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Modeling a Rolling Wheel on Soil

ince their origin over three
S millennia ago, wheeled vehi-

cles in transportation have
become indisputably significant,
with their presence ubiquitous all
over the world. Volumes of empir-
ical data based on carefully de-
signed experiments and sophisti-
cated theories have led to enor-
mous improvements towards safe,
comfortable, and easy operation of
a variety of wheeled vehicles and
machinery. Likewise, road engi-
neering has advanced tremendous-
ly and better road surfaces are
constantly being developed to ac-
cept increased vehicle speed and
weight.

Beyond the realm of pavements,
a particular area of continuous re-
search interest is the interaction of
a vehicle’s rotating wheels and the
unimproved, natural earth surface.
In the 1960s this field of study ac-
quired the name Terramechanics,
as it deals with the mechanical be-
havior of the earth surface subject-
ed to vehicle and machinery loads.
In most cases the natural surface is
soil, although vehicle movement
over snow cover or ice also falls
into this area.

In Terramechanics, empirically
derived concepts thrive and they
are rightly well-respected. There
appear to be cases, however,

where empiricism encounters great
obstacles, an example being the
operation of wheeled planetary
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Figure 1. Deformed configuration at end of rolling wheel simulation. One half of the full problem is modeled by utilizing
the plane of symmetry of the wheel midplane, and contours are of maximum shear stress.
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Figure 2. Normalized (a) wheel penetration and (b) horizontal force as functions of normalized rolling distance in clay-type

material for varying applied weights.

rovers. Indeed, one of the Martian
surveyors is no longer traveling
because its wheels sank excessive-
ly in granular soil. A viable alter-
native to empiricism is analytical
or numerical mechanics-based
analysis of the interaction between
the wheels and supporting soil or
SNOW.

A narrow wheel rolling over
permanently deforming soil be-
longs to a challenging class of
problems involving three-dimen-
sional geometry and physically
non-linear phenomena. Analytical
methods are difficult to formulate
for such problems, making numer-
ical simulation one of the only vi-
able means for rigorous and accu-
rate analysis. Continuum-based
computations using the Finite Ele-
ment Method (FEM) are a particu-
larly powerful and effective tool
for predicting the large, permanent
deformations involved in soil-
wheel interaction.

Using the finite element code
ABAQUS/Explicit available at the
Minnesota Supercomputing Insti-
tute, Professor Andrew Drescher,
Department of Civil Engineering
and MSI Associate Fellow, and
Ph.D. student Jim Hambleton have

performed extensive simulations to
investigate how wheel-induced
soil deformation is influenced by
material type, layering, wheel
geometry, loading, and interface
friction at the soil-wheel interface.
Elastic-plastic non-linear constitu-
tive models were postulated to
capture basic mechanical response
of the soil, considering models
representative of both clayey and
sandy soil types. The Arbitrary La-
grangian-Eulerian (ALE) remesh-
ing option was used to allow for
accurate computations in the pres-
ence of large deformations, which
are manifested as deep ruts, a front
lip, and side berms formed during
initial and steady rolling of the
wheel (Figure 1).

The relationship between the
rolling distance and the penetra-
tion of a narrow wheel subjected
to various vertical forces (weight)
is depicted in Figure 2a. The
wheel is torque free (i.e., towed or
pushed) and operates on clay-type
material. In the figure, the follow-
ing dimensionless variables are
employed:
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where § denotes wheel penetra-
tion, r is wheel radius, b is wheel
width, u is translational displace-
ment of the wheel, W is applied
weight, H is the horizontal reac-
tion force, and k is cohesion, or
shear strength, of the soil. If the
vertical load is not excessive, upon
initial sinking the wheel typically
undergoes small upward move-
ment, eventually reaching a steady
state of travel at a constant pene-
tration. Also the corresponding
horizontal force developing during
rolling reaches a constant value
(Figure 2b).

An important aspect of numeri-
cal simulation of the rolling
process was discovered when at-
tempting to model the problem as
two-dimensional (plane strain).
Plane-strain modeling has been
widely used in numerous solid me-
chanics problems, and geomechan-
ics problems in particular, because
it greatly simplifies and speeds up
computations. When modeling
plane-strain rolling of a wheel
over clay it became evident that no
rut is formed behind the wheel,
which in the steady state travels
essentially at ground level. An in-
crease in the weight of wheel only
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produces an enlarged lip in front
of the wheel (Figure 3). This phe-
nomenon indicates that plane-
strain analyses may not be capable
of reproducing the actual three-di-
mensional features of the rolling
process and may lead to physically
erroneous conclusions.

In addition to numerical simula-
tions, the authors have proposed a
simplified, approximate analytic
approach based on the fundamen-
tal solution of rigid punch indenta-
tion into a plastic half-space. With
proper account for geometry
changes during the indentation and
rolling phases, the process can be
modeled as a sequence of incipient
plastic flow problems. This ap-
proximate approach agrees reason-
ably well with the more accurate
numerical simulations and yields
formulas that are amenable for
usage in practice.

The numerical simulations and
approximate analytic solutions
also have been validated with re-
sults of small-scale experiments
performed in the laboratory on
clay and sand. Experimental tech-
niques include the use of Particle
Image Velocimetry (PIV), which
allows for comparison between the
real and predicted deformation

fields at the wheel midplane. Satis-
factory agreement between the
theory and experiments has been
demonstrated.

One novel application of the
models described above originates
from cooperation with the Min-
nesota Department of Transporta-
tion to evaluate the so-called “test
rolling” procedure used for assess-
ing the quality of subgrade com-
paction. Based on this work, the
researchers have proposed using
measurement of the permanent
ruts left by wheels as a means for
in situ evaluation of soil strength
parameters. In essence, this is a
non-linear inverse problem, and
when resolved it provides a con-
tinuous log of strength properties
over some distance. This feature of
testing via a rolling wheel offers
an attractive alternative to local
strength measurements utilizing
the variety of indenters and pen-
etrometers presently dominating
practice. Useful graphs have been
constructed that relate the internal
friction angle and cohesion, the
two most important soil strength
parameters, to steady-state wheel
penetration.

Results of numerical and ana-
lytical analysis of wheel-soil inter-

action may also find application in
assessing and preventing damage
to land caused by off-road vehicles
(ORVs). When used carelessly,
ORVs such as ATVs, dirt bikes,
and hauling trucks cause detrimen-
tal changes in deserts, forests, and
tundra, thereby reducing the eco-
nomic and societal value of the
land. The main cause is the strip-
ping of organic matter and vegeta-
tion, characterized by formation of
permanent ruts created by rolling
and spinning wheels (Figure 4).
Vegetation provides strengthening
(reinforcement) of the top layer of
soil, and its disappearance exposes
the soil to wind and water erosion.
In open and arid regions, ruts
channel water during spring run-
offs and increase flow velocity and
soil erosion. In forests, ruts expose
tree roots, collect water, and make
logging and recreational roads im-
passable. The negative impact of
ORVs has been long recognized,
and regulatory laws have been en-
acted or are being discussed. Ex-
panding the research described
above could contribute to a better
understanding of the mechanics of
rut formation, which ultimately
would allow for formulation of

continued on page 4

Figure 3. Deformed configuration in steady state from two-dimensional (plane-strain) simulation with various applied

weights.
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Figure 4. Region in the Wasatch-Cache National Forest (Utah) where negative impact of ORVs is evident (Photo courtesy of

Dan Schroeder, Ogden Sierra Club).

improved guidelines on the design
and use of ORVs.

The power of numerical simula-
tions, approximate analytic meth-
ods, and small-scale experiments
all point to new avenues of re-
search in wheel-soil interaction,
where applications range from ter-
restrial and extraterrestrial vehicle
mobility to evaluation of field
properties and land damage pre-
vention. Additional details regard-
ing this work can be found in a
number of journal articles and
conference proceedings, including:

e Hambleton, J.P., and Dresch-

er, A. (2008a). Mechanistic
approach for relating test
roller penetration to mechani-
cal properties of bases and
subgrades. Transportation
Research Board 87th Annual
Meeting Compendium of Pa-

pers, Washington, D.C.,
USA, Jan. 13-17.
Hambleton, J.P., and Dresch-
er, A. (2008b). Soil damage
models for off-road vehicles.
Proceedings of Geocongress
2008, Geosustainability and
Geohazard Mitigation, New
Orleans, USA, Mar. 9-12,
ASCE, Geotechnical Special
Publication No. 178, 562-
569.

Hambleton, J.P., and Dresch-
er, A. (2008c). Modeling
wheel-induced rutting in
soils: Indentation. Journal of
Terramechanics, 45(6),
201-211.

Hambleton, J.P., and Dresch-
er, A. (2009a). Modeling
wheel-induced rutting in
soils: Rolling. Journal of Ter-
ramechanics, 46(2), 35-47.

e Hambleton, J.P., and Dresch-

er, A. (2009b). On modeling
a rolling wheel in the pres-
ence of plastic deformation
as a three- or two-dimension-
al process. International
Journal of Mechanical Sci-
ences, 51(11-12), 84—-855.
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Understanding and Predicting Properties of Nano-
structures: Insights From Atomic-level Simulations

ubes, rods, plates, shells,
etc., are ubiquitous engi-
neering structures, tradition-

ally imagined as continuous ob-
jects. Their mechanical behavior is
usually studied with the computa-
tional engineering tools of the con-
tinuum scale, based on the rela-
tions of macroscopic elasticity.
These methods are computational-
ly efficient, since they do not need
to track every single nucleus.
Thermodynamic quantities, such
as temperature, are represented as
fields. Behind this static elastic
continuum is the effervescent
world of mechanics—nanome-
chanics—where temperature repre-
sents the kinetic energy of the ran-
dom motion of an order of 1023
microscopic entities. This discrete
behavior shapes the experimental-
ly verifiable constitutive laws of
the continuum.

Nano-tubes, -wires, -coils, and
-spheres are novel organizations of
matter that became possible with
recent advances in synthetic meth-
ods. For these structures, macro-
scopic mechanics breaks down and
new mechanical behavior emerges.
Understanding the new mechanics
is important both fundamentally
and practically because by capital-
izing on the science emerging
from the newly accessible size
range, engineers can develop
electromechanical devices, ma-
chines, and electronics on the nano
scale. Professor Traian Dumitrica
(Department of Mechanical Engi-
neering and MSI Associate Fel-
low) and his research group and
collaborators are using advanced

computational microscopic meth-
ods to obtain the accurate nanome-
chanical response and understand
the fascinating properties of
nanostructures directly from the
interatomic interactions and the
quantum mechanics of the elec-
trons. A few examples are dis-
cussed next.

