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The Center for Computational Sciences is a
memberof the College of Arts and Sciences and the

‘High Performance Computing Collaboratory at Mississippi State University.
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Director’s Note

The Center for Computational
Sciences (CCS) at Mississippi State
University is a College of Arts and
Sciences center with a mission to
Joster interdisciplinary research in
both the fundamental
understanding of and application of
all natural sciences. In particular,
to model and develop integrated
computational environments and
crosscutting tools that allows a
comprehensive, cross-disciplinary
approach to problem solving.

Year 2009 major activities/initiatives include: (1) A major Federal
Imitiative proposal in "Advanced Materials Design for Nano Devices"
(Last year this proposal made it through to the authorization bill but at
the last minute did not make it to the appropriation bill. This year, we are
very hopeful that it will make it all the way to the appropriation bill and
be funded; (2) An NSF funded Research Experiences for Undergraduates
(REU ) Site in Applied Mathematics and Biostatistics; (3) An NSF Proposal
Jor Interdisciplinary Training for Undergraduates in Biological and
Mathematical Sciences; (4) Initiating the establishment of a Center for
Autonomic Computing; and (5) Eighth Mississippi State - UAB Conference
on Differential Equations and Computational Simulations. This
conference was dedicated to Joe E. Thompson, W.L. Giles Distinguished
Professor, for his outstanding contributions to Mississippi State
University.

This report will provide details of these activities/initiatives, the list of
CCS Personnel, the 2009 awards and recognitions, and the 2009 research
publications. Also included in the report are the details on funding
activity. Here we have listed the activity from year 2003 onwards to
demonstrate the much enhanced activities in recent years. Overall, 2009
has been a successful year for CCS. We look forward to building on this
platform, to achieve greater excellence in the very near future.

Ratnasingham Shivaji

W. L. Giles Distinguished Professor
Director, Center for Computational Sciences
Department of Mathematics and Statistics
Mississippi State University
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CCS Personnel

Mathematics

Ratnasingham Shivaji, Director, W.L. Giles Distinguished Professor
Hyeona Lim, Assistant Professor

Seth Oppenheimer, Professor

Xingzhou Yang, Assistant Professor

Shantia Yarahmadian, Assistant Professor

Physics

Seong-Gon Kim, Associate Director, Associate Professor
Anatoli Afanasjev, Associate Professor

Torsten Clay, Associate Professor

Mark Novotny, Professor and Department Head
Gautam Rupak, Assistant Professor

Deepankgar Dutta, Assistant Professor

Electrical & Computer Engineering
Sherif Abdelwahed, Assistant Professor

Biological Sciences

Christopher Brooks, Assistant Professor
Diana C. Outlaw, Assistant Professor
Vincent Klink, Assistant Professor

Lisa Wallace, Assistant Professor

Mark Welch, Assistant Professor

Industrial Engineering
Mingzhou Jin, Associate Professor

Chemistry
Edwin A. Lewis, Professor and Department Head
Steven Gwaltney, Associate Professor

Computer Science

Ioana Banicescu, Professor
Changhe Yuan, Assistant Professor
Song Zhang, Assistant Professor

Statistics

QiQi Lu, Assistant Professor
Huiping Xu, Assistant Professor
Haimeng Zhang, Assistant Professor
Meng Zhao, Assistant Professor

College of Veterinary Medicine, Basic Sciences
Henry X.-F. Wan, Assistant Professor

Affiliated Faculty

Susan Bridges, Professor, Computer Science Department

Shane Burgess, Director, Life Sciences & Biological Institute

Yang Ki Hong, Professor & E. A. Larry Drummond Endowed Chair of Computer
Engineering, Dept. of Electrical & Computer Engineering, University of Alabama
Jagadish P. Singh, Research Professor, Institute of Clean Energy and Technology



CCS Current Major Inittiative #1

CCS submits a major Federal Initiative proposal in
“Advanced Materials Design for Nano Devices”

Dr. Seong-Gon Kim (PI) along with Dr. Ratnasingham Shivaji, Dr. Torsten Clay, Dr.
Steven Gwaltney, Dr. Mark Novotny, Dr. Hyeona Lim, and Dr. Jagadish Singh
submitted a major proposal entitled “Advanced Materials Design for Nano Devices” for
Federal Initiative funding from the Department of Defense. Last year this proposal
made it to the Authorization bill. We expect the proposal to make it all the way to the
Appropriation bill this year.

