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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 foster
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 2010 major activities/initiatives include: (1) A major Federal Initiative
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 open forum for all the researchers interested in
conducting research in magnetic material for nanoelectronics; (4) Establishment
of a Center for Autonomic Computing; (5) An NSF Proposal for Nanoelectronics
2010 and beyond (NEB) proposal; and (6) Mini Workshop on Mathematical
Biology & Computational Modeling. Major events/proposals already planned in
the near future include: (1) Major Upcoming Conference: Differential Equation
Weekend Conference; (2) Ninth Mississippi State - UAB Conference on
Differential Equations and Computational Simulations; and (3) An NSF Proposal
for Interdisciplinary Training for Undergraduates in Biological and
Mathematical Sciences.

This report will provide details of these activities/initiatives, the list of CCS
Personnel, the recent awards and recognitions, and the 2009 & 2010 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, 2010 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, Associate Professor

Seth Oppenheimer, Professor

Xingzhou Yang, Assistant Professor

Shantia Yarahmadian, Assistant Professor

Physics

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

Torsten Clay, Associate Professor

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

Dipankgar Dutta, Assistant Professor

Matthew J. Berg, Assistant Professor

Electrical & Computer Engineering
Sherif Abdelwahed, Assistant Professor
Yaroslav Koshka, Associate 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
Steven Gwaltney, Associate Professor

Computer Science

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

Statistics

QIiQi Lu, Associate Professor
Haimeng Zhang, Associate Professor
Meng Zhao, Assistant Professor

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

Affiliated Faculty

Edwin A. Lewis, Professor and Department Head, Department of Chemistry
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 Initiative #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, Dr. Jagadish Singh and Dr.
Yaroslav Koshka 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).
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CCS Current Major Initiative #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.



Report on the 2010 NSF REU Site in Applied Mathematics
and Biostatistics

May 30 - August 7, 2010

Hosts: The Center for Computational Sciences & the Department of Mathematics
& Statistics, College of Arts & Sciences, Mississippi State University.

Faculty Mentors: Hyeona Lim (PI), Ratnasingham Shivaji (Co-Pl),
Xingzhou Yang & Heimeng Zhang.

Graduate Student Mentors: Dagny Grillis, Jerome Goddard 1l & Arundhati Bagchi
Misra.

Application and Recruitment Process:

The 2010 REU program targeted undergraduate US citizens and permanent residents who
completed their sophomore or junior year by the end of Spring 2010. Students who have
background in multivariable calculus, linear algebra, and ordinary differential equations or
probability prior to the start of the REU program were eligible to apply. Women, students from
other underrepresented groups, community college students, and students from regions and
institutions with limited research opportunities were actively recruited and encouraged to
participate. The application deadline was February 15, 2010.

The selection of the participants was based on their academic performance, their aptitude in
mathematical sciences, and recommendations. Of the seventy-one applications received, the
following seven students were selected:

John Corring, University of Southern Mississippi Helene Duke, Providence College
Justin Hansen, University of Vermont Emily Poole, University of Arkansas
Bonnie Roberson, Mississippi State University Yicong Yong, University of Florida

Brittany Stephenson, Mississippi State University



Research and Education Activities:

The objectives of this 10-week REU site program were to involve the participating students in
meaningful research activities, to show the students the enjoyment of doing research, to
encourage them to pursue advanced degrees in mathematical sciences, and to increase the
participation in research activities by women and other underrepresented groups.

There were four groups working on four different research areas: Image Processing (mentor:
Hyeona Lim, graduate student mentor: Arundhati Bagchi Misra, participants: John Corring,
Helene Duke), Population Dynamics (mentor: Ratnasingham Shivaji, graduate student mentors:
Jerome Goddard I, Dagny Grillis, participants: Emily Poole, Bonnie Roberson, Brittany
Stephenson), Computational Mathematical Biology (mentor: Xingzhou Yang, participant:
Yicong Yong), Highly Stratified Model in Biostatistics (mentor: Haimeng Zhang, participant:
Justin Hansen). There were activities to improve the participants' written and oral presentation
skills as well as computational skills. By closely working with a team of four faculty members
and three doctoral-level graduate students, the participating undergraduate students had the
opportunity to perform research in a Ph.D. Granting department/interdisciplinary research center,
gain insight into the roles and responsibilities of active researchers, discuss graduate school
choices, and be in an active research environment. All four groups have developed new methods
and findings for their projects.



We also invited five colloquium speakers (3 in academia and 2 in industry) from different

disciplines. The following is a list of speakers and their title of talks:

1. Seong-Gon Kim, Department of Physics and Astronomy, MSU, June 25. Title: Ranking

Billions of Web Pages Using Diodes: How Google works and how to beat it

2. Michael Neumann, Department of Mathematics and Statistics, MSU, July 8. Title: The

fundamental theorem for finite Markov chains revisited

3. Chris Brooks, Department of Biological Sciences, MSU, July 13. Title: Using graphs to
model biological invasions

4. Lalitha Venkataramanan, Schlumberger Doll Research, July 22. Title: Research in applied
mathematics at Schlumberger

5. Stan Dickens, Southern Farm Bureau Life Insurance Company, July 28. Title: Pursuing a
career in the actuarial field

We had two educational trips. On Friday, July 9, we visited the Department of Mechanical
Engineering at the University of Alabama at Birmingham, where the participants listened to
presentations on Computational Fluid Dynamics, Computational Geometry/Visualization, and
Computational Methods in Impact Engineering: Finite Element Method and Multibody
Dynamics and their Applications. On July 26-27, we visited the Department of Mathematics at
Tulane University. The Tulane faculty presented the following three lectures to our REU
students:

An interesting sequence coming from an integral (by Victor Moll)

Mathematics and the modeling of swimming microorganisms (by Lisa Fauci)

A gambler's ruin is a random walk (by Ricardo Cortez).