Mechanical Properties of

Carbon Nanotubes
Carbon nanotubes are long, nar-

row, hollow cylinders with walls
just one atom thick. About 80,000

times smaller than a human hair,
they are about 100 times stronger
than steel at one-sixth the weight.
By comparison, Kevlar—the fiber
used in most bulletproof body
armor—is about five times
stronger than an equal weight of
steel. Finding out what makes
them break involves the study of
molecular bonds, atomic dynam-
ics, and complex quantum phe-
nomena. There are hundreds of
different kinds of nanotubes,
sometimes with radically different

continued on page 6

Figure 1. Carbon nanotubes can break in a brittle or plastic way, according to mi-

croscopic simulations.
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Figure 2. A nanoparticle containing some 30,000 silicon atoms and moving at
900 meters per second will bounce off a surface (left sequence), but at 2 km/s, it
sticks (right sequence). The higher-speed impact causes two sequential changes

in the crystalline structure.

properties. In spite of this com-
plexity, computer simulations
showed that nanotubes break in
one of two ways: the bonds either
snap in a brittle fashion or they
stretch and deform (Figure 1).
These mechanisms are each pres-
ent at the same time and in one
particular tensile test experiment,
either type of break can occur. The
researchers were able to obtain a
pattern based on statistical proba-
bilities of what is likely to occur in
a range of conditions for the whole
catalog of nanotube species. This
result stands as an interesting ex-
ample for the predictive power of
simulations in materials science
research.

Nanoparticle-surface colli-

sions

In another project, researchers
simulated the collision process of
silicon nanoparticles with a sub-
strate. In the everyday world, the
harder you throw something like a
basketball against the floor, the
higher it will bounce. In the world
of the very, very small, things
bounce differently. Recently, col-
leagues of the Dumitrica group
discovered that although silicon
nanospheres are superhard, they
stick to a substrate when colliding
at 1-2 km/s. Molecular dynamics
simulations (Figure 2) explain this
puzzling result in a surprising

way: although the contact force is
relatively low by macroscopic
standards, the impact pressure
causes the high speed particle to
change its crystalline structure and
soak up so much energy that the
particle can’t bounce away. This
understanding may help develop
wear-resistant coatings created by
many such high-speed impacts.

Manipulating the optical re-
sponse of silicon quantum

dots for energy applications

Silicon dots can have various
sizes, shapes and core structures.
The exhibited photoluminescence
shows a tremendous potential for
applications in the area of energy.
However, an important challenge
is adjusting the optical response by
manipulating the electronic states
around the last occupied, first
empty levels. In crystals this is
usually achieved by doping but
this route proves to be difficult at
the nanoscale. Until recently, the
relationship between the intrinsic
symmetry and the optical response
of silicon quantum dots has been
overlooked. Relying on the general
concept of symmetry lowering, re-
cent calculations indicate new ef-
fective routes to modulate the opti-
cal response of these tiny struc-
tures without affecting their stabil-
ity. As in atoms, high symmetry in
silicon dots brings electronic de-
generacies and large level spac-
ings, and enforces strict selection
rules for the optical transitions be-
tween levels. Many transitions are
forbidden. For instance, the energy
spacing between last occupied,
first empty levels is generally dif-
ferent from the first possible exci-
tation. Of course no symmetry im-
plies no degeneracy and all transi-
tions would be allowed.
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The question addressed by the
team led by Professor Dumitrica
was whether it is possible to alter
the atom-like electronic levels of
such dots without considering the
unlikely endohedral doping. In
atoms, splitting the degenerate en-
ergy levels is usually accom-
plished by breaking the symmetry
with the help of an external mag-
netic field. In silicon dots, the re-
searchers demonstrated via densi-
ty-functional theory calculations
that symmetry lowering and level
splitting could be readily accom-
plished in new ways. For example,
introducing a slight structural im-
perfection vis-a-vis the spherical
shape (Figure 3) by applying me-
chanical squeezing and contami-
nating the surface with sodium
atoms.

The continual development of
nanotechnology will provide a
greater range of highly symmetri-
cal quantum dots. The uncovered
connection between symmetry and
electronic states makes these struc-
tures very exciting for both funda-
mental and applied research. In
optoelectronics, symmetry lower-
ing could become a useful strategy
for manipulating the optical re-
sponse.
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Figure 3. Two silicon dots that are similar in size (~2 nm), but slightly different
in shape (left: oblate spheroid and right: spheroid) have different responses.
Image credit: Yan Liang, University of Minnesota.
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MSI Qutreach

MSI at SC09
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MSI attended SC09, the annual Supercomputing Conference, on November 16-20, 2009. The conference was
held in Portland, Oregon. MSI staff and researchers gave presentations on current projects using MSI resources.

Above: Dr. Ben Lynch, Lead Application Software Developer and Computational Chemistry Consultant, gives a
presentation.

Below: Dr. Shuxia Zhang, Scientific Computation Consultant, and Brian Ropers-Huilman, Director of Systems
Administration and Technical Operations, try out a three-dimensional “dancing cow” demonstration.

photos on this page courtesy Amy Danielson, OVPR
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Arlington HS BioSMART Program Visit

On March 17, 2010, a group of students and teachers from the BioSMART program at Arlington High School in
St. Paul, Minnesota visited MSI to learn about using supercomputers in scientific research. Arlington is a magnet
school with a focus in science, math, and technology. The BioSMART (Biology, Science, Math, Academic Rigor,
and Technology) program introduces students to careers in biotech industries.

Above: Dr. H. Birali Runesha, MSI Director of Scientific Computing and Applications, talks with students
preparing a video in the Scientific — i p— R
Development and Visualization . - . -

Laboratory.

Right: Students investigate the in-
terior of a computer.
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Aerospace Engineering
and Mechanics

2009/157
An Effective Interaction Potential
Model for the Shape Memory Alloy
AuCd
V.S. Guthikonda and R.S. Elliott

2010/3
A Three-level Cartesian Geometry
Based Implementation of the
DSMC Method
D. Gao, C. Zhang, and T.E.
Schwartzentruber

2010/4
Parallel Implementation of the Di-
rect Simulation Monte Carlo
Method for Shared Memory Archi-
tectures
D. Gao and T. Schwartzentruber

2010/14
Thermodynamic Modeling of
Martensitic Phase Transformations
V.S. Guthikonda and R.S. Elliott

2010/15
Structural Phase Transition Path-
following and Stable Phase Scout-
ing Through a Coupled DFT-BFB
Algorithm
D.B. Ghosh, M. Cococcioni, and
R.S. Elliott

Agronomy and
Plant Genetics

2009/154 and CB 2009-64
Medicago truncatula as a Model
for Dicot Cell Wall Development
M. Tesfaye, S.S. Yang, J.E.S.
Lamb, H.-J. G. Jung, D.A. Samac,
C.P. Vance, J.W. Gronwald, and
K.A. VandenBosch

Astronomy

2009/134
Narrow Angle Tail Radio Galaxies
as ICM Interaction Probes
D.H. Porter, P.J. Mendygral, and
T.W. Jones

2009/135

Testing Observational Techniques
With 3D MHD Jets in Clusters
P.J. Mendygral, S.M. O’Neill, and
T.W. Jones

2009/158

Long Tails on Thermonuclear X-
ray Bursts From Neutron Stars: A
Signature of Inward Heating?
J.J.M. in‘tZand, L. Keek, A. Cum-
ming, A. Heger, J. Homan, and
M. Mendez

2009/159

Mixing in Zero- and Solar-metal-
licity Supernovae

C.C. Joggerst, S.E. Woosley, and
A. Heger

2010/1

Three-dimensional Simulations of
Bi-directed MHD Jets Interacting
With Cluster Environments

S.M. O’Neill and T.W. Jones

201072

Turbulence-induced Magnetic
Fields and Structure of Cosmic Ray
Modified Shocks

A. Beresnyak, T.W. Jones, and

A. Lazarian

2009/186

Three-dimensional Magnetohydro-
dynamic Simulations of Buoyant
Bubbles in Galaxy Clusters

S.M. O’Neill, D.S. De Young, and
T.W. Jones

2009/199

First Experience of Compressible
Gas Dynamics Simulation on the
Los Alamos Roadrunner Machine
P.R. Woodward, J. Jayaraj, P.-H.
Lin, and W. Dai

BICB, UMR

2009/126 and CB 2009-50

Identification of Dynamical Hinge
Points of the L1 Ligase Molecular
Switch

G.M. Giambasu, T.-S. Lee, C.P.
Sosa, M.P. Robertson, W.G. Scott,
and D.M. York

Biochemistry, Molecular
Biology, and Biophysics

2009/132 and CB 2009-55
Crystallization and Preliminary X-
ray Diffraction of Chlorite Dismu-
tase From Dechloromonas aromati-
ca RCB
B.R. Goblirsch, B.R. Streit, J.L.
DuBois, and C.M. Wilmot

2009/133 and CB 2009-56
A Refinement Protocol to Deter-
mine Structure, Topology, and
Depth of Insertion of Membrane
Proteins Using Hybrid Solution
and Solid-state NMR Restraints
L. Shi, N.J. Traaseth, R. Verardi, A.
Cembran, J. Gao, and G. Veglia

2009/143 and CB 2009-63
The University of Minnesota Bio-
catalysis/Biodegradation Data-
base: Improving Public Access
J. Gao, L.B.M. Ellis, and L.P.
Wackett

2009/160 and CB 2009-65
A Dynamic Range Compression
and Three-dimensional Peptide
Fractionation Analysis Platform
Expands Proteome Coverage and
the Diagnostic Potential of Whole
Saliva
S. Bandhakavi, M. Stone, G. On-
songo, S.K. Van Riper, and T.
Griffin

2009/177 and CB 2009-73
An Extended Structure of the
APOBEC3G Catalytic Domain
Suggests a Unique Holoenzyme
Model
E. Harjes, P.J. Gross, K.-M. Chen,
Y. Lu, K. Shindo, R. Nowarski,
J.D. Gross, M. Kotler, R.S. Harris,
and H. Matsuo