Mississippi State University proposes to conduct transformative research to develop
unique and innovative materials and magnetic memory elements for high-density
nanoscale memory devices and nanosensors for chemical warfare agents in support of
the Nano Electronics Team of the Sensor and Electron Devices Directorate (SEDD) at
the U.S. Army Research Laboratory (ARL).

Slnm.

MAIN DELIVERABLES:
1) High-magnetization Ba-hexaferrite magnetic nanoparticles and films
2) Prototype 8x8 arrays of current-rewritable magnetic nanoscale memory cells
3) Prototype 8x8 arrays of voltage-rewritable multiferroic memory cells
4) Gold nanoparticle-based portable sensors for toxic organophosphorus agent:
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TASKS

Task 1: Tailoring Magnetic Properties of
Hexaferrites
Member: 5. Kim (Lead, MSU, Phys), T. Clay (MSU,
Phys), 5. Gwaltney (MSU, Chem), Y. Hong (UA,
Elect. & Comp. Eng.)
Goal: To understand the mechanisms of
magnetization and magnetoelectric coupling in
hexaferrites and optimize these properties for
spintronic and multiferroic magnetic memory
applications.

Rare Earth Mine Production

-

1,000 Metric tonnes
oBEEER

Task 2: Current-Rewritable Magnetic Nanoscale
Memory Cells

Member: M. Novotny (Lead, MSU, Phys), H. Lim
(MSU, Math), R. Shivaji (MSU, Math), Y. Hong (UA,
Elect. & Comp. Eng.)

Goal: To develop current-rewritable, low-power
consumption memory cells using a vortex spin-
flipping arrangement for nanoscale non-volatile
magnetic memaory cells.

- Ring type writer 1

Render Iongitudinal recor

Task 3: Voltage-Rewritable Multiferroic Memory
Cells

Member: T. Clay (Lead, MSU, Phys), 5. Kim (MSU,
Phys), Y. Hong (UA, ECE)

Goal: To develop voltage-rewritable non-volatile
magnetoelectric random access memory (MERAM)
cells operating at room temperature using
multiferroic materials.

Task 4: Nanosensors for Chemical Warfare Agents
Member: J. Singh (Lead, MSU, ICET), S. Gwaltney
(MSU, Chem), P. Ray (JSU, Chem), F. Yueh (MSU,
ICET)

Goal: Develop a battery operated state-of-the-art,
cost effective, compact, high sensitivity and
specificity nanoparticle based surface energy
transfer (NSET) and surface enhanced Raman
spectroscopy (SERS) nanosensars for chemical
warfare agents.
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ORGANIZATION
nced Materials Design for Nano Devices
PI: Seong-Gon Kim (MSU, Phys)

Administration
R. Shivaji (CCS Director, Math)

Optimizing Magnetic Current-Rewritable Voltage-Rewritable Nanosensors for
Title Properties of Nanoscale Magnetic Multiferroic Memory Chemical Warfare
Hexaferrites Memory Cells Cells Agents
Lead |S.Kim (MSU, Phys) M. Novotny (MSU, Phys} | T. Clay (MSU, Phys) 1. Singh (MSU, ICET)
i gfa"]t(:"'sﬁ:ﬂ:ﬂﬂm} H.Lim (MSU,Math)  [S.Kim (MSU,Phys) | 5. Gwaltney (MSU, Chem)
Team SI Erwin r:IRL] ! R. Shivaji (MSU, Math)  |S. Erwin (NRL) P. Ray (ISU, Chem)
Y. Hong (UA, ECE) Y. Hong (UA, ECE) Y. Hong (UA, ECE) F. Yueh (MSU, ICET)
Postdoc | 2 Postdoc (MSU) 2 Postdoc (MSU) 2 Postdoc (1 MSU + 1 UA) | 1 Postdoc (MSU)
Student |3 GRA (MSU) 3 GRA (MSU) 4GRA(2MSU+2UA) | 4GRA (3 MSU +1J5U)

Interdisciplinary team: Computational Physics, Experimental Physics, Chemistry,
Mathematics, Electrical and Computer Engineering, Materials Science
Education: 14 doctoral students and 7 postdocs will be involved in research each year

EXPANDING MSU CAPABILITIES

[ Research in materials science is one of the leading thrust
areas of research at the CCS - Superconductivity,
nanostructures, micromagnetic simulations.

