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The Supercomputing Insti-
tute’s Undergraduate Intern-
ship Program, now in its

17th year, gives undergraduates the
opportunity to experience working
in a research environment. The in-
terns get to participate in a chal-
lenging and enriching educational
experience that helps them decide
whether they want to pursue gradu-
ate or professional education and re-
search. The program encompasses
digital simulation and advanced
computation and all aspects of high-
performance computing and scien-
tific modeling and simulation, as
well as graphics, visualization, infor-
matics, and high-performance net-
work communications. Interns work
with Principal Investigators at the
Supercomputing Institute and their
research groups on their projects.
They give a presentation about their
research to the intern group as well
as the faculty and other researchers
and also prepare a written report.

The Summer 2007 program in-
cluded 30 interns who worked on

projects in a wide variety of fields.
They were selected from 120 appli-
cants at colleges and universities in
the United States and Puerto Rico.
Eight of the interns worked on proj-
ects sponsored by the Supercomput-
ing Institute’s Research Experiences
for Undergraduates (REU) grant
from the National Science Founda-
tion (NSF) and 10 were sponsored
by internal Institute funds. Two in-
terns worked on a project funded by
the Institute for the Theory of Ad-
vanced Materials in Information
Technology, which is sponsored by
NSF and the Institute for Compu-
tational Engineering and Sciences at
the University of Texas in Austin,
Texas (www.ices.utexas.edu/ccm/ita-
mit/). Ten interns were hosted by
the Institute’s Virtual Laboratory for
Earth and Planetary Materials
(VLab) (www.vlab.msi.umn.edu),
which is funded by NSF.

Nathan J. Bolyard, a computer
engineering major with a computer
science minor at the University of
Minnesota, worked with Professor

Jeff Hammer of the Department of
Aerospace Engineering and Me-
chanics. Mr. Bolyard’s project was
“Design and Optimization of Solar
Cars Using CFD,” in which he
worked on developing a shell for a
solar car using computational meth-
ods and studied the underlying
principles.

Anthony R. Braun attends the
University of Minnesota with a
major in biomedical engineering.
He worked with Professor Jonathan
N. Sachs of the Department of Bio-
medical Engineering on a project on
“Investigating Electrostatic Interac-
tions Between Protein, Ions, and
Membranes via Molecular Dynamic
Simulations.” Mr. Braun used mo-
lecular dynamics methods to study,
first, a protein/mycelle complex of
α-Synuclein and SDS and, second,
a POPC bilayer and NaCl.

University of Minnesota comput-
er science major Matthew J. Broten
worked with Professor David A.
Yuen, Department of Geology and
Geophysics and Supercomputing
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Institute Fellow. His project, on
which he worked jointly with VLab
intern Shuo Wang (see below), was
called “Development of a Ray Cast-
ing Application for the Cell Broad-
band Engine Architecture.” The
project involved developing new
functionality for an existing open-
source ray casting application for
the multicore Cell processor fea-
tured in Sony’s PlayStation 3.

Erik S. Davis attends St. Olaf
College in Northfield, Minnesota,
where he is majoring in economics
and chemistry. He worked with Pro-
fessor Christopher J. Cramer, De-
partment of Chemistry and Super-
computing Institute Fellow, on a
project entitled “Understanding the
Mechanism of Nucleophilic Addi-
tion to Cyclic Oxocarbenium Ions.”
Mr. Davis used the program GAUSS-
IAN to write input programs for dif-
ferent types of calculations to simu-
late experimental results.

Professor Cramer, jointly with
Professor Steven R. Kass, Depart-
ment of Chemistry and Supercom-
puting Institute Associate Fellow,
also supervised the project of Maari
H. Hanson, a chemistry major at
Gustavus Adolphus College in St.
Peter, Minnesota. Her project was
called “Are Carboxyl Groups the

Most Acidic Sites in Amino Acids?
From Gas Phase to Solution, Con-
sidering the Thermodynamic Prop-
erties of Variable Deprotonation
Sites.” She worked with calculations
on the amino acids cysteine and try-
tophan.