Names of Supercomputing Institute principal investigators appear in bold type. This
list contains reports entered into the reports database during Dec 2009-Mar 2010.
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2009/187 and CB 2009-80
Reconstruction of Escherichia coli
Transcriptional Regulatory Net-
works via Regulon-based Associa-
tions
H. Zare, D. Sangurdekar, P. Srivas-
tava, M. Kaveh, and A. Kho-
dursky

2009/188 and CB 2009-81
In Vivo and In Vitro Patterns of
the Activity of Simocyclinone DS,
an Angucyclinone Antibiotic From
Streptomyces antibioticus
L.M. Oppegard, B.L. Hamann,
K.R. Streck, K.C. Ellis, H.-P.
Fiedler, A.B. Khodursky, and H.
Hiasa

2009/189 and CB 2009-82
Improved Detection of Differential-
ly Expressed Genes Through Incor-
poration of Gene Locations
G. Xiao, C. Reilly, and A.B. Kho-
dursky

2009/250 and CB 2009-125
Ubiquitin-binding Domains— From
Structures to Functions
1. Dikic, S. Wakatsuki, and K.J.
Walters

2009/251 and CB 2009-126
Prokaryotic Ubiquitin-like Protein
Pup Is Intrinsically Disordered
X. Chen, W.C. Solomon, Y. Kang,
F. Cerda-Maira, K.H. Darwin, and
K.J. Walters

2009/252 and CB 2009-127
Structure of the S5a:K48-Linked

Diubiquitin Complex and Its Inter-
actions With Rpnl3

N. Zhang, Q. Wang, A. Ehlinger, L.

Randles, J.W. Lary, Y. Kang, A.
Haririnia, A.J. Storaska, J.L. Cole,
D. Fushman, and K.J. Walters

2009/253 and CB 2009-128
Insights Into How Protein Dynam-
ics Affects Arylamine N-acetyl-
transferase Catalysis
N. Zhang and K.J. Walters

2009/291 and CB 2009-149
Dual Mechanisms of sHA 14-1 in
Inducing Cell Death Through En-
doplasmic Reticulum and Mito-
chondria
D. Hermanson, S.N. Addo, A.A.
Bajer, J.S. Marchant, S.G.K. Das,
B. Srinivasan, F. Al-Mousa, F.
Michelangeli, D.D. Thomas, T.W.
LeBien, and C. Xing

Biology, UMD

2009/124 and CB 2009-48
Uncovering the Arabidopsis
thaliana Nectary Transcriptome:
Investigation of Differential Gene
Expression in Floral Nectariferous
Tissues
B.W. Kram, W.W. Xu, and C.J.
Carter

Biomedical Engineering

2009/125 and CB 2009-49
Seizure Prediction Using Cost-sen-
sitive Support Vector Machine
T. Netoff, Y. Park, and K. Parhi

2009/138 and CB 2009-59
A Closed-form Structural Model of
Planar Fibrous Tissue Mechanics
R. Raghupathy and V.H. Barocas

2009/203 and CB 2009-90
Experimental Verification of Lipid
Bilayer Structure Through Multi-
scale Modeling
J.D. Perlmutter and J.N. Sachs

2009/204 and CB 2009-91
Inhibiting Lateral Domain Forma-
tion in Lipid Bilayers: Simulations
of Alternative Steroid Headgroup
Chemistries
J.D. Perlmutter and J.N. Sachs

Bioproducts and
Biosystems Engineering

2010/37 and CB 2010-6
Macromolecular Replication Dur-
ing Lignin Biosynthesis
Y. Chen and S. Sarkanen

Center for Drug Design

2010/23 and CB 2010-5
Design, Asymmetric Synthesis, and
Evaluation of Pseudosymmetric
Sulfoximine Inhibitors Against
HIV-1 Protease
D. Lu, Y.Y. Sham, and R. Vince

Chemical Engineering
and Materials Science

2009/99
Bct-Cy: A Viable sp3-carbon Al-
lotrope
K. Umemoto, R.M. Wentzcovitch,
S. Saito, and T. Miyake

2009/100
Order-Disorder Phase Boundary
Between Ice VII and VIII Obtained
by First Principles
K. Umemoto, R.M. Wentzcovitch,
S. de Gironcoli, and S. Baroni

2009/101
VLab: A Cyberinfrastructure for
Parameter Sampling Computations
in Materials Science
C.R.S. da Silva, PR.C. da Silveira,
B. Karki, and R.M. Wentzcovitch

2009/137 and CB 2009-58
A Boundary Element Method/
Brownian Dynamics Approach for
Simulating DNA Electrophoresis in
Electrically Insulating Microfabri-
cated Devices
J. Cho, M. Kenward, and K.D.
Dorfman

2009/146
Spin States and Hyperfine Interac-
tions of Iron in (Mg,Fe)SiO; Per-
ovskite Under Pressure
H. Hsu, K. Umemoto, P. Blaha,
and R.M. Wentzcovitch

2009/152
AC Electrohydrodynamic Instabili-
ties in Thin Liquid Films
S.A. Roberts and S. Kumar
2010/5
Extended DFT + U + V Method
With On-site and Inter-site Elec-
tronic Interactions
V. Leiria Campo, Jr. and M. Co-
coccioni
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2010/15
Structural Phase Transition Path-
Following and Stable Phase Scout-
ing Through a Coupled DFT-BFB
Algorithm
D.B. Ghosh, M. Cococcioni, and
R.S. Elliott

2009/198 and CB 2009-86
Mining Transcriptome Data for
Function-Trait Relationship of
Hyper Productivity of Recombinant
Antibody
S. Charaniya, G. Karypis, and W.-
S. Hu

2009/255 and CB 2009-130
Structure-Kinetic Relationship
Analysis of the Therapeutic Com-
plement Inhibitor Compstatin
P. Magotti, D. Ricklin, H. Qu, Y.-
Q. Wu, Y.N. Kaznessis, and J.D.
Lambris

2009/256 and CB 2009-131
Path-Integral Method for Predict-
ing Relative Binding Affinities of
Protein-Ligand Complexes
C. Mulakala and Y.N. Kaznessis

2009/257 and CB 2009-132
Poisson-Nernst-Planck Models of
Nonequilibrium lon Electrodiffu-
sion Through a Protegrin Trans-
membrane Pore
D.S. Bolintineanu, A. Sayyed-
Ahmad, H.T. Davis, and Y.N. Kaz-
nessis

2009/258 and CB 2009-133
Determining the Orientation of
Protegrin-1 in DLPC Bilayers
Using an Implicit Solvent-Mem-
brane Model
A. Sayyed-Ahmad and Y.N. Kaz-
nessis

2009/259 and CB 2009-134
Forward Engineering of Synthetic
Biological AND Gates
K.I. Ramalingam, J.R. Tomshine,
J.A. Maynard, and Y.N. Kaznessis
2009/260 and CB 2009-135
Computational Methods in Synthet-
ic Biology
Y.N. Kaznessis

2009/261 and CB 2009-136
Relative Free Energy of Binding
Between Antimicrobial Peptides
and SDS or DPC Micelles
A. Sayyed-Ahmad, H. Khandelia,
and Y.N. Kaznessis

2010/15
Structural Phase Transition Path-
Following and Stable Phase Scout-
ing Through a Coupled DFT-BFB
Algorithm
D.B. Ghosh, M. Cococcioni, and
R.S. Elliott

2010/24
Effect of the d Electrons on Phase
Transitions in Transition-metal
Sesquioxides
K. Umemoto and R.M. Wentzcov-
itch

2010/25
Theoretical and Computational
Methods in Mineral Physics: Geo-
physical Applications
R. Wentzcovitch and L. Stixrude

2010/26
Elasticity of YAIO; Perovskite
D. Wang, R.J. Angel, Y.G. Yu, J.
Zhao, and R.M. Wentzcovitch

2010/27
Multi-Mbar Phase Transitions in
Minerals
K. Umemoto and R.M. Wentzcov-
itch

2010/28
Spin-state Crossover of Iron in
Lower-mantle Minerals: Results of
DFT+U Investigations
H. Hsu, K. Umemoto, Z. Wu, and
R.M. Wentzcovitch2010/29

2010/29
First Principles Quasiharmonic
Thermoelasticity of Mantle Miner-
als
R.M. Wentzcovitch, Z. Wu, and P.
Carrier

2010/30
Thermodynamic Properties and
Phase Relations in Mantle Miner-
als Investigated by First Principles
Quasiharmonic Theory
R.M. Wentzcovitch, Y.G. Yu, and
Z. Wu

Chemistry

2009/88
Partial Proton Transfer in the Ni-
tric Acid Trihydrate Complex
G. Sedo, J.L.. Doran, and K.R.
Leopold

2009/110
TraPPE-UA Force Field for Acry-
lates and Monte Carlo Simulations
for Their Mixtures With Alkanes
and Alcohols
K.A. Maerzke, N.E. Schultz, R.B.
Ross, and J.I. Siepmann

2009/111
Isobaric-Isothermal Molecular Dy-
namics Simulations Utilizing Den-
sity Functional Theory: An Assess-
ment of the Structure and Density
of Water at Near-ambient Condi-
tions
J. Schmidt, J. VandeVondele, I.-
F.W. Kuo, D. Sebastiani, J.I. Siep-
mann, J. Hutter, and C.J. Mundy

2009/112
Monte Carlo Simulations of Binary
Mixtures of Nitrotoluene Isomers
With n-Decane
K.A. Maerzke and J.I. Siepmann

2009/113
Thermodynamics and Kinetics of
Nanoclusters Controlling Gas-to-
Particle Nucleation
S.M. Kathmann, G.K. Schenter,
B.C. Garrett, B. Chen, and J.I.
Siepmann

2009/114 and CB 2009-43
Vapor-Liquid Phase Equilibria of
Water Modelled by a Kim-Gordon
Potential
K.A. Maerzke, M.J. McGrath, I.-
F.W. Kuo, G. Tabacchi, J.I. Siep-
mann, and C.J. Mundy

2009/121
The Effects of Chain Length, Em-
bedded Polar Groups, Pressure,
and Pore Shape on Structure and
Retention in Reversed-phase Liquid
Chromatography: Molecular-level
Insights From Monte Carlo Simu-
lations
J.L. Rafferty, J.I. Siepmann, and
M.R. Schure
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2009/122
Self-consistent Polarization Densi-
ty Functional Theory: Application
to Argon
K.A. Maerzke, G. Murdachaew,
C.J. Mundy, G.K. Schenter, and
J.I. Siepmann

