
The Supercomputing Insti-
tute’s Undergraduate In-
ternship Program, now in

its 15th year, gives undergraduates
the opportunity to experience work-
ing in a research environment. The
interns 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.

The Summer 2005 program in-
cluded 27 interns, who worked on
projects in a wide variety of fields.
The interns were selected from 125
applicants at colleges and universi-
ties in the United States and Puerto
Rico. Eighteen of the interns
worked on projects sponsored by

the Supercomputing Institute, three
worked on a project for the NSF In-
stitute for the Theory of Advanced
Materials in Information Technolo-
gy, and six were part of the Insti-
tute’s new NSF Virtual Laboratory
initiative. 

In addition to research, interns
participated in Institute-sponsored
tutorials that dealt with various as-
pects of scientific computing. At the
end of the program, the interns gave
presentations about their work to
the rest of the group and to faculty
researchers at the Institute. During
the summer, the interns could also
participate in social activities with
undergraduate interns in programs
run by other departments.

Joshua W. Allen, who is major-
ing in chemical engineering and
chemistry at the University of Min-

nesota, worked with Professor
Christopher J. Cramer, Department
of Chemistry and Supercomputing
Institute Fellow. Mr. Allen’s project
was entitled “Computational Char-
acterization of a Neutral Extended
Viologen and of Chichibabin’s Hy-
drocarbon.” The neutral extended
viologens and Chichibabin’s hydro-
carbon belong to a class of mole-
cules that have significant diradical
contributions to their ground-state
structures. This project applied den-
sity functional theory to elicidate
the electronic structure of these
molecules.

University of Minnesota civil en-
gineering major Karli J. Anderson
was a member of the research group
of Professor Dong Wang, Depart-
ment of Soil, Water, and Climate
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and Supercomputing Institute Asso-
ciate Fellow. For her project,
“Chemical Transport Using Hydrus-
1D,” Ms. Anderson simulated both
emission and transport of soil fumi-
gants in a one-dimensional soil pro-
file, and compared the simulations
with previous experimental results
to determine the most appropriate
type of surface covering to use when
applying the fumigants.

Philip W. Bransford, a biomed-
ical engineering major at the Uni-
versity of Minnesota, worked with
Associate Professor Victor H. Baro-
cas, Department of Biomedical En-
gineering and Supercomputing In-
stitute Associate Fellow. For his
project, “A Three-Dimensional Fi-
nite Element Model of Transsceral
Drug Delivery,” Mr. Bransford de-
veloped a computer simulation to
predict the drug distribution within
the eye after a delivery system was
implanted between the sclera and
conjunctiva.

Adam R. Burr, who attends the
University of Minnesota as a bio-
medical engineering major with a
minor in chemistry, worked with
Professor David D. Thomas, De-

partment of Biochemistry, Molecu-
lar Biology, and Biophysics and
Supercomputing Institute Fellow.
Mr. Burr’s project, “Molecular Dy-
namic Simulations of Myosin and
Phospholamban,” studied the mo-
lecular dynamics of spin-labeled
myosin and phospholamban to help
experimenters gain insight into the
orientation of spin labels.

University of Minnesota applied
mathematics and computer science
major Stephen A. DeSalvo worked
with Professor Fadil Santosa, De-
partment of Mathematics. For his
project, “Optical Simulations,” Mr.
DeSalvo created a ray tracing pro-
gram that simulated the path of
light through a lens. He used B-
Spline techniques to approximate
the surface tension of the lens.

Benjamin J. Dodson, a comput-
er science and math major from the
University of Pennsylvania, worked
with Professor David J. Lilja, De-
partment of Electrical and Com-
puter Engineering and Supercom-
puting Institute Fellow. His project
was entitled “Simulating Perfor-
mance of Fault Tolerant Processors,”
which investigated ways to correct

errors that occur as computer com-
ponents get smaller and smaller.