Julianne H. Eggum, who is a bi-
ology major at Lawrence University
in Appleton, Wisconsin, worked
under the supervision of Professor
Ramaiah Muthyala, College of
Pharmacy, Professor Walter C. Low,
Department of Neurosurgery, and
Assistant Professor Marnie L. Peter-
son, College of Pharmacy. The title
of her project was “Docking Small
Molecules on GSK3 and Neural
Stem Cells: Research for Neurode-
generative Diseases Using Schrö-
dinger Software.” Ms. Eggum used
Schrödinger software to dock small
molecules into protein receptors for
two research areas, the neurodegen-
erative disease spinocerebellar ataxia
type 1 and neural stem cell recep-
tors.

Civil engineering major Carl A.
Ekstrand, who attends the Illinois
Institute of Technology in Chicago,
Illinois, worked with the group of
Professor Efi Foufoula-Georgiou,
Department of Civil Engineering,
St. Anthony Falls Laboratory, and

Supercomputing Institute Fellow.
His project was entitled “Influence
of Interpolation Methods on the
Accuracy of Detecting Topographic
Change.” He worked on this project
jointly with a researcher and several
interns from the National Center
for Earth-surface Dynamics. For the
project, he tried to determine the
best interpolation method used by a
software package to create a three-
dimensional map of a river bottom.  

Dan S. Karls attends the Univer-
sity of Minnesota with a major in
aerospace engineering and mechan-
ics and a minor in astrophysics. He
worked with Professor Ryan S. El-
liott, Department of Aerospace En-
gineering and Mechanics, on a proj-
ect called “Martensitic Transforma-
tions in Active Materials—A Stabili-
ty Study via Molecular Dynamics
Simulations.” This project con-
tributed to long-term research into
the nature of the most notable
properties of shape memory alloys.
Mr. Karls used molecular dynamics
to demonstrate phase transforma-
tions under the action of thermal
stimulation, and he observed the
entropic stabilization of austenite.

Daniel J. Kennedy is a student at
the University of Minnesota, major-
ing in physics and philosophy and
minoring in mathematics. He
worked with Professor David D.
Thomas, Department of Biochem-
istry, Molecular Biology, and Bio-
physics and Supercomputing Insti-
tute Fellow, on a project called
“Molecular Dynamics Simulation of
Muscle Contraction.” This project
dealt with models of protein crystal
structures. 

Matthew M. Low, who attends
Cornell University in Ithaca, New
York with a major in applied and
engineering physics and minor in

Samuel Handler, Richard Perkins, and Daniil Kigelman
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computer science, worked with Pro-
fessor David J. Lilja, Department of
Electrical and Computer Engineer-
ing and Supercomputing Institute
Fellow. His project was entitled “In-
tegrated Infrastructure for Secure
and Efficient Long-Term Data
Management.” Mr. Low’s goal was
to investigate, implement, and test a
scheme for a distributed file net-
work that was intended for long-
term storage and security.

Kristen L. Seim also attends
Cornell University, where she is an
ecology and evolutionary biology
major. She worked with Assistant
Professor Shana J. Sturla on a proj-
ect entitled “Evaluation of Selective
Adduct-Binding Nucleoside
Probes.” For this project, Ms. Seim
used theoretical methods to model
the stability of the O6-BnG:dNap
base pair that had been previously
evaluated in thermal denaturation
experiements.

Malgorzata M. Siorek, who is
majoring in physics with a biologi-
cal emphasis at the University of
Minnesota, was in the group of As-
sociate Professor William B. Glea-
son, Department of Laboratory
Medicine and Pathology, and Super-
computing Institute Fellow. In her

project, “Crystallographic and
Docking Studies of Lysozyme With
Azo Dyes,” she used computational
methods to determine how lyso-
zyme interacts with the azo dyes
Congo Red, Evan’s Blue, and Or-
ange II.