2009/123 and CB 2009-47
Exploring the Formation of Multi-
ple Layer Hydrates for a Complex
Pharmaceutical Compound
X.S. Zhao, J.I. Siepmann, W. Xu,
Y.-H. Kiang, A.R. Sheth, and S.
Karaborni

2009/126 and CB 2009-50
Identification of Dynamical Hinge
Points of the L1 Ligase Molecular
Switch
G.M. Giambasu, T.-S. Lee, C.P.
Sosa, M.P. Robertson, W.G. Scott,
and D.M. York

2009/127 and CB 2009-51
Structural Effects of Clinically Ob-
served Mutations in JAK2 Exons
13-15: Comparison With V617F
and Exon 12 Mutations
T.-S. Lee, W. Ma, X. Zhang, H.
Kantarjian, and M. Albitar

2009/128 and CB 2009-52
Mechanisms of Constitutive Activa-
tion of Janus Kinase 2-V617F Re-
vealed at the Atomic Level Through
Molecular Dynamics Simulations
T.-S. Lee, W. Ma, X. Zhang, F.
Giles, H. Kantarjian, and M. Al-
bitar

2009/133 and CB 2009-56
A Refinement Protocol to Deter-
mine Structure, Topology, and
Depth of Insertion of Membrane
Proteins Using Hybrid Solution
and Solid-state NMR Restraints
L. Shi, N.J. Traaseth, R. Verardi, A.
Cembran, J. Gao, and G. Veglia

2009/136 and CB 2009-57
Basis for Resistance to Imatinib in
16 BCR-ABL Mutants as Deter-
mined Using Molecular Dynamics
T.-S. Lee, S.J. Potts, and M. Al-
bitar

2009/143 and CB 2009-63
The University of Minnesota Bio-
catalysis/Biodegradation Data-
base: Improving Public Access
J. Gao, L.B.M. Ellis, and L.P.
Wackett

2009/194
Homogeneous Nucleation With
Magic Numbers: Aluminum
S.L. Girshick, P. Agarwal, and
D.G. Truhlar

2009/205 and CB 2009-92
Quantum Chemical Studies of Mol-
ecules Incorporating a Cu2022 +

Core
B.F. Gherman and C.J. Cramer

2009/206 and CB 2009-94
Free Radical Mechanisms for the
Treatment of Methyl Tert-Butyl
Ether (MTBE) via Advanced Oxi-
dation/Reductive Processes in
Aqueous Solutions
W.J. Cooper, C.J. Cramer, N.H.
Martin, S.P. Mezyk, K.E. O’Shea,
and C. von Sonntag

2009/207 and CB 2009-93
Generating Cull-Oxyl/Culll-Oxo
Species From Cuj-a-Ketocarboxy-
late Complexes and O,: In Silico
Studies on Ligand Effects and
C-H-Activation Reactivity
S.M. Huber, M.Z. Ertem, F.
Aquilante, L. Gagliardi, W.B. Tol-
man, and C.J. Cramer

2009/209 and CB 2009-95
Reduction of Nitrous Oxide to
Dinitrogen by a Mixed Valent Tri-
copper-Disulfido Cluster
I. Bar-Nahum, A K. Gupta, S.M.
Huber, M.Z. Ertem, C.J. Cramer,
and W.B. Tolman

2009/210
Consistent van der Waals Radii for
the Whole Main Group
M. Mantina, A.C. Chamberlin, R.
Valero, C.J. Cramer, and D.G.
Truhlar

2009/211 and CB 2009-96

Effects of Electron-Deficient f3-
Diketiminate and Formazan Sup-
porting Ligands on Copper(I)-Me-
diated Dioxygen Activation

S. Hong, L.M.R. Hill, A.K. Gupta,
B.D. Naab, J.B. Gilroy, R.G.
Hicks, C.J. Cramer, and W.B.
Tolman

2009/212

Equilibrium Mercury Isotope Frac-
tionation Between Dissolved Hg(II)
Species and Thiol-bound Hg

J.G. Wiederhold, C.J. Cramer, K.

Daniel, I. Infante, B. Bourdon, and
R. Kretzschmar

2009/213

Second-order Perturbation Theory
With Complete and Restricted Ac-
tive Space Reference Functions Ap-
plied to Oligomeric Unsaturated
Hydrocarbons

A.R.M. Shahi, C.J. Cramer, and
L. Gagliardi

2009/214

Steric Effects and Solvent Effects
on Sy2 Reactions

Y. Kim, C.J. Cramer, and D.G.
Truhlar

2009/215

Solvent Dependence of 1*N Nu-
clear Magnetic Resonance Chemi-
cal Shielding Constants as a Test of
the Accuracy of the Computed Po-
larization of Solute Electron Densi-
ties by the Solvent

R.F. Ribeiro, A.V. Marenich, C.J.
Cramer, and D.G. Truhlar

2009/216 and CB 2009-97

Impact of Solvent Polarity on N-
Heterocyclic Carbene-catalyzed (-
Protonations of Homoenolate
Equivalents

B.E. Maki, E.V. Patterson, C.J.
Cramer, and K.A. Scheidt

2009/217

Universal Solvation Model Based
on the Generalized Born Approxi-
mation With Asymmetric Descreen-
ing

A.V. Marenich, C.J. Cramer, and
D.G. Truhlar
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2009/218 and CB 2009-98
What Active Space Adequately De-
scribes Oxygen Activation by a
Late Transition Metal? CASPT2
and RASPT?2 Applied to Intermedi-
ates From the Reaction of O, with
a Cu(l)-a-Ketocarboxylate
S.M. Huber, A.R.M. Shahi, F.
Aquilante, C.J. Cramer, and L.
Gagliardi

2009/219 and CB 2009-99
Density Functional Theory for
Transition Metals and Transition
Metal Chemistry
C.J. Cramer and D.G. Truhlar

2009/220 and CB 2009-100
The Ru—Hbpp Water Oxidation
Catalyst
F. Bozoglian, S. Romain, M.Z.
Ertem, T.K. Todorova, C. Sens, J.
Mola, M. Rodrguez, I. Romero, J.
Benet-Buchholz, X. Fontrodona,
C.J. Cramer, L. Gagliardi, and A.
Llobet

2009/247 and CB 2009-123
Multifunctional Prenylated Pep-
tides for Live Cell Analysis
J.W. Wollack, N.A. Zeliadt, D.G.
Mullen, G. Amundson, S. Geier, S.
Falkum, E.V. Wattenberg, G.
Barany, and M.D. Distefano

2009/249 and CB 2009-124
A Versatile Photoactivatable Probe
Designed to Label the Diphosphate
Binding Site of Farnesyl Diphos-
phate Utilizing Enzymes
O. Henry, F. Lopez-Gallego, S.A.
Agger, C. Schmidt-Dannert, S.
Sen, D. Shintani, K. Cornish, and
M.D. Distefano

2009/262
Investigating the Weak to Evaluate
the Strong: An Experimental Deter-
mination of the Electron Binding
Energy of Carborane Anions and
the Gas Phase Acidity of Carbo-
rane Acids
M.M. Meyer, X.-B. Wang, C.A.
Reed, L.-S. Wang, and S.R. Kass

2009/263 and CB 2009-137
Single-Centered Hydrogen-Bonded
Enhanced Acidity (SHEA) Acids: A
New Class of Brgnsted Acids
7. Tian, A. Fattahi, L. Lis, and S.R.
Kass

2009/264
The Chemiionization Reactions Ce
+ O and Ce + O,: Assignment of
the Observed Chemielectron Bands
T.K. Todorova, I. Infante, L.
Gagliardi, and J.M. Dyke

2009/265

Binding Motifs for Lanthanide Hy-
drides: A Combined Experimental
and Theoretical Study of the
MHX(HZ)y Species (M = La-Gd; x
=1-4;y=0-6)

L. Infante, L. Gagliardi, X. Wang,
and L. Andrews

2009/266
Analysing the Chromium-Chromi-
um Multiple Bonds Using Multi-
configurational Quantum Chem-
istry
M. Brynda, L. Gagliardi, and B.O.
Roos

2009/267
Atomic Cholesky Decompositions:
A Route to Unbiased Auxiliary
Basis Sets for Density Fitting Ap-
proximation With Tunable Accura-
cy and Efficiency
F. Aquilante, L. Gagliardi, T.B.
Pedersen, and R. Lindh

2009/270 and CB 2009-138
Crystal Structure of Octabro-
moditechnetate(Ill) and a Multi-
configurational Quantum Chemical
Study of the 6 --> 6% Transition in
Quadruply Bonded [M,Xg ]2
Dimers (M = Tc, Re; X = Cl, Br)
F. Poineau, L. Gagliardi, P.M.
Forster, A.P. Sattelberger, and K.R.
Czerwinski

2009/271 and CB 2009-139
Systematic Truncation of the Virtu-
al Space in Multiconfigurational
Perturbation Theory
F. Aquilante, T.K. Todorova, L.
Gagliardi, T.B. Pedersen, and B.O.
Roos

2010/16 and CB 2010-1
Electronic Structures of [n]-cy-
clacenes (n = 6-12) and Short, Hy-
drogen-Capped, Carbon Nanotubes
D. Sadowsky, K. McNeill, and C.J.
Cramer

2010/17 and CB 2010-2
Experimental and Theoretical In-
vestigations Into the Unusual Re-
gioselectivity of 4,5-, 5,6-, and 6,7-
Indole Aryne Cycloadditions
A.N. Garr, D. Luo, N. Brown, C.J.
Cramer, K.R. Buszek, and D. Van-
derVelde

2010/19 and CB 2010-4
Exocyclic Deoxyadenosine Adducts
of 1,2,3,4-Diepoxybutane: Synthe-
sis, Structural Elucidation, and
Mechanistic Studies
U. Seneviratne, S. Antsypovich, M.
Goggin, D. Quirk Dorr, R. Guza,
A. Moser, C. Thompson, D.M.
York, and N. Tretyakova

2009/278
Thermochemical Kinetics for Mul-
tireference Systems: Addition Reac-
tions of Ozone
Y. Zhao, O. Tishchenko, J.R. Gour,
W. Li, J.J. Lutz, P. Piecuch, and
D.G. Truhlar