273, 483 [1996) = Crystalline
ropes of carbon nanotubes (5. Kim with

)S‘y(ondncl'w'rt\f
Nobel laureate R Smalley) . T. Clay)

Micromagnetc simulation
[M. Novotny)

U The project provides MSU team an opportunity4o expand its
expertise to advanced magnetic materials

[ Prof. Hong of UA is one of the highlyrecognized experts in
magnetic nanoparticle synthesisand microcircuit fabrication.
= Inventor of “Pac-man” -shaped NigFe,, thin film elements
= Recently synthesized world’s smallest (< 20 nm) spherical Ba-
hexaferrite nanoparticles.
[ Dr. S. Erwin of NRL (Task 1 & 3) is one of the world’s best experts
in nanocrystal doping and theory of magnetism.

Erwin, et al., “Doping Semiconductor
Manocrystals,” Nature 436, 91 (2005)




COLLABORATION WITH FEDERAL AGENCY

Federal Agency: Department of the Army Support Letter
Program Officer: Dr. Madan Dubey L &
MNano Electronics Team Leader @ : e

Army Research Laboratory

Sensor and Electron Devices Directorate

Title: University and Industry Research Centers peei
Army PE/Project: 61104.J13 05D e e e et
PE #: 06011044 P—

are very impressed with the
Devices™ at the Center for Computational Sciences (CCS) m Miss-issippi State Univ:rsit:,-.

— T oz
T vt A --.---r—--fn;----—.-'

ECONOMIC IMPACT
O Will bring products to the market to be used for

both civilian and national security applications. “

O Will bring research and manufacturing work for i"—
2

next generation of high-tech equipments/devices
critical to national security to the State of
* Miniature GHz circulators a
* Insect-sized micro air vehicles (MAV)
= Lightweight communication systems / -
= Biological and chemical sensor device
d New ultra-high-density memory devices
developed in the proposal will create a muyjti-
billion dollar market for the information storage
industry and increase information security
significantly.

[ The success of this projecthasa s otential to
bring new high-tech manufacturing work to
of Mississippi. Support letters:

® Seagate Technology, Fremont, CA;
* Western Digital, San Jose, CA; m“"“‘
= Custom Sensors & Technology, Frenton, MO. "\@ v
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CCS Current Major Inittiative #2

CCS Received National Science Foundation funding to host a site for a
Research Experiences for Undergraduates (REU) Program in Applied
Mathematics and Biostatistics

Dr. Hyeona Lim is the Principal Investigator of this project. Dr. Ratnasingham Shivaji is
the Co-Principal Investigator and both Dr. Xingzhou Yang and Dr. Haimeng Zhang
serve as senior personnel. The REU site project for the summers of 2010 and 2011 is
aimed at involving undergraduate students each year in active research under the
supervision of these four applied mathematicians and statisticians who are dedicated
researchers and mentors. The major area of concentration will be applied mathematics
and biostatistics. The cross-cutting themes of the project are image processing,
population dynamics, computational mathematical biology, and highly stratified
modeling in biostatistics.

zxrzmsnczs foe b
UNDERGRADUATES

APPliED HATHEmATicS § BosTisTics

ree On-campus Housing and Allowance for Meals
ariety of Research Opportunities ‘

Experienced Faculty Mentoring ~ /;
‘Weekend Social Activities i

& Feaek
Ellglblllty : N&L’,
- US Citizens or Permanent Residents -
Background in Multivariable Calculus, LmearAIgebra
and Ordinary Differential Equations or Probability

. Women and students from underrepresented groups are.
partlcularly encouraged to apply {

' APPLICATION DEADLINE: FEBRUARY 15, Z010 :
: ONLINE APPLICATION: —@(
~ WWW.MSSTATE.EDU/DEPT/MATH/EVENTS/REU

gy g i
F’«‘ ~*or more information contact:

o A
@ Arts & c
.. MISSISSIPPI STATE Science§ {% *



Of the seventy-one applications received for the 2010 REU Program, 7 students were
selected from the pool of very strong applicants.

