting assistant professor.

As the scientific community 
continues to realize the benefits 
of working with big data, the need 
for efficient tools to analyze high-
dimensional problems becomes 
increasingly evident. Positive definite 
kernels, certain types of which are 
also known as radial basis functions, 
are useful tools for this purpose and 
are discussed in our book. We explore 
the historical development of both 
the mathematical and statistical 
foundations of these methods, and 
then develop modern methods for 
accurate and stable computation with 
positive definite kernels. Our book also 
provides a software library for readers 
who are interested in adapting our 
presentation to their own applications.

To understand the problems we 
address, consider, for example, the search 
for gold beneath Chicago. Drilling under 
Chicago would be costly, so minimizing 
the measurements to find the optimal 
gold source is ideal. However, in order 
to mine the gold, we must correctly 
predict where it is located. Examples in 
this book include measurements of the 
concentration of the rare-earth metal 
lanthanum in and around the Animas 
River in Colorado and the temperature 
in part of the Pacific Ocean off Big Sur 
in California (see Figure 1). This process 
of statistically analyzing samples in a 
three- or higher-dimensional space and 
creating an accurate profile at unobserved 
locations is the fundamental driving force 
behind our methods, and we develop the 

field from its humble beginnings to the 
most modern advances and extensions. 
Indeed, we believe that the exploration 
of the connection between the statistical 
setting, first introduced in the 1950s, and 
the mathematical setting, introduced 
at the beginning of the twentieth 
century, is a valuable component 
of this book that will help further 
research goals in many communities.

One such community consists of 
researchers who perform computational 
experiments. Scientific research has 
traditionally been classified as either 
theoretical or experimental in nature, 
but more recently computer simulation (or 
computer experimentation) has emerged 
as a third pillar of science. Sometimes 
computer experimentation is the only 
way to obtain an understanding of a 
physical process, and sometimes it is just 
considerably cheaper, safer, ethically 
more responsible, or environmentally 
friendlier than a physical experiment.

Computer experimentation arises 
quite naturally in situations where one 

has a complex mathematical model (e.g., 
specified as a system of partial differential 
equations, or as the interaction of 
random quantities), and one can use 
a computer simulation to produce a 
response based on a given set of initial 
conditions and/or model parameters. 
Computer experimentation is typically 
used in weather and climate modeling, 
drug design, financial risk management, 
or the simulation of nuclear reactors.

To efficiently analyze these 
computational experiments, we employ 
a data fitting approach to produce a 
surrogate model for potentially costly 

computer simulations that may require 
special hardware. We then use the 
surrogate to cheaply but accurately predict 
the output of the computer simulation for 
previously not simulated choices of input 
parameters. In other words, the set of 
data to be fitted is generated by multiple 
runs of the computer simulation. The 
number of input parameters determines 
the dimensionality of this problem, 
and this dimension can be rather large. 
One example in the book creates a 
surrogate for a computer simulation of 
flow through an aquifer based on eight 
different input parameters (see Figure 
2). Other examples in the book cover 
machine-learning applications and the 
numerical solutions of several problems 
modeled by differential equations.

Recently, McCourt has left 
academia and is applying some of the 
techniques and ideas that appear in the 
book at SigOpt, a Silicon Valley startup 
that specializes in the optimization of 
models for machine learning, computer 
simulations, and physical experiments.

Interdisciplinary Mathematical Sciences – Vol. 19

Vol. 19

World Scientific
www.worldscientific.com

ISBN 978-981-4630-13-9

9335 hc 

Gregory Fasshauer
Michael McCourt

Fasshauer 
McCourt

Interdisciplinary Mathematical Sciences – Vol. 19 

Kernel-based Approximation 
Methods using MATLAB

Kernel-based Approximation 
Methods using MATLAB

Kernel-based A
pproxim

ation M
ethods using M

ATLA
B

In an attempt to introduce application scientists and 
graduate students to the exciting topic of positive definite 
kernels and radial basis functions, this book presents 
modern theoretical results on kernel-based approximation 
methods and demonstrates their implementation in a variety 
of fields of application. With the aim of providing researchers 
involved in function approximation, boundary value 
problems, spatial statistics and machine learning with the 
flexible and high-order tools developed using kernels, the 
authors explore their historical context and explain recent 
advances as strategies to address long-standing problems.

The examples are drawn from fields as diverse as surrogate 
modeling, machine learning and finance, and researchers 
from those and other fields will be able to follow the 
examples on their own machines using the included 
MATLAB code accessible through the library online.

In combining the theoretical foundation of positive definite 
kernels with accessible experimentation from which to build 
on, the authors are empowering readers to use these 
powerful tools on their problems of interest.

Figure 1

Figure 2
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COMPUTATIONAL SCIENCE

Solving Systems of Polynomial Equations  
and Sampling Discrete Data
By Sonja Petrovic, Assistant Professor of Applied Mathematics

M y research involves two types of 
computations that are seemingly 
unrelated, yet both are rooted in the 

algebraic and discrete mathematics frameworks. 
In my research, I view these computations 
through the statistics lens and use them to 
propose new methodologies to analyze large, 
sparse, categorical data.

The first computational problem is solving 
systems of polynomial equations. Polynomial 
systems are ubiquitous in the sciences, often 
arising as critical systems whose solutions give 
an optimum of some function of interest, for 
example, a maximum of a flow, or an optimal 
estimator of a statistical parameter. It is a 
common belief that solving equations seems 
like an “old” problem, but in fact the opposite 
is true: Mathematicians have only recently 
developed efficient algorithms—both symbolic 
and numerical—that can handle multivariate 
non-linear systems! The general algorithms are 
theoretically very powerful, yet they are too slow 
for some structured systems; thus, part of my 
research involves adapting the solvers for use 
in structured systems that arise in practice. In 
joint work with Illinois Tech alumna and current 

postdoctoral research associate Despina Stasi 
(AMAT and CS ’03), we propose a randomized 
solver that has excellent expected computation 
time for large sparse systems.

The second computational problem is that 
of sampling discrete data, for example, networks, 
graphs, or higher-order-relation structures 
between individuals in a network. The problem, 
in its broadest sense, has roots in discrete 
mathematics but also, somewhat surprisingly, 
in algebraic geometry; it has applications in 
statistical analysis of network data in general, and 
algebraic statistics and social science in particular. 
In joint work with former and current doctoral and 
postdoctoral students, we recently developed a 
data-oriented dynamic algorithm to analyze social 
networks with directed links and successfully 
applied it to several data sets such as affinity 
networks, food webs, and a network that appeared 
in a New York Times article in 2014 representing 
stock holding relationships between certain large 
corporations. This method can be used to test 
basic hypotheses about the network data, such as 
whether the links are independent and random or 
if there seems to be another mechanism governing 
these relationships.

Sonja Petrovic
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BIOLOGY

Computation to Power Biological Discovery
By Jean-Francois Pombert, Assistant Professor of Biology

M y lab focuses on comparative, computational, 
and structural genomics of various organisms, 
with an emphasis on the evolution of 

pathogenicity and host-pathogen interactions. 
Within genomes lay encoded the latent abilities of 
each organism, and the complete characterization of 
the genetic legacy of a parasite is an important step 
toward elucidating what it is truly capable of. This is 
especially important since many parasitic organisms 
are unamenable to culturing, such that observing their 
various biological processes is difficult if not impossible 
in traditional wet lab environments. The advent of the 
high-throughput second-, third-, and now fourth-
generation sequencing technologies in the last decade 
has enabled comparative genomics analyses at an 
unprecedented scale, and my lab uses its expertise 
in the field to better understand the differences 
between beneficial, neutral, and harmful organisms.