2009/279
Improved Methods for Feynman
Path Integral Calculations of Vi-
brational-Rotational Free Energies
and Application to Isotopic Frac-
tionation of Hydrated Chloride
lons
S.L. Mielke and D.G. Truhlar

2009/280
Non-Hermitian Multiconfiguration
Molecular Mechanics
O. Tishchenko and D.G. Truhlar

2009/281
Electrostatically Embedded Many-
Body Approximation for Systems of
Water, Ammonia, and Sulfuric Acid
and the Dependence of Its Per-
formance on Embedding Charges
H.R. Leverentz and D.G. Truhlar
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2009/282
Coupled-Surface Investigation of
the Photodissociation of NH3(?):
Effect of Exciting the Symmetric
and Antisymmetric Stretching
Modes
D. Bonhommeau, R. Valero, D.G.
Truhlar, and A.W. Jasper

2009/283
The Muonic He Atom and a Pre-
liminary Study of the *Heu + H,
Reaction
D.J. Arseneau, D.G. Fleming, O.
Sukhorukov, J.H. Brewer, B.C.
Garrett, and D.G. Truhlar

2009/284
Direct Dynamics Study of Hydro-
gen-Transfer Isomerization of 1-
Pentyl and 1-Hexyl Radicals
J. Zheng and D.G. Truhlar

2009/285 and CB 2009-146
Validation Study of the Ability of
Density Functionals to Predict the
Planar-to-Three-Dimensional
Structural Transition in Anionic
Gold Clusters
M. Mantina, R. Valero, and D.G.
Truhlar

2009/286 and CB 2009-147
Efficient Approach to Reactive Mo-
lecular Dynamics With Accurate

Forces
M. Higashi and D.G. Truhlar

2009/287
Phase Space Prediction of Product
Branching Ratios: Canonical Com-
petitive Nonstatistical Model
J. Zheng, E. Papajak, and D.G.
Truhlar

2009/288
Understanding, Controlling and
Programming Cooperativity in
Self-Assembled Polynuclear Com-
plexes in Solution
T. Riss-Johannessen, N. Dalla Fav-
era, T.K. Todorova, S.M. Huber, L.
Gagliardi, and C. Piguet

2009/289 and CB 2009-148
Amidinato- and Guanidinato-
Cobalt(l) Complexes: Characteri-
zation of Exceptionally Short Co-
Co Interactions
C. Jones, C. Schulten, R.P. Rose,
A. Stasch, S. Aldridge, W.D.
Woodul, K.S. Murray, B. Moubara-
ki, M. Brynda, G. La Macchia, and
L. Gagliardi

2009/290
Matrix Infrared Spectroscopic and
Computational Investigation of
Late Lanthanide Metal Hydride
Species MHX(HZ)y (M = Th-Lu, x
=14,y =0-3)
X. Wang, L. Andrews, L. Infante,
and L. Gagliardi

2010/31
Combined Quantum Mechanical
and Molecular Mechanical Meth-
ods for Calculating Potential Ener-
gy Surfaces: Tuned and Balanced
Redistributed-Charge Algorithm
B. Wang and D.G. Truhlar

2010/32
Least-Action Tunneling Transmis-
sion Coefficient for Polyatomic Re-
actions
R. Meana-Paneda, D.G. Truhlar,
and A. Fernandez-Ramos

2010/33
Efficient Diffuse Basis Sets for
Density Functional Theory
E. Papajak and D.G. Truhlar

2010/34
Gradient-based Multiconfiguration
Shepard Interpolation for Generat-
ing Potential Energy Surfaces for
Polyatomic Reactions
O. Tishchenko and D.G. Truhlar

2010/36
Computational Study of the Coop-
erative Effects of Nitrogen and Sili-
con Atoms on the Singlet—Triplet
Energy Spacing in 1,3-diradicals
and the Reactivity of Their Singlet
States
T. Nakamura, L. Gagliardi, and
M. Abe

Chemistry and
Biochemistry,
Duluth Campus

2009/195
Electron-transfer Processes in
Metal-free Tetraferrocenylpor-
phyrin. Understanding Internal In-
teractions To Access Mixed-valence
States Potentially Useful for Quan-
tum Cellular Automata
V.N. Nemykin, G.T. Rohde, C.D.
Barrett, R.G. Hadt, C. Bizzarri, P.
Galloni, B. Floris, I. Nowik, R.H.
Herber, A.G. Marrani, R. Zanoni,
and N.M. Loim

2009/196
Exploring the Ground and Excited
State Potential Energy Landscapes
of the Mixed-valence Biferroceni-
um Complex
R.G. Hadt and V.N. Nemykin

2009/197 and CB 2009-85
Comparative Calculation of EPR
Spectral Parameters in
[MoVOX4]-, [MoVOX5]2-, and
[MoVOX4(H20)]- Complexes
R.G. Hadt, V.N. Nemykin, J.G.
Olsen, and P. Basu

Chemistry,
Bethel University

2009/131
On the Accuracy of Spin-compo-
nent-scaled Perturbation Theory
(SCS-MP2) for the Potential Ener-
gy Surface of the Ethylene Dimer
R.A. King

Civil Engineering

2009/96
Trapping and Sedimentation of In-
ertial Particles in Three-dimen-
sional Flows in a Cylindrical Con-
tainer With Exactly Counter-rotat-
ing Lids
C. Escauriaza and F. Sotiropoulos
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2009/97 and CB 2009-36
A Review of State-of-the-Art Nu-
merical Methods for Simulating
Flow Through Mechanical Heart
Valves
F. Sotiropoulos and I. Borazjani

2009/115
On Modeling a Rolling Wheel in
the Presence of Plastic Deforma-
tion as a Three- or Two-dimension-
al Process
J.P. Hambleton and A. Drescher

2009/167
Evidence for Inherent Nonlinearity
in Temporal Rainfall
S.G. Roux, V. Venugopal, K. Fien-
berg, A. Arneodo, and E.
Foufoula-Georgiou

2009/168
Subordinated Brownian Motion
Model for Sediment Transport
V. Ganti, A. Singh, P. Passalacqua,
and E. Foufoula-Georgiou

2009/169
Experimental Evidence for Statisti-
cal Scaling and Intermittency in
Sediment Transport Rates
A. Singh, K. Fienberg, D.J. Jerol-
mack, J. Marr, and E. Foufoula-
Georgiou

2009/170
A Nonlocal Theory of Sediment
Buffering and Bedrock Channel
Evolution
C.P. Stark, E. Foufoula-Georgiou,
and V. Ganti

2009/172
On the Influence of Gravel Bed
Dynamics on Velocity Power Spec-
tra
A. Singh, F. Porté-Agel, and E.
Foufoula-Georgiou

2009/173
Signature of Microphysics on Spa-
tial Rainfall Statistics
A. Parodi, E. Foufoula-Georgiou,
and K. Emanuel

2009/174
A Non-local Theory for Sediment
Transport on Hillslopes
E. Foufoula-Georgiou, V. Ganti,
and W.E. Dietrich

2009/175
Nonlinearity and Complexity in
Gravel Bed Dynamics
A. Singh, S. Lanzoni, and E.
Foufoula-Georgiou

2009/176
A Theoretical Framework for Inter-
preting and Quantifying the Sam-
pling Time Dependence of Gravel
Bedload Transport Rates
K. Fienberg, A. Singh, E.
Foufoula-Georgiou, D. Jerolmack,
and J.D.G. Marr

2010/9
Normal and Anomalous Diffusion
of Gravel Tracer Particles in
Rivers
V. Ganti, M.M. Meerschaert, E.
Foufoula-Georgiou, E. Viparelli,
and G. Parker

2010/10
A Geometric Framework for Chan-
nel Network Extraction From
Lidar: Nonlinear Diffusion and
Geodesic Paths
P. Passalacqua, T.D. Trung, E.
Foufoula-Georgiou, G. Sapiro,
and W.E. Dietrich

2009/208
Simulation of Temperature Mitiga-
tion by a Stormwater Detention
Pond
W.R. Herb, O. Mohseni, and H.G.
Stefan

2009/221 and CB 2009-101
Modeling of Vertical Solute Disper-
sion in a Sediment Bed Enhanced
by Wave-induced Interstitial Flow
Q. Qian, V.R. Voller, and H.G. Ste-
fan

2009/222 and CB 2009-102
The Projected Costs and Benefits
of Water Diversion From and to
the Sultan Marshes (Turkey)
F. Dadaser-Celik, J.S. Coggins,
P.L. Brezonik, and H.G. Stefan

2009/223 and CB 2009-103
Depth-dependent Dispersion Coef-
ficient for Modeling of Vertical
Solute Exchange in a Lake Bed
Under Surface Waves
Q. Qian, J.J. Clark, V.R. Voller, and
H.G. Stefan

2009/224
Assessment of Hydrodynamic Sepa-
rators for Storm-water Treatment
M.A. Wilson, O. Mohseni, J.S.
Gulliver, R.M. Hozalski, and H.G.
Stefan

2009/225
Simulation of Heat Export by Rain-
fall-Runoff From a Paved Surface
B.D. Janke, W.R. Herb, O.
Mohseni, and H.G. Stefan

2009/226 and CB 2009-105
Why Don’t Mackerels Swim Like
Eels? The Role of Form and Kine-
matics on the Hydrodynamics of
Undulatory Swimming
I. Borazjani and F. Sotiropoulos

2009/231 and CB 2009-110
Runoff Temperature Model for
Paved Surfaces
W.R. Herb, B. Janke, O. Mohseni,
and H.G. Stefan

2009/232
Simulation and Characterization of
Asphalt Pavement Temperatures
W. Herb, R. Velasquez, H. Stefan,
M.O. Marasteanu, and T. Clyne

2009/242 and 2009-119
Deformation Micromechanisms of
Collagen Fibrils Under Uniaxial
Tension
Y. Tang, R. Ballarini, M.J.
Buehler, and S.J. Eppell

2009/246
Three-dimensional Unsteady RANS
Modeling of Discontinuous Gravity
Currents in Rectangular Domains
J. Paik, A. Eghbalzadeh, and F.
Sotiropoulos

2009/248
Flow Simulations in Arbitrarily
Complex Cardiovascular
Anatomies—An Unstructured Carte-
sian Grid Approach
D. de Zelicourt, L. Ge, C. Wang, F.
Sotiropoulos, A. Gilmanov, and A.
Yoganathan