University of Minnesota comput-
er science and math major Blayne
A. Field worked on “Visualizing
Multiple Three-Dimensional Vector
and Scalar Field” with the research
group of Professor Thomas W.
Jones, Department of Astronomy
and Supercomputing Institute Fel-
low. This project explored how vol-
ume rendering and streamlines can
be used to simultaneously visualize
multiple quantities. This is useful
for comparing velocity and magnet-
ic fields, among other derived quan-
tities, in astrophysical radio jet sim-
ulations.

Benedict L. Hanrahan, a chemi-
cal engineering major at the Univer-
sity of Minnesota with minors in
chemistry and business manage-
ment, worked with Professor Chris
Macosko, Department of Chemical
Engineering and Materials
Science. Mr. Hanrahan’s project was
called “Image Analysis of Polymer
Blends.” The goal of the project was
to use image analysis to obtain
measurements from three-dimen-
sional images and two-dimensional
slices of polymer blends samples ob-
tained through x-ray computerized
tomography.

Kara B. Johnson, who attends
Stanford University and has not yet
declared a major, worked with Assis-
tant Professor Elizabeth A. Amin,
Department of Chemistry, and Pro-
fessor Donald G. Truhlar, also of
the Department of Chemistry and
Director of the Supercomputing In-
stitute. The goal of this project, en-
titled “Testing Commercial Force
Fields on Small Zinc Molecules,”
was to determine which, if any,
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commercial force fields give accu-
rate geometries for small zinc mole-
cules. Ms. Johnson minimized a set
of molecules using different force
fields and compared the resulting
geometries to CCSD(T) or TPSSh
calculations.

Professor Truhlar’s group also in-
cluded Thomas J. (T. J. ) Preston,
a chemistry major from the Univer-
sity of Maine. Mr. Preston built on
previous research in the Truhlar
group, especially by Nate Schultz,
by creating two aluminum databases
using accurate density functional
theory in order to provide data for
fitting tight-binding potential ener-
gy schemes. The first database in
this project, called “Chemical Reac-
tion Dynamics: Developing Afford-
able Potential Energy Functions for
AlnCmHl Nanoparticles,” centered
on AlnC (with n ranging from 1 to
13), exploring various aluminum
geometries with several carbon
binding sites. The second database
dealt with calculating ionization po-
tentials and electronic affinities of
pure Al clusters.

Arizona State University civil en-
gineering and chemistry major Car-
oline E. Newcombe worked with
Professor Steven R. Kass, Depart-
ment of Chemistry and Supercom-
puting Institute Associate Fellow.
Her project was entitled “Modeling
the Potential Surface for Reactions
of Dianions With Acids.” The reac-
tion of a dianion with an acid can
be modeled in relation to the reac-
tion of an analogous singly charged
anion with the same acid, as long as
the electrostatic repulsion crated by
the extra charge is taken into ac-
count. Ms. Newcombe investigated
the potential surface of dianion/acid

complexes in order to better under-
stand computed structures of anion
clusters.

Carl G. Peterson, a University of
Minnesota civil engineering major
with a climatology minor, spent the
summer working with Professor Efi
Foufoula-Georgiou, Department of
Civil Engineering and Supercom-
puting Institute Fellow, at St. An-
thony Falls Laboratory. His project
was called “Using a Multiplexer Ul-
trasonic System to Measure Bed El-
evation Fluctuations: Challenges
and New Developments.” For the
project, Mr. Peterson evaluated the
validity of an algorithm used to
compute stream-bed elevations from
sonar measurements. He then was
able to modify the algorithm. 

Professor J. Woods Halley, De-
partment of Physics and Supercom-
puting Institute Fellow, hosted in-
tern Scott J. Reckinger, a mathe-
matics and actuarial science major
with a physics minor who attends
the University of St. Thomas. Mr.
Reckinger’s project was called “Ex-
ploring the Possibility of Magneti-
cally Suspending an Array of Super-

fluid Helium Droplets Under a
Type II Superconductor.” Theoreti-
cally, superfluid helium droplets can
be suspended beneath the surface of
Type II superconductors. This leads
to interesting new information on
Bose-Einstein condensation. Mr.
Reckinger created a program to
place current on the superconductor
from an external field. 