One of the main groups of organisms that we 
investigate are microsporidia. Microsporidia 
are food/waterborne obligate intracellular 
pathogens causing various afflictions 
in humans including diarrhea, 
keratoconjunctivitis, myositis, 
and encephalitis. These fungal 
pathogens can also infect most 
animal species and cause serious 
damage to the apiculture, 
sericulture, and aquaculture 
industries. However, we still 
don’t know much about the 
range of organisms that each 
microsporidian pathogen can 
infect, and a number of fatal 
cases of myositis in the United 
States have been caused by 
species once thought capable 
of infecting only fruit flies 
and mosquitos. A better 
understanding of the metabolic 
capabilities of these pathogens, 
derived from complete genome 
sequences, will help us better 
define the threat that they cause to 
human health and refine our strategies 
for fighting microsporidian infections.

One major difficulty with these 
pathogens is that they display extremely 
fast rates of sequence evolution, which renders 
functional inferences based on similar searches 
difficult. Of the 2,000 or so proteins encoded in the 
smallest microsporidian genomes, at best half can 
be assigned putative functions using traditional 

approaches. My lab is devising new computational 
approaches to help predict the biological functions 
of these unknown proteins. These approaches 
include inversed-reciprocity schemes based on 
mathematical hidden Markov models and predictive 
3D folding methods. Many biological processes 
rely on shapes rather than specific sequences, and 
investigation based on secondary motifs and tri-
dimensional structures may succeed where canonical 
primary sequence homology searches have failed. 
For example, my lab has successfully applied this 
approach to a case of horizontal, host-to-parasite 
gene transfer in microsporidia in which a septin from 
the host has been acquired by the parasite. Septins 
are involved in a number of biological processes 
including endocytosis, a normally benign pathway 
that the parasite hitchhiked to infect its host.

Chromosomal reorganization between the O. colligata 
and Encephalitozoon cuniculi genomes

COMPUTATIONAL SCIENCE
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CHEMISTRY

COMPUTATIONAL SCIENCE

C omputational (comp) chemistry 
has become a very important area 
in chemical sciences, as evidenced 

by recent Nobel prizes in chemistry in a 
short span of time:

●  Walter Kohn (1998): “for his development 
of the density-functional theory”

●  John Pople (1998): “for his develop-
ment of computational methods in 
quantum chemistry”

●  Martin Karplus, Michael Levitt, 
and Arieh Warshel (2013): “for the 
development of multiscale models for 
complex chemical systems”

In chemistry today, to quote the 
Royal Swedish Academy of Sciences, 
computers are as important as test tubes. 
Complex systems are modeled with 
lightning speed, distributing simulations 
across multiple computers.

Illinois Tech Computational Chemistry
By M. Ishaque Khan, Chair and Professor, Chemistry

Recognizing the increasing power 
and importance of computation in chemis-
try, the chemistry department has invested 
in two new assistant professors who have 
expertise in this area.

David Minh earned his Ph.D. 
in physical chemistry with J. Andrew 
McCammon at the University of California, 
San Diego, and did postdoctoral work at 
the National Institutes of Health, Argonne 
National Laboratory, and Duke University. 
Minh is solving problems in biological 
chemistry. (Biological chemistry and 
materials chemistry are the two research 
theme foci of the chemistry department.)

Minh develops new computational 
methods to quickly and accurately 
characterize protein-ligand interactions, 
especially binding affinities, and applies 
these methods to design specific chemical 
probes for biological processes. In some 
cases, these probes may become drug 
leads. Recently, Mihn derived implicit 
ligand theory, a new framework for 

estimating binding free energies of 
noncovalent association. Unlike previous 
theories, implicit ligand theory is based  
on multiple rigid configurations of  
the receptor.

Among other projects, Minh is 
working with the Institute for Food Safety 
and Health to predict possible biologi-
cal targets for anthocyanins, a class of 
antioxidants common in strawberries 
and blueberries that have been found to 
naturally counteract some symptoms  
of diabetes.

Andrey Rogachev received 
his Ph.D. in inorganic and physical 
(computational) chemistry from Moscow 
State University and did postdoctoral 
work at the State University of New 
York, the University of Hamburg, and 
Cornell University, the latter with 
Nobel Laureate Roald Hoffmann. He 
is a theoretical and computational 
chemist whose area of expertise is 
modern quantum chemistry, which 
includes chemistry at magnetic centers, 
theoretical point of view; luminescence 
and bioluminescence; the chemistry 
and physics of curved polyaromatic 
systems (buckybowls and fullerenes); 
and a multi-reference approach to 
spectroscopic, magnetic, and catalytic 
properties of organic, organometallic, 
and bio-(in)organic systems.

This summer, Rogachev and his 
collaborators published multiple articles 
about how they predicted computationally 
the existence of new molecules to be stable 
under normal conditions, by breaking the 
normal valence and forming compounds 
not normally formed. Previously, these 
molecules were thought to be “impossible”; 
the existence of such molecules, in fact, 
contradicts “traditional” inorganic 
chemistry—a significant breakthrough.

With Minh and Rogachev and their 
state-of-the-art computer clusters, 
Illinois Tech Chemistry is one of the top 
places in the Chicago area for research and 
education in this area.

David Minh's research: Accessible positions of a small organic molecule—a ligand—in a protein 
binding site when protein-ligand interactions are turned off. The binding affinity between the 
protein and ligand can be predicted from a series of simulations with progressively increasing 
interacting strength.



1 0

C
O

LL
E

G
E

 O
F 

SC
IE

N
C

E
COMPUTATIONAL SCIENCE

T he Department of Computer 
Science at IIT has a 
long and rich history in 

multidisciplinary computational 
science research. In fact, various 
CS faculty members have been 
advancing the state of the 
art in computational biology/
medicine, computational 
physics, computational tools, 
high-performance computing, 
computational intelligence, 
computational game theory, and 
computational social science. 
Furthermore, this research has 
been funded by a number of 
federal agencies, including the 
National Science Foundation, 
Department of Energy, Air Force 
Office of Scientific Research, Office 
of Naval Research, Army Research 
Office, Department of Homeland 
Security, Defense Threat Reduction 
Agency, and National Geospatial- 
Intelligence Agency.

Some examples of projects in 
the field of computational biology/
medicine include work being 

performed by Associate Professor 
Gady Agam and his collaborators 
on developing a new ranking 
methodology that may lead to the 
identification of genetic markers of 
autism. Bingqing Xie, a student of 
Agam, won the CS department Best 
Student Paper Award for her work 
on this project.

Mustafa Bilgic, assistant 
professor, is part of a team focused 
on understanding tissue growth. 
Specifically, this multidisciplinary 
team has been exploring tissue 
engineering techniques that may 
lead to appropriate tissue growth. 
Bilgic has been working on a 
framework for this problem that 
incorporates multiple biomedical 
studies using active learning. He 
won an NSF CAREER award for his 
work in active learning.

I have been leading a team 
that is researching new methods for 
modeling tumor growth in breast 
tissue that can lead to a better 
understanding of the differences 
between benign or malignant tumor 
formations. I also have been leading 
a team that is developing new 
techniques to represent and model 
communities during pandemics.