REU Program - Summer 2010 Participants:

(Lto R) Helene Duke, Providence College; Justin Hansen, University of Vermont;
Yicong Yong, University of Florida; Brittany Stephenson, Mississippi State University;
Emily Pool, University of Arkansas; John Corring, University of Southern Mississippi;
Bonnie Roberson, Mississippi State University



CCS Current Major Inittiative #3

Biologists, computer scientists, and statisticians join to submit an NSF-
UBM (National Science Foundation — Interdisciplinary Training for
Undergraduates in Biological Sciences and Mathematical Sciences)
proposal

Dr. Christopher Brooks led a team of members, Haimeng Zhang, Lisa Wallace, Huiping
Xu and Changhe Yuan, in the submission of a UBM Group proposal “The Landscape
Genetics of Plant-Pollinator Interactions-Integrating Models and Data”. This
project aims at three year research experiences for MSU undergraduate participants.
Participants will be provided a comprehensive educational exposure to mathematical
biology while they are involved in research projects that address important questions in
landscape genetics. This initiative is expected to greatly enhance the interaction between
biologists and mathematicians at MSU.




CCS Current Major Initiative #4

Computer scientists and engineers join to propose the establishment of a
Center for Autonomic Computing

Dr. Ioana Banicescu (PI) along with Dr. Sherif Abdelwahed (Co-PI) is planning to
establish a Center for Autonomic Computing through CCS. They received an NSF
planning grant and have submitted a full proposal to the NSF as well as for the Federal
Initiatives Funding. The prospective activities of the Center for Autonomic Computing
at Mississippi State University aim towards the development of model-driven
frameworks, based on model-based or model-free approaches, for autonomic computing
systems and applications.

Multiple-fault Diagnosis

Performance Optimization of Problems USin Bﬂyesian Networks

in Computational Science And Engineering

Learning Genetic = *
Interaction Networks

Efficient Inference in
Bayesian Networks

Control-based Framework
for Self-managing Systems




CCS Current Major Initiative #5

Mathematicians host an international conference on Differential
Equations and Computational Simulations.

CCS hosted an International Conference (8t Mississippi State-UAB Conference) on
Differential Equations and Computational Simulations with representatives from twelve
countries attending.

The primary objective of this conference is to provide a common forum for
mathematicians, scientists, and engineers from industries, federal laboratories, and
academia, where they can exchange research and development ideas. The conference
aims to promote research and education in mathematical and computational analysis of
theoretical and applied differential equations. This conference centers on the interaction
of engineers, physicists, and mathematicians.

The gym Mississippi State-UAB Conference on Differential Equations and Computation:
May 7-2, 2009
The Eighth Mississippi State-UAB Conference an Differential Equations and Computational Simulations was held on May 7-9, 2009, at Mi
University, Starkville, Mississippi. There were 13 invited principal lectures presented by:

Atotal of 147 participants and 20 int

Douglas Arnold, University of Minnesota came from 12 different countries. The 201 Joe F. ?’('FOM/J‘SO” ‘
Peter Bates, Michigan State University dedicated to Joe F. Thompson, W. L. Giles Dy R

Jack Benek, Wright-Patterson Air Force Base, (OH) of Aerospace Engineering, for his outstanding and continuing

Alfonso Castro, Harvey Mudd College, (CA) contributions to Mississippi State University. 13 principal lectures

Pavel Drabek, University of West Bohemia, Czech Republic and 89 contributed talks were delivered. We supported 50 geaduate

Gisele Goldstein, University uszmp]lis) {TN) students /new Ph.D)s using the MSF grant.

Philip Maini, University of Oxford, United Kingdom

Scott Morton, Eglin Air Force Base, (FL)

Tinsley Oden, University of Texas at Austin

Stanley Osher, University of California at Los Angeles

Peter Polacik, University of Minnesota

Jere Segrest, University of Alabama at Birmingham

Theresa Windus, AMES LAB, U.S, Department of Energy, (1A)

Atlas Conferences, Electronic Journal of Differential
Equations [EJDE), Institute of Mathematics and its
Applications [IMA] and National Science Foundation
[MSF] were the co-sponsors for this conference.