Evgenia (Jane) Shvelidze, a
University of Minnesota biomedical
engineering major with a minor in
German studies, worked with Asso-
ciate Professor William B. Gleason,
Department of Laboratory Medi-
cine and Pathology and Supercom-
puting Institute Fellow. Ms.
Shvelidze’s project, “Application of
Structural Bioinformatics to Prob-
lems of Biological Interest,” com-
prised several distinct research areas.
These included writing a PERL

script for manipulation of pdb files,
testing and debugging a protein
analysis package, obtaining and in-
stalling a mass spectral analysis
package from the MD Anderson
Cancer Center, performing structur-

Supercomputing Institute Programs

Late Fall 2005 Supercomputing Institute Research Bulletin 3

continued on page 4

Front row, left to right: Benjamin Dodson, Carl Peterson
Back row, left to right: Michael Frasca, Lee Ballard, Stephen DeSalvo, Nicholas
Voshell, Philip Bransford, Anthony Widboom, Mark Sielaff, Benedict Hanrahan



al alignment of all FGF protein se-
quences available in the Swiss-Prot
database, and docking EGFR kinase
with two drugs of clinical relevance
for the treatment of lung cancer.

Carleton College computer sci-
ence and math major Mark B.
Sielaff worked with Assistant Pro-
fessor Fernando Porté-Agel, Depart-
ment of Civil Engineering, St. An-
thony Falls Laboratory, and Super-
computing Institute Associate Fel-
low. Mr. Sielaff ’s project, “Efficient
Atmospheric Simulation,” involved
exploring ways to maximize the effi-
ciency and performance of simula-
tions of the atmosphere. Such simu-
lations are computationally de-
manding. Mr. Sielaff tested the sim-
ulations on different computing
platforms available at the institute.

Another Carleton College com-
puter science and math major, Ben-
jamin A. Sowell, worked with Pro-
fessor David A. Yuen, Department
of Geology and Geophysics and Su-
percomputing Institute Fellow. His
project was called “Integrating Web
Services Into a Framework for Sci-
entific Computation.” Web services
provide an accessible interface for

accessing remote computational re-
sources. Mr. Sowell devised a Web
service to fit into an existing larger
grid framework.

Yang Bee Vue, who attends the
Massachusetts Institute of Technolo-
gy as an aeronautical engineering
major with a nuclear engineering
minor, worked with Assistant Pro-
fessor Ashley James of the Depart-
ment of Aeronautical Engineering
and Mechanics. Mr. Vue’s project,
“Merging and Breakup of Liquid
Surfaces,” dealt with the motiva-
tion, method, data, and conclusion
of what happens to a droplet of liq-
uid if it is affected by a fluid vector
field. It also concerned the roles sur-
factants play on this experiment. 

University of Minnesota chemi-
cal engineering and chemistry major
Anthony A. Widboom worked
with Professor L. E. Scriven, De-
partment of Chemical Engineering
and Materials Science and Super-
computing Institute Fellow. His
project was entitled “Intimate Flow
Portraits of Protypical Coating
Flows.” Mr. Widboom used modern
technology to investigate fundamen-
tal properties of fluids in classical

simulations first examined by Bla-
sius, Hiemenz, von Karman, and
others.

For the second year, the intern-
ship program at the Supercomput-
ing Institute included interns work-
ing with the Institute for the Theo-
ry of Advanced Materials in Infor-
mation Technology (ITAMIT). This
project is overseen by Professor
Yousef Saad, Department of Com-
puter Science and Engineering and
Supercomputing Institute Fellow
and Adjunct Professor James R.
Chelikowsky, Department of Chem-
ical Engineering and Materials
Science. The three interns were Lee
B. Ballard, a computer science and
mathematics major and psychology
minor from Purdue University,
Michael R. Frasca, a computer sci-
ence and engineering major with a
minor in biochemistry from Buck-
nell University, and Nicholas J.
Voshell, a University of Minnesota
student majoring in computer sci-
ence, mathematics, and physics. The
three ITAMIT interns worked to-
gether on a project called “The
PARSEC Visualization Toolbox: Vi-
sualizing Electronic Structures With
MATLAB.” The software package
PARSEC (Pseudopotential Algo-
rithms for Real Space Energy Calcu-
lations), developed by Professors
Saad and Chelikowsky, calculates
the electronic properties of various
molecular systems. The interns used
various ways to visualize the output
data and created an application to
construct these graphs using MAT-
LAB and PYTHON.