In the fields of computational 
tools and high-performance com-
puting, Professor Zhiling Lan has 
been co-leading a project that will 
more effectively deploy large-scale 
code that will minimize commu-
nication costs. This is particularly 
important for large computational 
problems including cosmology 
problems. Lan has also been part 
of a team that has developed a 
library for parallel applications that 
profiles power consumption.

Ioan Raicu, assistant 
professor, has been awarded an 
NSF CAREER grant in the area of 
extreme-scale data-intensive 

computing. In particular, he has  
been working on developing 
next-generation distributed  
storage systems, which he also  
has tested and evaluated on 
various scientific applications. 

In the field of computational 
game theory, Professor Sanjiv 
Kapoor uses game theory analysis to 
provide insights into the debate on 
net neutrality. Kapoor has examined 
different metrics that can lead to 
an understanding and evaluation of 
efficiency of network services that 
are differentiated.

In the field of computational 
social science/systems, Assistant 
Professor Aron Culotta and his col-
laborators have been examining the 
role of social media and its effects 
on society as it relates to public 
health. For example, his team has 
been exploring the effects of social 
media on attitude and behavior as 
they relate to acceptance and use 
of e-cigarettes. I have been leading 
projects in this field spanning 
researching new methodologies 
for modeling and analyzing social 
resiliency, a computational frame-
work for socio-cultural modeling, 
real-time methodologies for large-
scale social networks analyses, and 
others. I am the founding co-edi-
tor-in-chief of the IEEE Transactions 
on Computational Social Systems and 
was awarded the IEEE Technical 
Achievement Award for contribu-
tions and leadership in this field.

Please visit http://www.cs.iit.
edu for further details on these 
and other CS projects in the field of 
computational science.

Santos

Computational Science Research in the Department  
of Computer Science
By Eunice Santos, Ron Hochsprung Endowed Chair and Professor

COMPUTER SCIENCE
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COMPUTATIONAL SCIENCE

P hysicists have long used 
computers in research. The 
modern stored program 

computer architecture was 
conceived and implemented by 
mathematician and physicist John 
von Neumann in 1945, inspired 
by Alan Turing’s theoretical 
ideas. In physics, computers are 
used to test theoretical models 
against observations, to analyze 
experimental data, and to serve as 
virtual experiments in themselves.

Initially “computers” were 
human individuals. Later, com-
putations were done by carefully 
choreographed groups of humans 
operating mechanical calculators; 
later yet, by electronic computers 
that were based on vacuum tubes, 
then transistors, then CPUs; and 
nowadays by carefully choreo-
graphed clusters of CPUs and GPUs.

Another very different 
computational approach that was 
used by physicists employed analog 
computers, which (among other 
things) solved differential equations 
by devising electronic (or fluidic) 
circuits whose behavior was a math-
ematical analogue of the behavior of 
the physical system of interest.

Computation is an essential, 
pervasive, educational, and fun 
aspect of doing physics at Illinois 
Tech. We couldn’t function without 
it, and we plan to do much more.

Our undergraduate programs 
are unusual in requiring not just an 
introductory programming course 
in C/C++, which is offered by the 
computer science department, 
but also PHYS 240 Computational 
Science and PHYS 440 Computa-
tional Physics, which give practical, 
hands-on experience in numerical 
methods and programming. At 
professors’ discretion, computa-
tional methods also are integrated 
throughout courses. For example, 
students in PHYS 308/309 Classical 
Mechanics I and II do symbolic, 
numerical, and graphical computa-
tion using mathematics.

The interactions of the membrane-targeting 
motif of Protein kinase C (red) with a lipid bilayer 
(stick representation) as modeled with molecular 
dynamics simulations

Computational Science and Physics at Illinois Tech
By Grant Bunker, Chair and Professor, Physics

The computational resources 
used in the department are varied, 
ranging in scale from tiny Arduinos 
and Raspberry Pi for mechatronics; 
micro-controllers for experimental 
data acquisition; desktop computers 
for data analysis and 3D stereo 
molecular graphics; high-powered 
multi-GPU machines and parallel 
clusters with hundreds of processors 
for number crunching; and some of 
the largest supercomputers available 
for modeling huge biomolecular 
complexes and novel materials.

Some of our faculty members 
have research programs that are 
focused on computation, and others 
use computation to model and 
simulate experimental data. Assis-
tant Professor Jeff Wereszczynski 
calculates molecular dynamics of 
very large biomolecular systems at 
the atomic level to understand how 
they function, and to determine 
their statistical mechanical prop-
erties and energetics. One system 
of particular interest is chromatin, 
which in cells is the complex of 
DNA, RNA, and proteins that 
stabilizes the genome and dynam-
ically controls gene expression.

Assistant Professor Pavel 
Snopok’s research also is primarily 
computational: modeling the 
complicated nonlinear dynamics 
of muon beams in accelerators. 
This research is key to the design of 
“muon cooling” technology, which 
is an essential part of Illinois Tech’s 
muon and neutrino physics research 
program that involves a diverse 
international group of collaborators 
at Illinois Tech, Fermilab, Oxford 
University, and other institutions.

Zack Sullivan, associate 
professor, is a theoretical particle 
physicist who uses computers 
to interpret data from the Large 
Hadron Collider. Associate Professor 
Liam Coffey is a theoretical physicist 
who computes solutions to complex 
integral equations of superconduc-
tivity (with John Zasadzinski, Paul 
and Suzi Schutt Endowed Chair in 

Science and professor of physics) 
and other systems in condensed 
matter physics. A number of us—
Karoly Nemeth, adjunct professor 
of physics; Jeff Terry, professor of 
physics; Carlo Segre, Duchossois 
Leadership Professor of Physics; 
and I—routinely do elaborate 
computations at the molecular 
level to calculate X-ray spectra, 
to understand structure/function 
relationships of novel materials and 
biophysical systems, and to inter-
pret experimental data.

PHYSICS
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Biology and Chemistry 
Become Standalone 
Departments

Biology and chemistry offi-
cially became standalone 
departments again in fall 2015 
under the direction of Tom 
Irving, chair and professor, 
and Ishaque Khan, chair and 
professor, respectively.

Starting in 1995, biology 
and chemistry were joined 
with physics as part of a 
single Department of Biolog-
ical, Chemical, and Physical 
Sciences (BCPS) to promote 
financial efficiency and 
interdisciplinary research. 

“Some interdisciplinary 
research was stimulated, most 
notably in the area of synchro-
tron-based biophysics,” noted 
John Zasadzinski, Paul and 
Suzi Schutt Endowed Chair in 
Science, professor of physics, 
and former BCPS chair. But 
outsiders, including funding 
agencies, were sometimes 
confused by the “BCPS” 
moniker, he added. Further, 
enrollments started to grow 
in 2000, and smaller depart-
ments began to strengthen; 
management of the growing 
BCPS department became 
unwieldy. Physics became a 
standalone department again 
in 2011; now, biology and 
chemistry have followed.

“We are pleased to be entering 
this new era as an indepen-
dent Department of Biology 
at Illinois Tech,” said Irving. 
“As part of this new begin-
ning, we are rolling out new 
M.S. programs for working 
professionals and people 
seeking admission to medical 
and dental schools [see p. 13]. 
We have a new bioinformat-
ics undergraduate degree. 
We will be adding two new 
faculty members in the next 
year. It is an exciting time.”

“Chemistry being the ‘central 

Tony Leggett gives the  
Lederman  Lecture.

2015 Menger lecturer Andrea Bertozzi speaks.

Alan Cramb

Frances Bronet

Kanak Dikshit giving the annual  
Dale Webster Lecture.