For more information contact:
Ratnasingham Shivaji, shivaji@ra.msstate.edu - Bharat Soni, bsoni@uab.edu
Jianping Zhu, jzhu@math.uta.edu - Hyeona Lim, hlim@math.msstate.edu + Roy Koomullil, rkcomul@uab.edu



Conference Participants’ Comments:

This is to thank you for the great meeting you provided the community of Differential
Equations and Computational Simulations. Once more you organized the best meeting in the
nation.

Alfonso Castro, Harvey Mudd College

The meeting was wonderful. MSU is always amazingly hospitable. I had many useful
mathematical discussions with old friends and with new acquaintances.

Jerry Goldstein, University of Memphis

The conference was excellently organized; the organizers did a great job. This is my third
participation to the MSU-UAB Conference and I consider this event very important for the
differential equations and computer simulations people. The organizers came up with a very
good choice of plenary speakers and the parallel sessions were populated with many well-
known researchers. The social aspect of the conference was also carefully taylored. I think that
I speak on behalf of all participants when I say that we all had a great and productive time at
the 8th MSU-UAB Conference. I look forward to participate to the gth MSU_UAB Conference
on Differential Equations & Computer Simulations.

Nicolae Tarfulea, Purdue University Calumet

This was a great conference, outstanding principal speakers, an environment conducive to
scientific exchange and personal interaction, and perfectly organized. Many thanks to the
organizers, I really appreciate their effort.

Georg Hetzer, Auburn University

It has been one of the best conferences in DEs and DSs that I attended in recent years! I was
somewhat reserved and not expecting much going south to Mississippi for the first time. But
the reality has exceeded any of my expectations! The organization, the venue, and the logistics
were just excellent as were the talks and all the social events. Don't change much for the future
conferences, and there is not much to improve or add! Thank you very much for the excellent
event!

Anatoli F. Ivanov, Penn State University

I can even say it is the best conference I have attended. Organizers take care of almost
everything and we just focus on the conference. We did not need to worry about
transportation- they pick up back and forth from airport to hotel and from hotel to conference
center. We did not need to worry about food-they offer very nice food with lots of choices. The
banquet is not only a good dinner but also a wonderful social time.

So we have lots time to focus on the conference and talk to other researchers. I was educated
by the wide range topics covered by principal speakers. It is good to learn so many related
research areas in differential equations and computational simulations. I like the time slots of
principal speakers and parallel sessions. I also like the idea to have a special issue of EJDE for
some papers presented in the conference.

At the end, I would like to take this opportunity to thank Dr. Shivaji, Dr. Lim and all other
organizers and volunteers. You have done a great job!

Zhifu Xie, Virginia State University



CCS Awards and Recognition

Dr. Christopher Brooks was awarded an ERDC grant for the project
“Topological Features and Dynamics of Gene Flow Networks”.

Dr. Mark Novotny filed a patent for “System and Method for Charging
Rechargeable Batteries”.

Dr. Lisa Wallace received a National Science Foundation award for the
proposal titled, “Collaborative Research: The role of isolation in species
diversification...” which will run till 2012.

Dr. Anatolis Afanasjevs brings a DOE grant for the project titled, “Nuclei at
Extreme Conditions: A Relativistic study” which will run till 2012.

Dr. Torsten Clay is an active researcher who has been awarded a DOE grant
titled, “Theory of Coexisting Density Waves in Low Dimensional Quarter —
Filled Band Molecular Solids” which will run till 2010.

Dr. Qi Qi Lu was awarded a grant from Environment Canada for the project
“Changepoint Estimations for Canadian Sky-Cloudiness Frequencies Using
a Temporal Continuation-Ratio Logit Model”.




CCS Awards and Recognition

- Dr. Vincent Klink was awarded a grant from the MS Soybean Promotion
Board for the project “Identifying Full-Length Open Reading Frames of
Genes involved in Interactions between Soybean and Nematodes”.

Dr. Steven Gwaltney was awarded a U.S. Department of Defense award for
his project titled, “Molecular Modeling to Develop Better Reactivators”.

Dr. Ioana Banicescu and Dr. Sherif Abdelwahed received a
planning grant to start a Center for Autonomic Computing at
Mississippi State University. Dr. Ioana Banicescu was
honored with an invitation from the European Research
Council to serve on the European Research Council Advanced
Grant Evaluation Panel. This panel will be active from 2008-
2013. The European Research Council promotes outstanding,
frontier research in the sciences and humanities across
Europe. Having a faculty member serve on this elite panel of
this prestigious council is a superb achievement for MSU.