2010/22
Simplified Dispersion Model for
Solute Exchange in the Sediment
Bed of an Aquatic System
Q. Qian, V.R. Voller, and H.G. Ste-
fan
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Computer Science
and Engineering

2009/87
The Trace Ratio Optimization
Problem
T.T. Ngo, M. Bellalij, and Y. Saad

2009/89
Computing f(A)b Via Least
Squares Polynomial Approxima-
tions
J. Chen, M. Anitescu, and Y. Saad

2009/90
Multilevel Nonlinear Dimensionali-
ty Reduction for Manifold Learning
H. Fang, S. Sakellaridi, and Y.
Saad

2009/91
Finding Dense Subgraphs for
Sparse Undirected, Directed, and
Bipartite Graphs
J. Chen and Y. Saad

2010/7
TBD: Trajectory-based Data For-
warding for Light-traffic Vehicular
Networks
J. Jeong, S. Guo, Y. Gu, T. He, and
D. Du

2009/198 and CB 2009-86
Mining Transcriptome Data for
Function-Trait Relationship of
Hyper Productivity of Recombinant
Antibody
S. Charaniya, G. Karypis, and W.-
S. Hu

2009/227 and CB 2009-106
Glycerol Monolaurate Prevents
Mucosal SIV Transmission
Q. Li, J.D. Estes, P.M. Schlievert,
L. Duan, A.J. Brosnahan, P.J.
Southern, C.S. Reilly, M.L. Peter-
son, N. Schultz-Darken, K.G.
Brunner, K.R. Nephew, S. Pambuc-
cian, J.D. Lifson, J.V. Carlis, and
A.T. Haase

2009/228 and CB 2009-107
Microarray Analysis of Lymphatic
Tissue Reveals Stage-specific,
Gene Expression Signatures in
HIV-1 Infection
Q. Li, A. J. Smith, T.W. Schacker,
J.V. Carlis, L. Duan, C.S. Reilly,
and A.T. Haase

2009/240 and CB 2009-117
Global Genomic Analysis Reveals
Rapid Control of a Robust Innate
Response in SIV-Infected Sooty
Mangabeys
S.E. Bosinger, Q. Li, S.N. Gordon,
N.R. Klatt, L. Duan, L. Xu, N.
Francella, A. Sidahmed, A.J.
Smith, E.M. Cramer, M. Zeng, D.
Masopust, J.V. Carlis, L. Ran,
T.H. Vanderford, M. Paiardini,
R.B. Isett, D.A. Baldwin, J.G. Else,
S.I. Staprans, G. Silvestri, A.T.
Haase, and D.J. Kelvin

Ecology, Evolution,
and Behavior

2009/105 and CB 2009-40
Evolution in Candida albicans Pop-
ulations During a Single Passage
Through a Mouse Host
A. Forche, P.T. Magee, A. Selmec-
ki, J. Berman, and G. May

Electrical and Computer
Engineering

2009/118
Predicted Effects of Pinhole and
Surface Roughness in Magnetore-
sistive Read Head
R.H. Victora and X. Chen

2009/120
Oscillatory Coupling Between Spin
Torque Oscillators
X. Chen and R.H. Victora

2009/147
Dictionary Learning and Sparse
Coding for Unsupervised Cluster-
ing
P. Sprechmann and G. Sapiro
2009/148
Sparse Representations for Three-
dimensional Range Data Restora-
tion
M. Mahmoudi and G. Sapiro
2009/149
Sparse Modeling With Universal
Priors and Learned Incoherent
Dictionaries
I. Ramirez, F. Lecumberry, and G.
Sapiro

2009/150
Hierarchical Dictionary Learning
for Invariant Classification
L. Bar and G. Sapiro

2009/151
Error Bounds for Finite-difference
Methods for Rudin-Osher-Fatemi
Image Smoothing
J. Wang and B.J. Lucier

2010/12
Efficacy of Streamwise Traveling
Waves for Transition Control in a
Channel Flow. Part 1: Receptivity
Analysis
R. Moarref and M.R. Jovanovic

2010/13
Efficacy of Streamwise Traveling
Waves for Transition Control in a
Channel Flow. Part 2. Direct Nu-
merical Simulations
B. Lieu, R. Moarref, and M.R. Jo-
vanovic

Engineering,
University of St. Thomas

2009/153
Flow Separation in a Diverging
Conical Duct: Effect of Reynolds
Number and Divergence Angle
E.M. Sparrow, J.P. Abraham, and
W.J. Minkowycz

2009/155
Geometric Strategies for Attain-
ment of Identical Outflows Through
All of the Exit Ports of a Distribu-
tion Manifold in a Manifold System
J.CK. Tong, E.M. Sparrow, and
J.P. Abraham

2010/6
Internal Flows Which Transist
From Turbulent Through Intermit-
tent to Laminar
J.P. Abraham, E.M. Sparrow,
J.C.K. Tong, and D.W. Betten-
hausen
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Research Reports

Entomology

2009/181 and CB 2009-75
Selective and Irreversible In-
hibitors of Mosquito Acetyl-
cholinesterases for Controlling
Malaria and Other Mosquito-
Borne Diseases
Y.-P. Pang, F. Ekstrom, G.A.
Polsinelli, Y. Gao, S. Rana, D.H.
Hua, B. Andersson, P.O. Anders-
son, L. Peng, S.K. Singh, R.K.
Mishra, K.Y. Zhu, A.M. Fallon,
D.W. Ragsdale, and S. Brimijoin

Epidemiology and
Community Health

2009/109 and CB 2009-44

Novel Genetic Variants Contribut-

ing to Left Ventricular Hypertro-
phy: The HyperGEN Study

D.K. Arnett, R.B. Devereux, D.C.
Rao, N. Li, W. Tang, R. Kraemer,
S.A. Claas, J.M. Leon, and U.
Broeckel

2009/116 and CB 2009-45
A Likelihood-based Trait-model-
free Approach for Linkage Detec-
tion of Binary Trait
S. Basu, M. Stephens, J.S.
Pankow, and E.A. Thompson

Genetics, Cell Biology,
and Development

2009/102 and CB 2009-37
Neocentromeres Form Efficiently

at Multiple Possible Loci in Candi-

da albicans

C. Ketel, H.S.W. Wang, M. Mc-
Clellan, K. Bouchonville, A.
Selmecki, T. Lahav, M. Gerami-
Nejad, and J. Berman

2009/103 and CB 2009-38
Evolution of Pathogenicity and
Sexual Reproduction in Eight Can-
dida Genomes
G. Butler, M.D. Rasmussen, M.F.
Lin, M.A.S. Santos, S. Sakthiku-
mar, C.A. Munro, E. Rheinbay, M.
Grabherr, A. Forche, J.L. Reedy, 1.
Agrafioti, M.B. Arnaud, S. Bates,
A.J.P. Brown, S. Brunke, M.C.
Costanzo, D.A. Fitzpatrick, PW.J.
de Groot, D. Harris, L.L. Hoyer, B.
Hube, F.M. Klis, C. Kodira, N.
Lennard, M.E. Logue, R. Martin,
A.M. Neiman, E. Nikolaou, M. A.
Quail, J. Quinn, M.C. Santos, EF.
Schmitzberger, G. Sherlock, P.
Shah, K.A.T. Silverstein, M.S.
Skrzypek, D. Soll, R. Staggs, 1.
Stansfield, M.P.H. Stumpf, PE.
Sudbery, T. Srikantha, Q. Zeng, J.
Berman, M. Berriman, J. Heitman,
N.A.R. Gow, M.C. Lorenz, B.W.
Birren, M. Kellis, and C.A. Cuomo

2009/104 and CB 2009-39
Additional Cassettes for Epitope
and Fluorescent Fusion Proteins in
Candida albicans
M. Gerami-Nejad, K. Dulmage,
and J. Berman

2009/105 and CB 2009-40
Evolution in Candida albicans Pop-
ulations During a Single Passage
Through a Mouse Host
A. Forche, P.T. Magee, A. Selmec-
ki, J. Berman, and G. May

2009/106 and CB 2009-41
Efficient and Rapid Identification
of Candida albicans Allelic Status
Using SNP_RFLP
A. Forche, M. Steinbach, and J.
Berman

2009/107 and CB 2009-42
Aneuploid Chromosomes Are High-
ly Unstable During DNA Transfor-
mation of Candida albicans
K. Bouchonville, A. Forche, K.E.S.
Tang, A. Selmecki, and J. Berman

2009/234 and CB 2009-112

The DM Domain Protein DMRTI
is a Dose-Sensitive Regulator of
Fetal Germ Cell Proliferation and
Pluripotency

A.D. Krentz, M.W. Murphy, S.
Kim, M.S. Cook, B. Capel, R. Zhu,
A. Matin, A.L. Sarver, K.L. Parker,
M.D. Griswold, L.H.J. Looijenga,
V.J. Bardwell, and D.Zarkower

2009/254 and CB 2009-129

SNP Haplotype Mapping in a
Small ALS Family

K.A. Dick Krueger, S. Tsuji, Y.
Fukuda, Y. Takahashi, J. Goto, J.
Mitsui, H. Ishiura, J.C. Dalton,
M.B. Miller, J.W. Day, and L.P.W.
Ranum

2009/272 and CB 2009-140

De Novo Induction of Genetically
Engineered Brain Tumors in Mice
Using Plasmid DNA

S.M. Wiesner, S.A. Decker, J.D.
Larson, K. Ericson, C. Forster, J.L.
Gallardo, C. Long, Z.L. Demorest,
E.A. Zamora, W.C. Low, K. San-
taCruz, D.A. Largaespada, and
J.R. Ohlfest

2009/273 and CB 2009-141

Identification of PDE4D as a Pro-
liferation Promoting Factor in
Prostate Cancer Using a Sleeping
Beauty Transposon-based Somatic
Mutagenesis Screen

E.P. Rahrmann, L.S. Collier, T.P.
Knutson, M.E. Doyal, S.L. Kuslak,
L.E. Green, R.L. Malinowski, L.
Roethe, K. Akagi, M. Waknitz, W.
Huang, D.A. Largaespada, and P.
C. Marker

Geological Sciences, UMD

2009/144

Geomorphic Evolution of the Le
Sueur River, Minnesota, USA, and
Implications for Current Sediment
Loading