NEWS AND EVENTS

science,’ the state of chem-
istry in a research university 
is a reflection of the state of 
the university,” said Khan. 
“We are pleased with the 
creation of the independent 
chemistry department, which 
is a milestone marking the 
opening of a new chapter in 
the long and rich history of 
chemistry at Illinois Tech. I 
am committed to working with 
all stakeholders to build the 
new department, which will 
be a model for scholarship, 
innovation, and education 
in chemical sciences.”

Frances Bronet, former 
acting provost, distinguished 
professor, and dean of the 
School of Architecture and 
Allied Arts at the University 
of Oregon, succeeds Cramb 
as provost and senior vice 
president of academic affairs. 
She also officially began 
her term on August 1.

2015 Lederman Lecture

The 2015 Lederman Lecture 
was given by Anthony J. 
Leggett, Nobel laureate in 
physics and the John D. and 
Catherine T. MacArthur Pro-
fessor and Center for Advanced 
Studies Professor of Physics 
at the University of Illinois at 
Urbana-Champaign. He spoke 
on “Does the Everyday World 
Really Obey Quantum Mechan-
ics?” to a crowd in Perlstein 
Hall Auditorium in April.

2015 Menger Lecture

Andrea Bertozzi of the 
University of California, 

Los Angeles, gave the 2015 
Karl Menger Lecture, “The 
Mathematics of Crime,” in 
March in The McCormick 
Tribune Campus Center 
Auditorium. She is professor 
of mathematics, Betsy Wood 
Knapp Chair for Innovation 
and Creativity, and director of 
applied mathematics at UC  
Los Angeles.

2014 Webster Lecture

Kanak L. Dikshit, a scientist 
with the CSIR (Council for 
Scientific and Industrial 
Research) Institute of Micro-
bial Technology and a fellow 
of the National Academy of 
Sciences, India, delivered the 
2014 Dale Webster Lecture. 
She spoke on “Truncated 
Hemoglobins: A New Group 
Within the Globin Family with 
Novel Structure and Function.” 
Webster is an Illinois Tech 
biology professor emeritus 
who founded the field of 
bacterial hemoglobins in 1986.

College Welcomes  
Alan Cramb as New 
Illinois Tech President  
and Frances Bronet 
as New Provost

Alan W. Cramb began his term 
as the ninth president of Illi-
nois Institute of Technology on 
August 1. Cramb had been pro-
vost and senior vice president 
for academic affairs at Illinois 
Tech since 2008. He succeeds 
John L. Anderson, who stepped 
down this summer and will 
remain at the university as 
a distinguished professor 
of chemical engineering.
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New and Updated Programs

STEM Education Minor 
The College of Science has developed 
a new pathway to a teaching license 
in Illinois: the STEM Education minor. 
Students who major in mathematics, 
science, or engineering can take up to 
seven courses/24 credit hours of STEM 
education classes to earn the minor.

Together, the B.S. and minor will 
meet all requirements for licensure 
by the State of Illinois to teach 
secondary mathematics (grades 6-12) 
and/or secondary science—biology, 
chemistry, or physics (grades 6–12).

Computational Decision  
Science and Operations Research 
This new program meets the growing 
demand for computationally sophisticated 
operations research professionals and 
academics. It covers relevant areas 
in statistics, optimization, business, 
and computer science and is unique 
in its emphasis on computer science 
sequence courses. The CDSOR is offered 
by the College of Science with faculty 
from applied mathematics, computer 
science, business, and engineering. For 
more information, see iit.edu/cdsor.

Two New Master of  
Science Degrees in Biology 
The M.S. in Biology with Specialization 
in Applied Life Sciences is a non-thesis 
degree for people working in the life 
sciences (pharmaceutical, biotechnology, 
medical technology) industry who want 
a graduate degree to advance in their 
careers or for people who have completed 
their undergraduate degree and want 
to do higher-level study. Students can 
do the degree part-time and online.

The Master of Science in Biology for the 
Health Professions prepares students for 
professional health schools, including 
medicine, dentistry, optometry, and 
pharmacy. Applicants may use Medical 
College Admissions Test (MCAT), Dental 
Admissions Test (DAT), or Graduate Record 
Examination (GRE) scores for admission. 
Students may earn the degree online, 
part-time or full-time. Students may 
obtain hands-on laboratory experience 
by choosing lab classes as electives.

Bioinformatics 
Illinois Tech undergraduate students 
who are interested in both biology and 
computer science may consider the 
new B.S. in bioinformatics. There are 
two tracks: Applied Bioinformatics has 

more required and elective courses in 
computer science (information retrieval, 
object-oriented design and programming, 
operating systems, etc.) and math. 
Computational Biology has more 
required and elective courses in biology 
(human anatomy, animal physiology, 
concepts of cancer biology, etc.).

Data Science Now Online 
Working professionals will now be able to 
earn the Master of Data Science online, 
either part-time or full-time. Illinois 
Tech made this change in response to 
requests it has received from prospective 
students and industry leaders since the 
program was launched in June 2013. 
To learn more, visit science.iit.edu/
programs/graduate/master-data-science.

1. Biology and other students 
assisted with medical care in 
Ecuador this summer for IIT 
MEDLIFE. 2. College faculty prepare 
to take part in a career panel for 
students. 3. Eric Wieben, Ph.D., 
who does medical genomics at the 
Mayo Clinic, was the scheduled 
speaker for the fall 2015 Dale 
Webster Lecture. 4. Students 
gather for the biology and physics 
poster session and welcome lunch 
in August.

CDSOR program directors Sanjiv Kapoor, 
professor of computer science, and Hemanshu 
Kaul, professor of applied mathematics

NEWS AND EVENTS

1 2

3 4
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AWARDS AND HONORS

Eunice Santos Invested 
with Ron Hochsprung 
Endowed Chair

Eunice E. Santos was invested 
with the Ron Hochsprung 
Endowed Chair on April 14, 2015. 
Santos, the first female chair 
of computer science at Illinois 
Tech, received a Ph.D. from the 
University of California, Berkeley. 
She was a professor at Lehigh 
University in the Department 
of Electrical Engineering and 
Computer Science and at 
Virginia Tech in the Department 
of Computer Science and the 
Genetics, Bioinformatics, and 
Computational Biology Program. 
She also was a professor at the 
University of Texas, El Paso, 
where she served as the founding 
director of the Institute of 
Defense and Security, director of 
the Center for Defense Systems 
Research, director of the National 
Center for Border Security and 
Immigration (a Department of 
Homeland Security Center of 
Excellence), and department 
chair of computer science. She 
also served as a senior research 
fellow at the U.S. Department of 
Defense’s Center for Technology 
and National Security Policy.

Dean Russell Betts Appointed 
Distinguished Professor

Illinois Institute of Technology 
has appointed Russell Betts as 
Distinguished Professor, the 
highest honor awarded to faculty, 
for preeminent achievement based 
on his scholarly work and the 
excellence of his teaching. Betts 
is dean of the College of Science 
and a professor of physics.

Betts earned his degrees at the 
University of Pennsylvania and 
at Oxford University. A professor 
of physics since 1993, he also was 
a senior physicist at Argonne 
National Laboratory. Prior to that, 
he served as assistant professor of 
physics at Yale University, where 
he worked in the A.W. Wright 
Nuclear Structure Laboratory. 
Betts’ research interests have 
been wide ranging in the fields 
of atomic, nuclear, and high-
energy physics. His work in the 
study of cluster structure in 
atomic nuclei is well known, and 
he is the discoverer of several 
important phenomena in this 
field. Most recently he has worked 
on the CMS experiment at CERN’s 
Large Hadron Collider. He is a 
frequent speaker at national and 
international conferences and has 
served on numerous scientific and 
advisory boards and committees.