University of Minnesota biomed-
ical engineering major Meredith
Thompson worked with Associate
Professor Victor H. Barocas, De-
partment of Biomedical Engineer-
ing and Supercomputing Institute
Associate Fellow. Her project was
“Multi-Scale Modeling of Particle
Dynamics,” in which she worked on
a model that will describe popula-
tion-level behaviors for large popu-
lations. She worked on an existing
one-dimensional model to expand it
to two dimensions.

Physics major Robert G. Van
Wesep, who attends the University
of Michigan in Ann Arbor, Michi-
gan, worked on a project entitled
“Investigation of a Platinum, Water
Interface Using a Self-Consistent
Tight-Binding Method. He was part
of the research group of Professor J.
Woods Halley, Department of
Physics and Supercomputing Insti-
tute Fellow. Mr. Van Wesep used
the self-consistent tight-binding

molecular dynamics code that has
been developed by the Halley group
to study interaction between the
Pt(111) surface and molecular
water.

Jessica L. Wageman attends
Drake University with majors in
biochemistry and cell and molecular
biology and a minor in neuro-
science. She worked with Assistant
Professor Kyle J. Walters, Depart-
ment of Biochemistry, Molecular
Biology, and Biophysics and Super-
computing Institute Associate Fel-
low. For her project, “NMR Analy-
sis of a New Proteasome Compo-
nent,” Ms. Wageman used the nu-
clear magnetic resonance (NMR)
analysis software at the Basic Sci-
ences Computing Laboratory and
used MATLAB to determine binding
constants.

Jonah P. White, a University of
Minnesota aerospace engineering
and mechanics major and astro-
physics minor, worked with the
group of Professor Thomas W.
Jones, Department of Astronomy
and Supercomputing Institute Fel-
low, on a project called “Numerical-
ly Synthesizing Astrophysical Obser-
vations.” This project involved
studying and creating computer vi-
sualizations of high-speed plasma
jets expelled from black holes in ac-
tive galaxies.

Jonathan H. Young, who is a
mathematics major and physics
minor at the University of Florida
in Gainesville, Florida, worked with
the group of Regents Professor
Donald G. Truhlar, Department of
Chemistry and Supercomputing In-
stitute Fellow. Mr. Young’s project
was “Molecular Mechanics for
Chemical Reactions: A Study of
Multiconfiguration Molecular Me-
chanics for SN2 Reactions.” He
evaluated the applicability of multi-

Javier Roman Sanchez, Anna Sallstrom, Linzey Bachmeier, Lorna Grauvilardell, and
Nathan Bolyard
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configuration molecular mechanics
to SN2 reactions.

Assistant Professor Elizabeth A.
Amin and Professor Rodney L.
Johnson, both of the Department of
Medicinal Chemistry, supervised the
work of Brendan J. Young-Dixon, a
chemical engineering major with
biotechnology specialization at
Northwestern University, Evanston,
Illinois. Mr. Young-Dixon’s project
was “Computational and Experi-
mental Approaches to Mapping and
Allosteric Modulation Site on D2L
Dopamine Receptors.” The goal of
the project was to use computer
models to attempt to find novel
compounds that have a high affinity
for the allosteric regulatory site on
the D2L dopamine receptor.

Since 2004, the internship pro-
gram at the Supercomputing Insti-
tute has included interns working
with the Institute for the Theory of
Advanced Materials in Information
Technology (ITAMIT). This year’s

ITAMIT interns were Nathaniel J.
Born, a mathematics and computer
science major at the University of
Minnesota, and Long N. Bui, who
attends Mercer University in
Macon, Georgia, with majors in
chemistry and computational sci-
ence and a math minor. They were
advised by Professor Yousef Saad,
Department of Computer Science
and Engineering and Supercomput-
ing Institute Fellow. The title of
their joint project was, “Real Space
Density Functional Theory in MAT-
LAB.” Mr. Born and Mr. Bui worked
with a large program called PAR-
SEC, developed by the Saad group,
and more specifically with RSDFT,
a simplified version of PARSEC.
Their goal was to expand and gen-
eralize the RSDFT code.