K.B. Gran, P. Belmont, S.S. Day,
C. Jennings, A. Johnson, L. Perg,
and P.R. Wilcock
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Geology and Geophysics

2009/95
A Hybrid Radial Basis Function -
Pseudospectral Method for Ther-
mal Convection in a 3-D Spherical
Shell
G.B. Wright, N. Flyer, and D.A.
Yuen

2009/98
Dynamical Influence on Plume
Patterns From Thermal-Chemical
Buoyancy in 3-D Mantle Wedge
G. Zhu, T.V. Gerya, S. Honda, P.J.
Tackley, and D.A. Yuen

2009/108
Thermomechanical Influences
From the Non-Monotonicity of the
Rheological Activation Parameters
in the Lower Mantle
C. Matyska, D.A. Yuen, and H.
Cizkova

2009/145
A Web-based Multi-user Collabo-
rative Interactive Visualization Sys-
tem for Large-scale Computing
Using Google Web Toolkit Technol-
ogy
R.M. Weiss, J.C. McLane, D.
Yuen, M.R. Knox, and W.W.
Czech

2010/11
On the Dynamics of 3-D Turbulent
Single Thermal Plumes at Various
Prandtl and Rayleigh Numbers
A. Vincent, D. Munger, G. Zhu,
and D. Yuen

2010/20
Dynamical Consequences in the
Lower Mantle With the Post-Per-
ovskite Phase Change and Strongly
Depth-Dependent Thermodynamic
and Transport Properties
N. Tosi, D.A. Yuen, and O. Cadek

Hormel Institute

2009/275 and CB 2009-143
Cyclin-Dependent Kinase-3—Medi-
ated c-Jun Phosphorylation at
Ser63 and Ser73 Enhances Cell
Transformation
Y.-Y. Cho, F. Tang, K. Yao, C. Lu,
F. Zhu, D. Zheng, A. Pugliese,
A.M. Bode, and Z. Dong

2009/276 and CB 2009-145

A Regulatory Mechanism for RSK2
NH,-Terminal Kinase Activity
Y.-Y. Cho, K. Yao, A. Pugliese,
M.L. Malakhova, A.M. Bode, and
Z. Dong

2009/277 and CB 2009-144

[6]-Gingerol Suppresses Colon
Cancer Growth by Targeting
Leukotriene A, Hydrolase

C.-H. Jeong, A.M. Bode, A.
Pugliese, Y.-Y. Cho, H.-G. Kim, J.-
H. Shim, Y.-J. Jeon, H. Li, H.
Jiang, and Z. Dong

Horticultural Science

2009/166 and CB 2009-71

Arabidopsis CaM Binding Protein
CBP60g Contributes to MAMP-In-
duced SA Accumulation and Is In-
volved in Disease Resistance
Against Pseudomonas syringae

L. Wang, K. Tsuda, M. Sato, J.D.
Cohen, F. Katagiri, and J. Glaze-
brook

Institute for Therapeutics
Discovery and
Development

2010/40 and CB 2010-10

Total Synthesis and Evaluation of
C26-Hydroxyepothilone D Deriva-
tives for Photoaffinity Labeling of
B-Tubulin

E.A. Reiff, S.K. Nair, J.T. Henri,
J.E. Greiner, B.S. Reddy, R.
Chakrasali, S.A. David, T.-L. Chiu,
E.A. Amin, R.H. Himes, D.G.
Vander Velde, and G.I. Georg

Integrative Biology
and Physiology

2009/171 and CB 2009-72

Treatment With Open Eyes: Mark-
ers-Guided Chronotheranostics
G. Cornélissen and F. Halberg

Laboratory Medicine
and Pathology

2009/143 and CB 2009-63

The University of Minnesota Bio-
catalysis/Biodegradation Data-
base: Improving Public Access

J. Gao, L.B.M. Ellis, and L.P.
Wackett

2009/171 and CB 2009-72

Treatment With Open Eyes: Mark-
ers-Guided Chronotheranostics
G. Cornelissen and F. Halberg

2009/229 and CB 2009-108

Human Colon Cancer Profiles
Show Differential MicroRNA Ex-
pression Depending on Mismatch
Repair Status and are Characteris-
tic of Undifferentiated Proliferative
States

A.L. Sarver, A.J. French, PM. Bor-
ralho, V. Thayanithy, A.L. Oberg,
K.A.T. Silverstein, B.W. Morlan,
S.M. Riska, L.A. Boardman, J.M.
Cunningham, S. Subramanian,
L.Wang, T.C. Smyrk, C.M.P. Ro-
drigues, S.N. Thibodeau, and C.J.
Steer

2009/230 and CB 2009-109

Eukaryotic Initiation Factor 4E
Binding Protein Family of Pro-
teins: Sentinels at a Translational
Control Checkpoint in Lung Tumor
Defense

Y.Y. Kim, L. Von Weymarn, O.
Larsson, D. Fan, J.M. Underwood,
M.S. Peterson, S.S. Hecht, V.A.
Polunovsky, and P.B. Bitterman
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Research Reports

Masonic Cancer Center

2009/229 and CB 2009-108
Human Colon Cancer Profiles
Show Differential MicroRNA Ex-
pression Depending on Mismatch
Repair Status and Are Characteris-
tic of Undifferentiated Proliferative
States
A.L. Sarver, A.J. French, PM. Bor-
ralho, V. Thayanithy, A.L. Oberg,
K.A.T. Silverstein, B.W. Morlan,
S.M. Riska, L.A. Boardman, J.M.
Cunningham, S. Subramanian,
L.Wang, T.C. Smyrk, C.M.P. Ro-
drigues, S.N. Thibodeau, and C.J.
Steer

2010/19 and CB 2010-4
Exocyclic Deoxyadenosine Adducts
of 1,2,3,4-Diepoxybutane: Synthe-
sis, Structural Elucidation, and
Mechanistic Studies
U. Seneviratne, S. Antsypovich, M.
Goggin, D. Quirk Dorr, R. Guza,
A. Moser, C. Thompson, D.M.
York, and N. Tretyakova

Mathematics

2009/243 and CB 2009-120
The Intersection of Theory and Ap-
plication in Elucidating Pattern
Formation in Developmental Biol-
0gy
H.G. Othmer, K. Painter, D.
Umulis, and C. Xue

2009/244 and CB 2009-121
Multi-scale Models of Cell and Tis-
sue Dynamics
M.A. Stolarska, Y. Kim, and H.G.
Othmer

2009/245 and CB 2009-122
A Multi-time-scale Analysis of
Chemical Reaction Networks: 1.

Deterministic Systems
C.H. Lee and H.G. Othmer

Mechanical Engineering

2009/139
Electromechanical Characteriza-
tion of Carbon Nanotubes in Tor-
sion via Symmetry Adapted Tight-
binding Objective Molecular Dy-
namics
D.-B. Zhang, R.D. James, and T.
Dumitrica

2009/156
Modulating the Optical and Elec-
tronic Properties of Highly Sym-
metric Si Quantum Dots
D.B. Zhang and T. Dumitrica

2009/178
A Model and Heat Transfer Corre-
lation for Rooftop Integrated Pho-
tovoltaics With a Passive Air Cool-
ing Channel
G. Mittelman, A. Alshare, and J.H.
Davidson

2009/179
Study of a Quench Device for the
Synthesis and Hydrolysis of Zn
Nanoparticles: Modeling and Ex-
periments
T.A. Hamed, L. Venstrom, A. Al-
share, M. Brulhart, and J.H.
Davidson

2009/194
Homogeneous Nucleation With
Magic Numbers: Aluminum
S.L. Girshick, P. Agarwal, and
D.G. Truhlar

2009/235
Numerical Modelling of Ozone
Production in a Wire-Cylinder Co-
rona Discharge and Comparison
With a Wire-Plate Corona Dis-
charge
P. Wang and J. Chen

2009/241 and CB 2009-118
Feasibility of Using a Computer
Modeling Approach to Study SUI
Induced by Landing a Jump
Y. Zhang, S. Kim, A.G. Erdman,
K.P. Roberts, and G.W. Timm

2009/269
Composite Relation for Laminar
Free Convection in Inclined Chan-
nels With Uniform Heat Flux
Boundaries
G. Mittelman, A. Alshare, and J.H.
Davidson

2010/8
Simulations of Flow and Heat
Transfer in a Serpentine Heat Ex-
changer Having Dispersed Resist-
ance With Porous-Continuum and
Continuum Models
A.A. Alshare, T.W. Simon, and
P.J. Strykowski

2010/21
Helical Nanotube Structures of
MoS, With Intrinsic Twisting: An
Objective Molecular Dynamics
Study
D.-B. Zhang, T. Dumitrica, and G.
Seifert

Medicinal Chemistry

2009/185 and CB 2009-79
Allosteric Modulation of the
Dopamine D2 Receptor by Pro-
Leu-Gly-NH, Peptidomimetics
Constrained in Either a Polypro-
line Il Helix or a Type Il B-Turn
Conformation
B. Raghavan, K.J. Skoblenick, S.
Bhagwanth, N. Argintaru, R.K.
Mishra, and R.L. Johnson

2010/38 and CB 2010-8
Evaluation of Density Functionals,
SCC-DFTB, Neglect of Diatomic
Differential Overlap (NDDO) Mod-
els and Molecular Mechanics
methods for Prolyl-leucyl-glyci-
namide (PLG) and Structural
Analogs
R.L. Wood, B.J. Young-Dixon, A.
Roy, B.C. Gay, R.L. Johnson, and
E.A. Amin

2010/39 and CB 2010-9
Design, Synthesis and Evaluation
of Analogs of Initiation Factor 4E
(elF4E) Cap-binding Antagonist
Bn7-GMP
Y. Jia, T.-L. Chiu, E.A. Amin, V.
Polunovsky, P.B. Bitterman, and
C.R. Wagner
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2010/40 and CB 2010-10
Total Synthesis and Evaluation of
C26-Hydroxyepothilone D Deriva-
tives for Photoaffinity Labeling of
B-Tubulin
E.A. Reiff, S.K. Nair, J.T. Henri,
J.E. Greiner, B.S. Reddy, R.
Chakrasali, S.A. David, T.-L. Chiu,
E.A. Amin, R.H. Himes, D.G.
Vander Velde, and G.I. Georg