Dr. Hyeona Lim, Dr. Ratnasingham Shivaji, Dr. Xingzhou
Yang, and Dr. Haimeng Zhang received a National Science
Foundation Grant to host a Research Experience for
Undergraduates (REU) site in Applied Mathematics and Bio-
: Statistics during the summers of 2010 and 2011. Also Dr. Lim
and Dr. Shivaji received a National Science Foundation grant
. to host the 81 MSU-UAB Conference on Differential




CCS Funded Proposals

Sponsor

US Department of
Army
ABSL Power
Solutions, Inc.

Rensselaer
Polytechnic Institute

National Science
Foundation

DOE

Environment Canada

US Department of
Defense

National Science
Foundation

ERDC

MAFES/MS Soybean
Promotion Board

National Science
Foundation

National Science
Foundation

DOE

National Science
Foundation

DOE

MS Soybean
Promotion Board

ORED (Mississippi
State University)
(RIP)
ORED (Mississippi
State University)
(RIP)

Project Title

Molecular Packing Software for
Ad-Initio Crystal Structure
Portable Energy Divisions: Composites,
Modeling, and Integration, Task 2
Non Equilibrium Growth Phenomena and
Scalability in Synchronized
Computing Networks
The Seventh Mississippi State-UAB
Conference on Differential Equations and
Computational Simulations
Nuclei at Extreme Conditions: A
Relativistic Study
Changepoint Estimation for Canadian
Sky-Cloudiness Frequencies Using a
Temporal Continuation-Ratio Logit Model
Molecular Modeling to Develop Better
Reactivators (Ran through Center for
Environmental Health Sciences (CEHS)
with Overhead split between CCS and
CEHS)

Collaborative Research : The role of
isolation in species diversification:
insights into dispersal and evolution of
endemics Lotus
Topological Features and Dynamics of
Gene Flow Networks
Development of a Rapid Genetic Field
Race Test for Soybean Cyst Nematode
(SCN) and Generation of SCN
Resistance through
Gene Inactivation
The Eighth Mississippi State- UAB
Conference on Differential Equations and
Computational Simulations
Planning of a Center for Autonomic
Computing
Theory of Coexisting Density Waves in
Low Dimensional Quarter-Filled Band
Molecular Solids
REU site Project: REU in Applied
Mathematics and Biostatistics
Nuclei at Extreme Conditions:

A Relativistic Study
Identifying Full-Length Open Reading
Frames of Genes involved in Interactions
between Soybean and Nematodes

Ciliary Dynamics and the Moatilities of the
Single-Celled Algae Chlamydomonas

Estimation of Latent Class Models with
Conditional Dependence Using
Multivariate Probit Analysis

Amount
$17,474

$209,990

$274,970

$32,000

$212,000

$20,000

$48,900

$99,777

$110,000

$54,850

$35,000

$10,000

$507,111

$200,000

$222,000

$35,000

$10,000

$10,000

Personnel
Kim
Novotny

Novotny

Lim, Shivaji
Afanasjevs

Lu

Gwaltney

Wallace

Brooks
Klink,
Lawrence,

Koger, Allen,
Balbalian

Lim, Shivaji

Banicescu,
Abdelwahed

Clay

Lim. Shivaji,
Yang, Zhang

Afanasjevs

Klink

Yang

Xu

Status

Awarded
(03/24/03 - 12/31/06)
Awarded
(04/11/06 - 04/10/07)

Awarded
(09/01/04 - 08/31/08)

Awarded
(08/15/07 - 07/31/08)

Awarded
(12/15/06 - 11/14/09)

Awarded
(12/01/08 - 03/31/09)

Awarded
(01/11/07 - 01/10/10)

Awarded
(03/01/09 - 02/29/12)

Awarded
(03/02/09 - 9/30/11)

Awarded
(04/01/09 - 3/31/10)

Awarded
(06/15/09 - 5/31/10)

Awarded
(07/01/09 - 6/30/10)

Awarded
(09/01/08 - 8/31/10)

Awarded
(09/15/09 - 08/31/11)
Awarded
(11/15/09 - 11/14/12)