He has co-authored more than 
400 refereed journal articles and 
book chapters, and has delivered 
more than 50 invited conference 
and symposium presentations 
at national and international 
meetings. He was elected as a 
fellow of the American Physical 
Society, the professional 
organization for North 
American physicists, in 1994.

Illinois Tech President Alan Cramb, Dean Betts, and Eunice Santos, Ron Hochsprung Endowed Chair  
and Professor

Dean Betts
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Two people won for 
Excellence in Research, 
Junior Faculty: Mustafa 
Bilgic, assistant professor 
of computer science, who 
received an NSF CAREER 
Award for his research 
“Active Learning Through 
Rich and Transparent 
Interactions”; and 
Adam Hock, assistant 
professor of chemistry, 
who has developed a 
catalyst to help transform 
propane to propene and 
received an ARPA-E 
grant to turn methane 
into usable liquid fuel.

Patty Cronin, the 
College of Science’s 
director of marketing, 
communications, and 
external affairs, received 
the award for Staff 
Excellence for her work 
in helping to brand the 
college and publicize 
its people, activities, 
and achievements.

Tanya Bekyarova, senior 
lecturer and associate 
chair for biology (BIOL 
Ph.D. ’08), won for 
Excellence in Teaching. 
Bekyarova is known for 
her challenging classes 
and helpfulness. She has 
been a teaching assistant 
and a research assistant 
at Illinois Tech, as well as 
a research assistant at the 
Biophysics Collaborative 
Access Team X-ray 
facility at the Advanced 
Photon Source at Argonne 
National Laboratory. 
She did postdoctoral 
research at BioCAT.

Zhiling Lan, associate 
professor of computer 
science and guest research 
faculty at Argonne National 
Laboratory, won for 
Excellence in Research, 
Senior Faculty. Lan works 
in high-performance 
computing, including fault 
tolerance, power aware-
ness, resource management 
and job scheduling, 
performance optimization, 
and system supports. She 
receives National Science 
Foundation funding for 
her work including for 
SPEaR (Scheduling for 
Performance, Energy, and 
Resilience efficiency). She 
and her students often win 
Best Paper awards, such as 
for “Exploring Void Search 
for Fault Detection on 
Extreme Scale Systems” 
at IEEE Cluster 2014.

AWARDS AND HONORS

As dean, he has helped 
to recruit nearly one-
third new faculty in the 
college, overseen growth 
in undergraduate and 
graduate enrollments, 
introduced new 
programs, and raised 
millions of dollars for 
scholarships, endowed 
chairs, and renovations.

Li Named ACM 
Distinguished Scientist 
and IEEE Fellow

The Association for 
Computing Machinery, the 
world’s largest educational 
and scientific computing 
society, named Illinois 
Tech Computer Science 
Professor Xiangyang Li a 
Distinguished Scientist for 
individual contributions 
and singular impacts on 
the field of computing.

In addition, Li was recently 
named a Fellow of the 
Institute of Electrical and 
Electronics Engineers 
(IEEE) for contributions 
to performance analysis 
and resource allocation 
in wireless networks. The 
IEEE Fellow is the highest 
grade of membership 
and is recognized by the 
technical community 
as a prestigious honor 
and an important 
career achievement.

Li has received more 
than $10 million in 
funding over the past 

10 years for his research 
from the U.S. National 
Science Foundation (NSF), 
China’s National Natural 
Science Foundation, 
and other sources. His 
research focuses on 
wireless networks, mobile 
computing, privacy and 
security in big data, 
cyber physical systems, 
social networking, and 
algorithms. Current 
NSF projects include 
“Coordinated Real-Time 
Traffic Management 
Based on Dynamic 
Information Propagation 
and Aggregation Under 
Connected Vehicle 
Systems”; “EARS: 
Modeling and Analysis of 
Radar/Communications 
Spectrum Sharing 
Opportunities”; and 
“EARS: Providing 
Predictable Service and 
Spectrum Access With 
Real-time Decision in 
Cognitive Multi-Hop 
Wireless Networks.”

Five from College 
Win Dean’s 
Excellence Awards

Russell Betts, dean of the 
college and distinguished 
professor of physics, 
announced five winners 
of the annual Dean’s 
Excellence Awards 
at a holiday party in 
December 2014.

Xiangyang Li

Tanya Bekyarova

Patty Cronin

Zhiling Lan

Adam HockMustafa Bilgic
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Students Win Awards at 
2015 Kryptos Competition 
and Mathematical 
Modeling Contest

Tianci Zhu (AMAT 3rd year) 
and Meng Wang (BIOL 3rd 
year) were awarded the level 
of “Amateur Codebreakers” 
at the Fifth Annual Kryptos 
Competition, held April 
16-20 at Central Washington 
University. The national 
code-breaking competition 
attracted 67 teams from uni-
versities all over the country.

Haocheng Bian (CSCI/AMAT 
5th year), Tianci Zhu (AMAT 
3rd year), and Xinyi Yu (EECE  
4th year) were awarded a cer-
tificate of honorable mention 
for the 2015 Mathematical 
Contest in Modeling (MCM).

MCM is a top international 
mathematical modeling 
contest. It is organized and 
supported by the leading 
U.S. mathematical societies, 
including the Consortium 
for Mathematics and Its 
Applications, Mathematical Bryce Littlejohn, Alyssa Bowes

engineering applications.

●  Alyssa Bowes (PHYS 
3rd year), working with 
Bryce Littlejohn, assistant 
professor of physics, and 
Christopher White, vice 
provost for academic affairs 
and professor of physics, 
used an optical reflectance 
device she helped construct 
from scratch to characterize 
and model a key subsystem 

Amy Rice (MBB ’14), doctoral candidate in physics at Illinois Tech, received the Pritzker Research Fellowship, 
which pays her tuition, a stipend, and research funds totaling more than $200,000 over four years.

Association of America, Society 
for Industrial and Applied 
Mathematics, and Institute 
for Operations Research and 
the Management Sciences.

Undergraduate 
Summer Research 
Stipend Winners

The College of Science 
chose 10 students to receive 
summer research funding 
this year, eight under the 
COS Undergraduate Summer 
Research Stipend program, 
and two under the National 
Science Foundation Research 
Experiences for Undergraduate 
program. The selected 
students earned $5,000 for 
10 weeks of research with 
Illinois Institute of Technology 
faculty this summer.

●  Rachael Affenit (CS 
2nd year) and Ali Cinar, 
professor of chemical 
engineering, worked 
on a multidisciplinary 
project to examine the 
potential uses of artificial 
intelligence in biomedical 

in the PROSPECT (Precision 
Oscillation and Spectum 
experiment) reactor 
antineutrino detector.

●  John Clark (CHEM 4th 
year) worked with David 
Minh, assistant professor 
of chemistry, to compare 
different clustering algo-
rithms to process molecular 
dynamics simulation data 
for use in Implicit Ligand 
Theory (ILT)-based binding 
affinity calculations.

●  David Ghiurco (CS 1st 
year), with the help of 
Xian-He Sun, Distinguished 
Professor of Computer 
Science, worked on data 
formatting for on-demand 
data analysis systems.

●  Irena Grauzinis  
(BCHM 2nd year),  
under the supervision  
of Jialing Xiang, professor 
of biology, performed 
genetic analysis using 
surgical isolating 
microtissues from colon 
cancer tissue microarray.