2009/292 and CB 2009-150
Identification of Novel Non-Hy-
droxamate Anthrax Toxin Lethal
Factor Inhibitors by Topomeric
Searching, Docking and Scoring,
and in Vitro Screening
T.-L. Chiu, J. Solberg, S. Patil,
T.W. Geders, X. Zhang, S. Ran-
garajan, R. Francis, B.C. Finzel,
M.A. Walters, D.J. Hook, and
E.A. Amin

Medicine

2009/142 and CB 2009-62
Tristetraprolin Mediates Interfer-
on-y mRNA Decay
R.L. Ogilvie, J.R. SternJohn, B.
Rattenbacher, I.A. Vlasova, D.A.
Williams, H.H. Hau, P.J. Blacks-
hear, and P.R. Bohjanen

2009/230 and CB 2009-109
Eukaryotic Initiation Factor 4E
Binding Protein Family of Pro-
teins: Sentinels at a Translational
Control Checkpoint in Lung Tumor
Defense
Y.Y. Kim, L. Von Weymarn, O.
Larsson, D. Fan, J.M. Underwood,
M.S. Peterson, S.S. Hecht, V.A.
Polunovsky, and P.B. Bitterman

2009/233 and CB 2009-111
Regulatory Element Identification
in Subsets of Transcripts: Compar-
ison and Integration of Current
Computational Methods
D. Fan, P.B. Bitterman, and O.
Larsson

2010/39 and CB 2010-9
Design, Synthesis and Evaluation
of Analogs of Initiation Factor 4E
(elF4E) Cap-binding Antagonist
Bn7-GMP
Y. Jia, T.-L. Chiu, E.A. Amin, V.
Polunovsky, P.B. Bitterman, and
C.R. Wagner

Molecular Pharmacology

and Experimental
Therapeutics,
Mayo Medical School

2009/180 and CB 2009-74

Selective and Irreversible In-
hibitors of Aphid Acetyl-
cholinesterases: Steps Toward
Human-Safe Insecticides

Y.-P. Pang, S K. Singh, Y. Gao,
T.L. Lassiter, R.K. Mishra, K.Y.
Zhu, and S. Brimijoin

2009/181 and CB 2009-75

Selective and Irreversible In-
hibitors of Mosquito Acetyl-
cholinesterases for Controlling
Malaria and Other Mosquito-
Borne Diseases

Y.-P. Pang, F. Ekstrom, G.A.
Polsinelli, Y. Gao, S. Rana, D.H.
Hua, B. Andersson, P.O. Anders-
son, L. Peng, S.K. Singh, R.K.
Mishra, K.Y. Zhu, A.M. Fallon,
D.W. Ragsdale, and S. Brimijoin

2009/182 and CB 2009-76

Structure of HI-6°Sarin-Acetyl-
cholinesterase Determined by X-
ray Crystallography and Molecular
Dynamics Simulation: Reactivator
Mechanism and Design

F. Ekstrom, A. Hornberg, E. Ar-
tursson, L.-G. Hammarstrom, G.
Schneider, and Y.-P. Pang

2009/183 and CB 2009-77

Potent New Small-molecule In-
hibitor of Botulinum Neurotoxin
Serotype A Endopeptidase Devel-
oped by Synthesis-based Comput-
er-aided Molecular Design

Y.-P. Pang, A. Vummenthala, R.K.
Mishra, J.G. Park, S. Wang, J.
Davis, C.B. Millard, and J.J.
Schmidt

Microbiology

2009/227 and CB 2009-106

Glycerol Monolaurate Prevents
Mucosal SIV Transmission

Q. Li, I.D. Estes, P.M. Schlievert,
L. Duan, A.J. Brosnahan, P.J.
Southern, C.S. Reilly, ML.L. Peter-
son, N. Schultz-Darken, K.G.
Brunner, K.R. Nephew, S. Pambuc-
cian, J.D. Lifson, J.V. Carlis, and
A.T. Haase

2009/228 and CB 2009-107

Microarray Analysis of Lymphatic
Tissue Reveals Stage-specific,
Gene Expression Signatures in
HIV-1 Infection

Q. Li, A.J. Smith, T.W. Schacker,
J.V. Carlis, L. Duan, C.S. Reilly,
and A.T. Haase

2009/240 and CB 2009-117

Global Genomic Analysis Reveals
Rapid Control of a Robust Innate
Response in SIV-infected Sooty
Mangabeys

S.E. Bosinger, Q. Li, S.N. Gordon,
N.R. Klatt, L. Duan, L. Xu, N.
Francella, A. Sidahmed, A.J.
Smith, E.M. Cramer, M. Zeng, D.
Masopust, J.V. Carlis, L. Ran,
T.H. Vanderford, M. Paiardini,
R.B. Isett, D.A. Baldwin, J.G. Else,
S.I. Staprans, G. Silvestri, A.T.
Haase, and D.J. Kelvin

Neuroscience

2009/184 and CB 2009-78

Low-frequency Oscillations in the
Cerebellar Cortex of the Tottering
Mouse

G. Chen, L.S. Popa, X. Wang, W.
Gao, J. Barnes, C.M. Hendrix, E.J.
Hess, and T.J. Ebner

Spring 2010

Supercomputing Institute Research Bulletin

21



Research Reports

Neurosurgery

2009/272 and CB 2009-140
De Novo Induction of Genetically
Engineered Brain Tumors in Mice
Using Plasmid DNA
S.M. Wiesner, S.A. Decker, J.D.
Larson, K. Ericson, C. Forster, J.L.
Gallardo, C. Long, Z.L. Demorest,
E.A. Zamora, W.C. Low, K. San-
taCruz, D.A. Largaespada, and
J.R. Ohlfest

Orthopaedic Surgery

2009/140 and CB 2009-60
Poroviscoelastic Cartilage Proper-
ties in the Mouse From Indentation
S. Chiravarambath, N.K. Simha,
R. Namani, and J.L. Lewis

2009/141 and CB 2009-61
Effect of Decorin and Dermatan
Sulfate on the Mechanical Proper-
ties of a Neocartilage
J.L. Lewis, D.A. Krawczak, T.R.
Oegema, Jr, and J.J. Westendorf

Pharmacology

2009/94 and CB 2009-35
Crystal Structure of NL63 Respira-
tory Coronavirus Receptor-binding
Domain Complexed With Its
Human Receptor
K. Wu, W. Li, G. Peng, and F. Li

Physical Medicine
and Rehabilitation

2009/129 and CB 2009-54
Modeling Current Pathways for
Therapeutic Electrical Applications
R. Patterson and F. Yang

2009/130 and CB 2009-53
An Improved Right Sided Electrical
Impedance Method to Monitor Pul-
monary Edema
R.P. Patterson, F. Yang, and A.
Belalcazar

Physics

2009/92

Calculation of Hydrogen Storage
Capacity of Metal-organic and Co-
valent-organic Frameworks by
Spillover

M. Suri, M. Dornfeld, and E. Ganz

2009/117

A Diffusion Monte Carlo Calcula-
tion of the Rate of Elastic Trans-
mission of a Helium Vapor Beam
Through a Slab of Superfluid Heli-
um

Y. Lutsyshyn and J.W. Halley

2009/192

Magnetic Order in a Spin-Half In-
terpolating Square-Triangle
Heisenberg Antiferromagnet

R.F. Bishop, PH.Y. Li, D.J.J. Far-
nell, and C.E. Campbell

Physics, UMD

2009/93

A Nonperturbative Calculation of
the Electron’s Magnetic Moment
With Truncation Extended to Two
Photons

S.S. Chabysheva and J.R. Hiller

Plant Biology

2009/103 and CB 2009-38

Evolution of Pathogenicity and
Sexual Reproduction in Eight Can-
dida Genomes

G. Butler, M.D. Rasmussen, M.F.
Lin, M.A.S. Santos, S. Sakthiku-
mar, C.A. Munro, E. Rheinbay, M.
Grabherr, A. Forche, J.L. Reedy, 1.
Agrafioti, M.B. Arnaud, S. Bates,
A.J.P. Brown, S. Brunke, M.C.
Costanzo, D.A. Fitzpatrick, PW.J.
de Groot, D. Harris, L.L. Hoyer, B.
Hube, F.M. Klis, C. Kodira, N.
Lennard, M.E. Logue, R. Martin,
A.M. Neiman, E. Nikolaou, M. A.
Quail, J. Quinn, M.C. Santos, F.F.
Schmitzberger, G. Sherlock, P.
Shah, K.A.T. Silverstein, M.S.
Skrzypek, D. Soll, R. Staggs, L.
Stansfield, M.P.H. Stumpf, PE.
Sudbery, T. Srikantha, Q. Zeng, J.
Berman, M. Berriman, J. Heitman,
N.A.R. Gow, M.C. Lorenz, B.W.
Birren, M. Kellis, and C.A. Cuomo

2009/119 and CB 2009-46

Phylogenetic Placement of an Un-
usual Coral Mushroom Challenges
the Classic Hypothesis of Strict
Coevolution in the Apterostigma
Pilosum Group Ant-Fungus Mutu-
alism

B.T.M. Dentinger, D.J. Lodge,
A.B. Munkacsi, D.E. Desjardin,
and D.J. McLaughlin

2009/154 and CB 2009-64

Medicago truncatula as a Model
for Dicot Cell Wall Development
M. Tesfaye, S.S. Yang, J.LE.S.
Lamb, H.-J.G. Jung, D.A. Samac,
C.P. Vance, J.W. Gronwald, and
K.A. VandenBosch

2009/166 and CB 2009-71

Arabidopsis CaM Binding Protein
CBP60g Contributes to MAMP-In-
duced SA Accumulation and Is In-
volved in Disease Resistance
Against Pseudomonas syringae

L. Wang, K. Tsuda, M. Sato, J.D.
Cohen, F. Katagiri, and J. Glaze-
brook

2009/190 and CB 2009-83

Transcriptome Analysis of Ara-
bidopsis Wild-Type and gl3—sst sim
Trichomes Identifies Four Addi-
tional Genes Required for Tri-
chome Development

M.D. Marks, J.P. Wenger, E. Gild-
ing, R. Jilk, and R.A. Dixon

2009/191 and CB 2009-84

Identification of Candidate Genes
Affecting A%-tetrahydrocannabinol
biosynthesis in Cannabis sativa
M.D. Marks, Li T., J.P. Wenger,
S.N. Omburo, W. Soto-Fuentes, J.
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