Awarded
(12/16/09 - 05/31/13)

Awarded
(01/01/10 - 12/31/10)

Awarded
(01/01/10 - 12/31/10)



CCS Pending Proposals

Sponsor

Federal Initiative for
Funding (2010-2011)
Department of
Defense

Federal Initiative for
Funding (2010-2011)
Department of
Defense
US Department of
Energy (12/01/08)

National Science
Foundation
(01/20/09)

DOE
(09/01/09)
National Science
Foundation
(12/15/09)
National Science
Foundation
(09/30/09)
National Science
Foundation
(07/24/09)

NIH
(09/24/09 )

National Science
Foundation
(10/31/09)

National Science
Foundation
(10/31/09)

National Science
Foundation
(01/13/10)

National Science
Foundation
(02/01/10)

National Science
Foundation
(02/11/10)

National Science
Foundation
(03/06/10)

National Science
Foundation
(06/01/10)

Project Title

Advanced Materials Design for
Nano Devices

Towards Reliable and Green Computing
Systems: An Automatic Management
Approach

Few-and Many-Body Nuclear Theory from
QCD
GEPR: Identification of Gene Regulatory
Networks Involved in Resistance as
Identified by Laser Capture
Microdissection and FLX-454 Sequencing
of RNA Isolated from
Nematode Feeding Sites
Universality, Nuclear Physics
and QCD
Efficient Numerical Methods for
Variational Image Restoration
and Segmentation

Composition Markov Chains of
Multinomial Type

Collaborative Research: Magnolia
grandiFLORA: A digital Herbarium of
Collections in Mississippi
Early Detection of Myocardial Infraction:
A 3D Diffusion Tensor MRI Study on
Heart Fiber Architecture

Materials Inspired by Network Theory

Tailoring Magnetic Properties of
Hexagonal Ferrites

A Mechanical and Computational Model
of the Unicellular Green Algae
Chlamydomonas
Characterization of cpDNA SSR’s in
Lotus for inferring phylogeographic
patterns on the Channel Islands

UBM Group: The Landscape Genetics of
Plant-Pollinator Interactions — Integrating
Models and Data

Center for Autonomic Computing at
Mississippi State University

EMSW21-RTG Research Training in
Partial Differential Equations with
applications in Biology and
Material Science

Amount

$7.02M

$2,599,651

$383,461

$869,986

$843,338

$217,702

$33,165

$677,146

$418,476

$488,960

$494,638

$73,955

$14,401

$237,780

$274,789

$2,126,807

Personnel

Clay,
Gwaltney,
Kim, Lim,

Novotny, Ray,
Shivaji, Singh,
Hong

Banicescu,
Abdelwahed

Rupak

Klink

Rupak

Lim

Zhang

L. Wallace,
C. Brooks,
G. Ervin

Zhang

Novotny

Kim

Yang

Wallace

Brooks,
Zhang,
Wallace, Xu,
Yuan
Banicescu,
Abdelwahed

Lim, Shivaji,
Yang,
Yarahmadian

Status

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending



Other CCS Recent Proposals

Sponsor

Ultralife Corporation

National Science Foundation

DHS/SERRI

NASA

SERRI

National Science Foundation
(10/30/08)

DOE

National Science Foundation

National Science Foundation
(EPSCoR)
EPSCoR
EPSCoR
EPSCoR

National Science Foundation

National Science Foundation

Project Title

Confirmation and Development of a Fast-
Charging Method for Lion-Cells

CDI-Type Il; Perfectly Scalable
Asynchronous Computing: Theory,
Algorithms, and Implementations
Developing A Quantitative Risk Model for
Ranking Alternative Transportation
Security Measures
Enhancing the Wildland Fire Assessment
System using NASA Assets, Models,
and Resources
Developing A Quantitative Risk Model for
Ranking Alternative Transportation
Security Measures
4D CFD; A Spatiotemporal Approach to
Fluid Dynamics
Integrated Simulations and Experiments to
Develop Reforming Catalyst for
Renewable Hydrogen Production
from Glycerin
Ecological Influences on the Evolutionary
Diversification of Orchids: A
Multidisciplinary Study of Landscape
Genetics, Floral Morphology and Selection
in Plantanthera Dilatata
Modeling of Microsatellites in Generating
Evolutionary Potential
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