●  Yishan Huang (PTC 3rd 
year), with the guidance 
of Marie Hicks, assistant 
professor of history, and 
Mél Hogan, assistant 
professor of communi-
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cluster valued at more than 
$250,000 with the help of their 
sponsors. The team achieved 
the highest unmodified 
HPL (high-performance 
linpack) benchmark (the 
de-facto benchmark in 
high-performance computing) 
as part of HPCC using 216-
cores (Intel Xeon E5-2699 
v3) over six-nodes and a 
dual-rail 56Gb/sec Infiniband 
network interconnect.

Led by team captain Kevin 
Brandstaratter (B.S./M.S. CS 
4th year), the team included 
Jason DiBabbo (CS 4th year), 
Daniel Gordon (CS 4th year), 
Ben Walters (CS 2nd year), 
Alexander Ballmer (CS 1st year), 
and Lauren Ribordy, a high 
school senior at Glenbrook 
South High School in Glenview, 
Ill. Ioan Raicu, assistant 
professor of computer science 
and a guest research faculty 
at ANL, coached the team.

Other students and staff who 
helped in the preparation 
for the competition included 
William Scullin and Ben Allen 
(ANL); first-year computer 
science students Cosmin 
Lungu, Andrei Dumitru, and 
Adnan Haider; and computer 
science Ph.D. students 
Dongfang Zhao, Tonglin Li, 
Ke Wang, and Scott Krieder.

AWARDS AND HONORS

cation, researched the 
history of birth control 
in China and the United 
States, and then designed a 
speculative science fiction 
project to help the public 
understand the long-term 
implications of birth control 
policy in the two nations.

●  Geet Kumar (CS 3rd year), 
with the help of Shlomo 
Argamon, professor of 
computer science, worked 
with Orbitz to build a full 
application using machine 
learning and natural 
language processing.

●  Xintong Li (AMAT 2nd 
year), along with Sonja 
Petrovi●c, assistant professor 
of applied mathematics, 
explored different ways 
of solving systems of 
polynomial equations with 
special structure, compar-
ing the standard Groebner 
bases approach with more 
specialized algorithms.

●  Iva Veseli (BIOL 1st year) 
and Jean-François Pombert, 
assistant professor of 
biology, sequenced and 
annotated various bacte-
rial genomes for ongoing 
collaborations with the 
Food and Drug Adminis-
tration and other parties.

●  Tianci Zhu (AMAT 2nd 
year), along with Fred Hick-
ernell, chair and professor 
of applied mathematics, 
worked to develop financial 
applications that utilize 
the Guaranteed Automatic 
Integration Library.

Applied Mathematics 
Ph.D. Student Dane 
Wilburne Awarded 
NSF-EAPSI Fellowship

Applied mathematics Ph.D. 
student Dane Wilburne’s 
research proposal for com-
puting Markov bases for 
multinomial logit models was 

Dane Wilburne in Japan

College of Science faculty gather before graduation.

selected for funding under 
the 2015 National Science 
Foundation East Asia Pacific 
Summer Institutes (NSF-
EAPSI) fellowship program. 

in which they ran high-
performance applications/
benchmarks on a cluster 
computer built with sponsors 
including Argonne National 
Laboratory, Intel, NVIDIA, and 
Mellanox. The competition 
was held during the IEEE/
ACM Supercomputing/SC 
Conference in New Orleans 
in November 2014. Illinois 
Tech’s was one of 12 teams 
selected to take part; others 
were from China, Germany, 
Taiwan, Australia, Singapore, 
and the United States.

In the competition, under-
graduate and/or high school 
students assemble a small 
cluster on the SC14 exhibit 
floor and race to demon-
strate the greatest sustained 
performance across a series 
of applications. Teams of 
six students partner with 
vendors to design and build 
a cutting-edge cluster from 
commercially available com-
ponents that does not exceed a 
3120-watt power limit (26-amp 
at 120-volt), and work with 
application experts to tune and 
run the competition codes.

Illinois Tech’s team ran 
five high-performance 
applications/benchmarks 
(Linpack/HPCC, NAMD, 
ADCIRC, Matlab, and Enzo) over 
a 48-hour period. They built 
and configured the eight-node 

He spent summer 2015  as a 
research fellow at the Institute 
of Statistical Mathematics 
in Tokyo. He also took part 
in the 50th Anniversary of 
Groebner Bases Conference 
in Osaka organized by the 
Mathematical Society of Japan.

Wilburne worked with Profes-
sor Satoshi Kuriki and Professor 
Hisayuki Hara on the problem 
of computing a Markov basis 
for multinomial logistic 
regression models. This is an 
important open problem in 
the field of algebraic statistics, 
and a solution would provide 
another non-asymptotic tool 
for testing model/data fit for 
researchers and statisticians 
to use in applications.

Wilburne is a student of Sonja 
Petrovic, assistant professor 
of applied mathematics.

Illinois Tech Team 
Among Winners of 
48-Hour Student 
Cluster Competition

An Illinois Tech team won part 
of the SC14 Student Cluster 
Competition, a real-time, 
non-stop, 48-hour challenge 
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New Faculty

Dan Mueller 
has been 
appointed as 
a new lecturer 
of chemistry. 
He received 
his Ph.D. 
in organic 
chemistry 

from the University of Illinois at 
Chicago, where he developed a new 
organic method for the synthesis 
of ●α-amino aldehydes. Mueller also 
worked at Stepan Company in the 
area of analytical chemistry, where 
he improved gas chromatography 
methods for qualitative and 
quantitative analysis. Recently he 
has taught at Harry S Truman City 
College, Concordia University, and 
the University of Illinois at Chicago.

Courtney 
Sobers also 
has been 
appointed as 
a lecturer of 
chemistry. 
Sobers earned 
a Ph.D. in 
chemical 

biology from Northwestern 
University. She received her M.S. 
in bio-organic chemistry from 
the University of Chicago, and 
B.S. in chemistry with honors 
from Carnegie Mellon University. 
Most recently, she was an adjunct 
faculty member at DePaul 
University and Harold Washington 
College. She has experience in 
teaching everything from basic 
chemistry to organic chemistry 
lab to meteorology. Her interests 
include educational technology.

New College of Science 
Board of Advisors Member

Kevin Willer is a partner at 
Chicago Ventures, a seed-stage 
venture capital fund. Among his 
past positions, he headed up the 
Chicagoland Entrepreneurial 
Center (CEC), which manages 
1871, the co-working center 
serving hundreds of startups at 
Chicago’s Merchandise Mart; 

NEW FACULTY

and he co-founded the Google 
Chicago office, helping it grow 
to more than 400 people.

Before Google, Willer held 
business development positions 
at CMGI, an early Internet 
incubator, and USRobotics, the 
pioneer in modem technology.

Willer was named to Crain’s Chicago 
Business 2011 40 Under 40 list and 
Crain’s 2012 Tech 50 list. He served 
on the steering committee for 
Chicago Mayor Rahm Emanuel’s 
Plan for Economic Growth and Jobs, 
and is a member of the Mayor’s 
tech council, ChicagoNEXT.

He is a director of the Economic 
Club of Chicago and a trustee 
of his alma mater, Loyola 
Academy, as well as on the Board 
of Trustees of Loyola University 
Chicago and of Illinois Institute 
of Technology.  He also serves 
on the boards of NorthShore 
University HealthSystem, the 
BigShoulders Fund, World Sport 
Chicago, the Future Founders 
Foundation and the CEC.