Professor Saad also hosted an in-
tern who worked on a project relat-
ed to the VLab. Samuel J. Handler,
who attends Macalester College in
St. Paul, Minnesota, worked on a

project called “Implementation of a
Large-Scale Eigenvalue Solver.” Mr.
Handler used the Lanczos algorithm
to implement an eigenvalue solver
for large, sparse matrices.

Since 2005, the Institute’s intern
program has included interns who
work on projects related to research
being done at MSI’s VLab. The
VLab is dedicated to research con-
cerned with the development and
promotion of the theory of plane-
tary materials.

Professor Renata M. Wentzcov-
itch, Department of Chemical Engi-
neering and Materials Science, Su-
percomputing Institute Fellow, and
Director of the VLab, hosted five
interns. Daniil Kigelman, a Univer-
sity of Minnesota computer science
major, worked on a project entitled
“Managing Chaos in a Large Pro-
ject.” In this project, he worked on
the code for the VLab’s Web portal,
including cleaning up old code and
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creating two new portlets for navi-
gating the portal. Richard J.
Perkins, who attends Louisiana
State University, Baton Rouge,
Louisiana as a computer science
major with a mathematics minor,
created “A Visualization System for
Mineral Elasticity.” For this project,
Mr. Perkins worked with ELASVIS,
an interactive elasticity visualization
program, to make it more user-
friendly and interactive. This project
was also supervised by one of the
VLab co-Principal Investigators,
Professor Bijaya B. Karki of
Louisiana State University. Javier I.
Roman Sanchez’s project was
“Making VLab Secure.” Mr. Roman
Sanchez attends the University of
Puerto Rico at Rio Peirdras, is a
computer science major, and has a
minor in applied mathematics in
natural science. He investigated op-
tions for improving security on the
VLab Web site. Carleton College
(Northfield, Minnesota) computer
science Anna E. Sallstrom worked
on a project called, “Workflow Vi-
sualization.” This project focused on
the development of a workflow vi-
sualization applet for inclusion in

the VLab’s Web portal. A fifth in-
tern had a project entitled “Manag-
ing VLab Resources With J2EE.”
This project involved creating ad-
ministrative portlets under the exist-
ing Gridsphere portal framework to
manage VLab’s compute resources.

Two VLab interns worked in the
group of Professor David A. Yuen,
Department of Geology and Geo-
physics and Supercomputing Insti-
tute Fellow. Martin D. Lyness, a
computer science major/business
management minor at the Universi-
ty of Minnesota, worked on “Re-
mote Visualization: Explorations of
Ajax and Web Services.” For this
project, Mr. Lyness investigated
ways to improve the VLab’s Web in-
terface. Shuo Wang, who also at-
tends the University of Minnesota
as an English major with a comput-
er science minor, worked jointly
with Mr. Broten, as discussed above,
on “Development of a Ray Casting
Application for the Cell Broadband
Engine Architecture.”

Professor J. Ilja Siepmann, De-
partment of Chemistry and Super-
computing Institute Fellow, hosted
two VLab interns. Linzey A. Bach-

meier, a student at the University of
Minnesota, worked on a project en-
titled “Melting Point of Aluminum
at Geological Pressures.” This proj-
ect involved running and analyzing
the results of simulations to deter-
mine the behavior of aluminum at
geological pressures. University of
Minnesota chemical engineering
major/mathematics minor Lorna C.
Grauvilardell’s project was entitled
“Hydrated Silica Systems at 250
MPa.” For this project, Ms. Grauvi-
lardell ran simulations to gain in-
sight into the structure of the hy-
drated silica system at extreme tem-
peratures, and also coded a force
field.

The Supercomputing Institute
will again host the Undergraduate
Internship Program in 2008; the
dates are June 2 through August 8.
The program announcement and
application instructions will be
posted to our Web site in Fall 2007.
Please check the Web site for more
information:

www.msi.umn.edu
/general/Programs/uip
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