The Institute’s new Virtual Labo-
ratory (VLab) initiative (principal
investigator: Associate Professor Re-
nata Wentzcovitch, Department of
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Chemical Engineering and Mate-
rials Science and Supercomputing
Institute Fellow) also funded several
interns that took part in the Insti-
tute’s program. Professor Yuen host-
ed five VLab interns and Professor
Truhlar hosted one.

Two University of Minnesota
students, physics and mathematics
major Gretchen L. Beebe and aero-
space engineering major Monica D.
Christiansen, worked on projects
dealing with partially molten hy-
drated upwellings in the earth’s
mantle wedge, also known as “wet
cold plumes.” Ms. Beebe and Ms.
Christiansen worked with programs
written by geophysicists in the Yuen
group to create visualizations of
subducting slabs of earth and the re-
sulting plumes. 

Benjamin J. Kadlec, a Universi-
ty of Minnesota computer engineer-
ing major, worked on a stochastic
coherent large eddy simulation
(SCALES) program developed by
the Yuen group. Mr. Kadlec devel-
oped techniques for visualizing and
verifying the results of SCALES and
created a way to easily recognize re-
gions of high turbulent flow. He
also wrote code for reading and
writing simulation files using the
VISUALIZATION TOOLKIT libraries.

University of Minnesota comput-
er science major Ekaterina Shukh
worked with PARAVIEW and VISUAL-
IZATION TOOLKIT coding to devel-
op a visualization model that can be
accessed through personal digital as-
sistants, laptops, and other devices
running advanced operating sys-
tems. This will allow researchers in
the field to access advanced simula-
tion tools using their portable com-
puters. The major objective for Ms.

Shukh’s project was to enable multi-
ple users to customize the views of
the data online to access different
versions and parts of the simulation.

Shuo Mark Wang, a computer
engineering major at the University
of Minnesota, worked with a spheri-
cal harmonic mantle convection
code (MARK code) and a tsunami
simulation. Mr. Wang refined parts
of the MARK code, which was writ-
ten in the early 1990s for supercom-
puters of that era, so that it provides
higher-resolution results. He
worked with the tsunami simulation
to create visualizations of wave

propagation.
Ian R. Haken, a mathematics

and computer science major at the
University of North Texas, worked
with the Truhlar VLab group, in-
cluding Erin Dahlke. The goal of
his study, “Interaction Energies in
Water Clusters Containing Hydrox-
yl Radicals,” was to compare the ac-
curacy of various density functional
theory methods when calculating
the binding energies of water sys-
tems containing an OH radical. 
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Summer 2006
Undergraduate Internship Program

The Supercomputing Institute is pleased to announce its Undergraduate
Internship Program for Summer 2006. Appointments are for full-time, 10-
week internships, and will run from June 5 through August 11, 2006. A
student interested in becoming an intern must still be an undergraduate in
August 2006 and must be a citizen or permanent resident of the United
States or its possessions. Interns will be paid a stipend of $4,800 and are
responsible for their own travel and housing costs.

All applications are evaluated competitively based on the qualifications of
the applicant and the availability of a suitable project. Prospective appli-
cants should review the research projects list and indicate projects or re-
search groups in which they are interested.

Complete application information, application forms, and project lists are
available on the Supercomputing Institute Web site at:

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

Application forms and project lists are also available from:
Undergraduate Internship Coordinator
University of Minnesota 
Supercomputing Institute
599 Walter
117 Pleasant Street SE
Minneapolis, MN  55455

Phone: (612) 626-7620
Email: uip@msi.umn.edu

All applications and letters of recommendation must be
received by February 28, 2006.