Willer earned his M.B.A. from 
the University of Chicago Booth 
School of Business and sits on the 
Executive Advisory Board for the 
Polsky Center for Entrepreneurship. 
He earned a bachelor’s degree from 
Boston College and studied at the 
London School of Economics.

Alumni Awards

Professional Achievement Award

Name: Cheryl Hyman (CS ’96) 
Title: Chancellor, City Colleges  
of Chicago

Story: Hyman has helped to double 
the City Colleges of Chicago (CCC) 
graduation rate and kicked off a 
$524 million capital campaign to 
shore up the CCC’s aging schools. 
Before CCC, she rose through the 
ranks at ComEd/Exelon, ending as 
vice president of operations strategy 
and business intelligence. A product 
of Chicago’s Henry Horner Homes, 
a onetime high-school dropout, and 

a transfer student to Illinois Tech 
from Olive-Harvey, Hyman is the 
very definition of how education 
and drive can transform lives.

The quote: John Rowe, former chief 
executive officer, Exelon Corp.: 
“Cheryl is the perfect example of 
everything that is right and good 
about Illinois Tech and Chicago. 
Growing up was not easy for her, 
but her drive and determination 
gave her the ability to overcome the 
hand she was dealt. She is now in 
the position to drive positive change 
to hundreds of thousands of other 
students that enter the halls of the 
seven City College campuses.”

Outstanding Young Alumnus Award

Name: Jason Resch (CS ’06) 
Title: Software Architect, Cleversafe

Story: “He is the sort of full-fledged 
wunderkind you build a company 
around,” wrote Steve Hendershot 
of Resch in Crain’s Chicago Business, 
which named Resch to its 2015 
Tech 50 list of people in Chicago 
technology this year. With 139 
patents and 315 pending, Resch has 
been a huge source of innovation 
for Cleversafe, which stores 
multiple petabytes of data for such 
clients as Shutterfly. Cleversafe 
started in the university’s Tech 

Cheryl Hyman (CS ’96)
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Park incubator, and Resch went to 
work for the company part-time 
while still an undergraduate student 
at Illinois Tech.

The quote: Dennis Roberson, Illinois 
Tech Vice Provost for Research: “He 
is producing inventions at a rate 
that could allow him to create more 
patents than Thomas Edison.”

Professional Achievement Award

Name: Abdur Chowdhury (CS Ph.D. ’01)
Title: Co-founder of Alta Vista School

Story: Chowdhury led AOL’s search 
program as chief architect from 
2000-06. In 2006, he co-founded 
Summize, which had a powerful 
search engine for Twitter—so 
powerful that Twitter bought 
Summize in 2008, and Chowdhury 
became Twitter’s chief scientist. 
In 2010, he founded the Alta 
Vista School, an elementary 
school in San Francisco that 
focuses on STEAM (science, 
technology, engineering, arts, 
mathematics), to encourage his 
daughter’s interest in science and 
to provide art and math education 
in small classes. He also started 
another company, Pushd.

The quote: Russell Betts, 
Distinguished Professor of Physics 
and Dean of the College of Science: 
Chowdhury has helped “to change 
the world with his innovative 
search and retrieval technologies.”

[From left] Ilya Volvovski, 
principal software architect, 
Cleversafe; Tom Shirley, 
senior vice president of 
research and development, 
Cleversafe; Chris Gladwin, 
founder and vice chairman, 
Cleversafe and IIT trustee; 
Jason Resch (CS ’06); Jason’s 
brother Steve Resch; and 
their parents, Cynthia Resch 
and Joseph Resch III.

Chowdhury (CS Ph.D. ’01) [right] with his fatherMatijevic (MATH ’69) [center] received the Outstanding Leadership Medal 
from NASA in 1998.

ALUMNI AWARDS

Lifetime Achievement Award

Name: Jacob Matijevic (MATH ’69) 
Title: Former Engineering 
Operations Chief Engineer, Mars 
Science Lab (“Curiosity”) project, 
NASA Jet Propulsion Laboratory 
(JPL); for all the previous rovers: 
Sojourner, Spirit, and Opportunity

Story: Matijevic joined JPL in 1981 
as a control systems engineer. He 
began working in telerobotics, 
integrating mechanisms, machine 
vision systems, and sensing 
instruments into a tele-robotic 
system. In 1992, he began working 
on the rover Sojourner on the 
Pathfinder mission, helping to 
pioneer that rover’s six-wheel 
rocker-bogie mobility system and 
stereo machine vision system. He 
made critical contributions to the 

Spirit and Opportunity rovers. They 
were designed for a 90-day mission, 
but Spirit lasted for over six years, 
and Opportunity has lasted 11 years 
and counting. Matijevic also worked 
on Curiosity, which has five times 
the mass of Spirit or Opportunity 
and more than 10 times the 
scientific payload. It landed on Mars 
on August 6, 2012, and just days 
after, Matijevic passed away at age 
64. Matijevic Hill and Matijevic Rock 
on Mars are both named for him.

The quote: John Callas, project 
manager, NASA Mars Exploration 
Rover Project, JPL: “If there is any 
one person that represents the 
heart and soul of these exquisite, 
complex robotic systems, it’s 
Jake….His lifetime contributions 
have allowed our species to explore 
the surface of another world.”
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Robert A. Pritzker 
Research Center 
Renovation

The college has raised $6.8 
million—including $1.8 
million from the state of 
Illinois—toward the more 
than $26 million needed to 
renovate the Life Sciences 
Building, which will be 
renamed the Robert A. 
Pritzker Research Center. 
It is the major science 

building on campus and will 
be transformational for the 
science programs, offering 
modern, interactive spaces 
for students and teachers 
and more shared spaces 
to drive collaboration.

The center is named in 
honor of the late Robert A. 
Pritzker (IE ’46, Hon. Ph.D. 
’84). A generous commitment 
for a challenge grant from 
COL (IL) J. N. Pritzker, IL 
ARNG (retired) through 

the Tawani Foundation is 
allowing Illinois Tech to begin 
renovations to Life Sciences.

First-phase renovations 
that were started this summer 
include the creation of a new 
exterior plaza on the west side 
of the building, redevelopment 
of the west lobby, painting of 
the building’s exterior steel, 
and recaulking of exterior 
windows, renovation of first-
floor restrooms and coffee 
room, and renovation of the 
south lobby entrance. Much 
of this work could be seen 
underway by the beginning 
of fall semester 2015.

First-phase renovations 
that are scheduled to be 
completed in 2016 and 
2017 include renovation 
of the building’s lecture 
hall (LS111) and creation 
of flexible classroom 
spaces on the first floor.

We are now fundraising for 
the second phase of renovations 
on both the second and third 
floors and the building systems. 
This work will include extensive 
renovations of research labs, 

and it will support the 
involvement of even more 
students in research.

For information on making a 
gift to the Robert A. Pritzker 
Research Center, contact 
Bridget Vaughn, senior major 
gift officer, at bvaughn@iit.
edu or 312.567.5118.

Alumnus Bob Frey 
Names Pritzker Center’s 
Chemistry Suite

Robert E. Frey (CHEM ’65) 
has made a significant 
pledge to renovate and 
name the chemistry suite 
in the Pritzker Center, a 
vital facility for Illinois 
Tech College of Science. 
“The university holds a 
dear spot in my heart, and 
the chemistry department 
took care of me,” Frey said. 
“I was happy to contribute 
to my alma mater and 
current students. I envision 
the space to be a practical 
yet beautiful space for 
students to collaborate.”
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Martha W. Evens Endowed Lecture Fund Update

Evens’ former students and 
friends have contributed 
more than $32,000 toward the 
$100,000 needed to endow a 
fund in the name of Martha 
Evens, professor emerita of com-
puter science.  Evens joined the 
Department of Computer Science 
in 1975 and served as adviser to 
more than 100 Ph.D. students. 
Over the years, Evens has been 
a champion of computer science 

and computer science students. 
In 1980, she chaired the Chicago 
Chapter of Computer Machinery 
and in 1984 she was president 
of the Association for Compu-
tational Linguistics. Evens still 
enjoys refereeing papers for 
several journals. The Martha 
W. Evens Endowed Lecture will 
bring leading researchers and 
industry experts in computer 
science to campus.

Physics Faculty Jump-Start Fund for New  
Leon M. Lederman Endowed Lecture in Physics

Six members of the Illinois 
Tech physics faculty have 
pledged $30,000 toward the 
$100,000 needed to endow 
the Leon M. Lederman 
Endowed Lecture in Physics. 
Lederman joined the physics 
faculty at Illinois Tech in 
1992 and held the position 
of Pritzker Professor of 
Science until his retirement. 
Lederman is a particle 

physicist who won the Nobel 
Prize in Physics in 1988 with 
Melvin Schwartz and Jack 
Steinberger. Endowing the 
lecture in his name ensures 
that physics at Illinois Tech 
can continue to attract big 
names in the physics world 
to our campus, giving our 
community the opportunity 
to experience the very best 
thinking in the world.

Dana Dominiak and Evens 

Evens with Sam Biardo

Evens with Frank Naeymi-Rad

Lederman with Christopher White, vice provost and professor of physics

FUELING INNOVATION: THE CAMPAIGN FOR IIT

To make a gift to the Martha Evens or Leon Lederman 
endowed lecture fund, please contact Bridget Vaughn, 
senior major gift officer, at bvaughn@iit.edu or 
312.567.5118.
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Susan Solomon – Hall of Fame

Susan Solomon (CHEM ’77) was inducted into the Illinois 
Tech Hall of Fame on September 18. She is the Ellen Swallow 
Richards Professor of Atmospheric Chemistry and Climate 
Science at Massachusetts Institute of Technology. She was 
co-chair, Working Group 1 of the Intergovernmental Panel on 
Climate Change from 2002-08. She was a research chemist 
and then a senior scientist at the National Oceanic and 
Atmospheric Administration in Boulder, Colo., from 1988– 
2011. From 1995-96, she also was acting director, Atmospheric 
Chemistry Division, National Center for Atmospheric 
Research, Boulder. She also is professor adjoint at the 
University of Colorado at Boulder. Solomon is internationally 
recognized as a leader in atmospheric science, particularly 
for her insights in explaining the cause of the Antarctic 
ozone hole. Her focus now is on issues that relate to both 
atmospheric chemistry and climate change.

1. Martha Griffin (MATH ’63, 
Math for Teachers ’70) 2. Jean 
Wang (MICROBIOL M.S. ’67) 3. 
Kenneth Petrulis (PHYS ’67), Dale 
Petrulis, and Eunice Santos, Ron 
Hochsprung Endowed Chair 4. 
James Lemke (PHYS ’59) 5. Richard 
Molay (Logic and Philosophy of 
Science ’58) and Janet Molay

New Illinois Tech Hall of Fame inductees included Martin Cooper (EE '50, 
M.S. '57); Susan Solomon (CHEM '77); Phyllis Lambert (M.S. ARCH '63); 
David Boder, represented by a family member; and Abraham Marovitz 
(LAW '25), also represented by family.
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ALUMNI NEWS

Ed Reingold 70th Birthday

The college celebrated the 70th birthday of Ed Reingold with a daylong 
workshop, “Algorithm and Applications,” in October, organized by Sanjiv 
Kapoor, professor of computer science. Reingold (MATH ’67) is an alumnus, 
professor, and former chair of the Department of Computer Science. His 
contributions to the field extend from complexity issues in algorithm design 
to graph drawing and more recently to “calendrical calculations.”

College Alumni Visits



23

C
O

LL
E

G
E

 O
F 

SC
IE

N
C

E

Illinois Tech Computer Science Pioneer Robert B.K. Dewar

ROBERT B.K. DEWAR, A PIONEER IN 
COMPUTER SCIENCE AT ILLINOIS TECH, 
PASSED AWAY ON JUNE 30.

“Every generation finds a specific pro-
fessor who inspires, challenges, teaches 
and gives one confidence to pursue their 
dreams,” said Joel Krauss (MATH ’71). “Dr. 
Dewar was this person before the days of 
computer science as a department. When 
my generation looks back on Illinois Tech 
on its best day, those of us who pursued 
complex problems or the domain of (then) 
mainframe computers think of Dr. Dewar. 
He gave us the competence to write com-
pilers, solve problems using recursive tools 
like LISP and do other things that at the 
time were at the leading edge. Bob Dewar 
changed lives, opening up new confidence 
we could tackle any problem of that era. 
We learned, we were challenged, and came 
away ready for the world before us.” (To 
read more alumni memories of Dewar, 
please go online to tinyurl.com/qbnwp66)

In addition to being a beloved professor, 
“Robert…is most famous in the CS world 
for two things,” noted Martha Evens, 

professor of emerita computer science. 
“He invented indirect addressing in 
compiling/language translation—now used 
everywhere—and he and his student Ed 
Schonberg compiled ADA. The Department 
of Defense had designed a huge new lan-
guage and decreed that everybody writing 
DOD software use it—but first, of course, 
they needed a compiler for it. When none 
of their experts could produce one, they set 
up a country-wide competition.” Dewar’s 
compiler was the winner.

A native of Oxford, UK, Dewar earned 
his B.S. and Ph.D. in chemistry from the 
University of Chicago before joining Illinois 
Tech as an assistant professor of informa-
tion science in 1968. When Illinois Tech 
started its computer science department in 
1971, Dewar became an associate professor 
of computer science.

He largely developed Illinois Tech’s first 
computer science degree programs and 
taught computer science to other Illinois 
Tech students in business, psychology, 
engineering, and the sciences. With Ken 
Belcher (CHE ’70) he created SPITBOL, a 

fast and robust SNOBOL4 compiler, and he 
also made other advances in the field.

Dewar left Illinois Tech in 1975 for New 
York University, where he wrote the Ada 
compiler and designed and developed 
the software architecture for several 
microcomputers. He was first a research 
associate professor of computer science 
at NYU, and then professor of computer 
science from 1976–2005. He also was a 
former associate director of NYU’s Courant 
Institute of Mathematical Sciences.

Dewar most recently was president of 
AdaCore, an international software 
company that he co-founded that focused 
on programming language design and 
implementation.

In 2011, the College of Science honored 
Dewar and others at an event celebrating 
the 40th anniversary of the computer 
science department. “From the exchanges 
and interactions at this event, it was abun-
dantly clear what an important influence 
Dewar was in the early days of the field at 
Illinois Tech,” said Dean Russell Betts.

IN MEMORIAM
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Society of Physics students visit the company Advanced Cooling Therapy in Tech Park.

Save the Dates

Kilpatrick Lecture – April 2016
Menger Lecture – March 29, 2016
Illinois Tech Alumni Awards and IPRO Day – April 22, 2016
Commencement – May 14, 2016

Give to the college: science.iit.edu/about/giving
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