We also had several social activities such as movie nights, frequent coffee hours, and lunch and
dinner meetings. We had a joint picnic with the REU group in the Department of Computer
Science and Engineering on August 1.


http://math.msstate.edu/events/reu/reu2011/previous-reus.php�

Findings:

For Image Processing project, new partial differential equation (PDE)-based denoising models
which are modified Euler-Lagrange equations derived from noise constrained functional
minimization problems were developed. These PDE models are designed to rectify speckle noise
present in ultrasound images. Non-standard numerical schemes of the corresponding speckle
denoising models were derived and stability of the new schemes was also analyzed. Numerical
results from a variety of computational strategies and models for ultrasound images were
compared.

For Population Dynamics project, a one-dimensional reaction-diffusion model arising in
population dynamics where the per capita growth rate is a weak Allee type was studied. In
particular, the effects of grazing on the steady states were considered and the complete evolution
of the bifurcation curve of positive solutions as the grazing parameter varies was discussed. The
results were obtained via the quadrature method and Mathematica computations. In particular, it
was established that the bifurcation curve is S-shaped for certain ranges of the grazing parameter.
This occurrence of an S-shaped bifurcation curve was also proven analytically.

For Computational Mathematical Biology project, a computational model to understand the
particle dynamics around the choanoflagellates was considered. The flow patterns were shown
by visualizing how the flagellum, microvilli, suspended particles interact with the surrounding
fluid. The regularized Stokeslets method, a grid free method, was used to solve the governing
equations. The Runge-Kutta method was employed to solve the related ODE system. The
numerical results were compared with the data in the published biological experiments.

For Highly Stratified Model in Biostatistics project, the efficiency of the MPLE for nested
case-control sampling under the highly stratified situation was considered, where the covariate
values are increasingly less dependent upon the past and there is no censoring. In particular,
through numerical study under the parametric distribution for the failure time, the efficiency of
the MPLE was investigated and its performance was compared with the MLE when the sample
size is finite.

Research Presentations and Publications:

On Thursday, July 29, all 4 groups gave a poster presentation at the Summer 2010
Undergraduate Research Symposium which was hosted by the Shackouls Honors College at
Mississippi State University. Two students from the population dynamics group gave
presentations at the 30th Southeastern-Atlantic Regional Conference on Differential Equations in
October 1-2, 2010. One student from the image processing group gave a talk at the Northeastern
Section of the Mathematical Association of America 55th Annual Fall Meeting in November 19,
2010. Also students from all four research groups presented their results at the 2011 Annual
American Mathematical Society meeting in New Orleans in January 6- 9. Further, three students
participated in the 13th Nebraska Conference for Undergraduate Women in Mathematics held in
January 28-30, 2011 and gave presentations. The population dynamics group has already
submitted their results for publication in the journal INVOLVE. The other groups are currently
preparing manuscripts for submission.



Training and Development:

The first two weeks were spent as an orientation and training period. 3 Ph.D. students gave
lectures on basics of MATLAB, Mathematica, Metric Spaces, and LaTeX. These graduate
students helped the mentors to guide the REU participants so that they can have the opportunity
to perform research on their projects.

Outreach Activities:

The website for our REU program has been created (http://math.msstate.edu/events/reu) and it is
open to the public. In the fall semester after the 2011 REU program, we plan to conduct a one-
day Research Experiences for Teachers (RET) workshop for teachers from neighboring high
schools. We will invite teachers and have a workshop to disseminate new findings from the REU
program and help them to have their students prepare for undergraduate research.

Contributions to Human Resource Development:

Among the 7 participants we selected this year, 5 were women. Also, 2 out of 3 graduate student
mentors were women. We will continue to make every effort to reach out to women and other
underrepresented groups and encourage their participation.

Evaluations:

Overall rating given by the students: 4.7/5
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Extracts from REU participants’ comments:

The mentoring and guidance in this specific program were amazing and a lot was learned during
research in highly stratified models in biostatistics. | learned how to carry out research on my
own as well as worked closely with my faculty advisor. The research in general was very
informative and taught me a lot.

The graduate mentors, faculty mentor, and fellow students in my research group were amazing. |
have no complaints about any of these people. | worked very closely with my mentors, but we
were also able to do our own research.

My mentor is a fantastic advisor, and I really learned a lot from him this summer. He challenged
me and the research was difficult, but he also made sure I did not feel overwhelmed or incapable.
The graduate mentors were also a really big help- it was fun to work with them and they did a
great job. I enjoyed the laid back structure our group had for meetings and meeting times. I'm
looking forward to working with my mentor more in the fall.

My mentor gave me very effective instructions every time we met and | was able to do some
research on my own following his directions and hints. This program definitely has trained me
how to do independent research.

My mentor was amazing. His vast knowledge related to this area of study made our research run
a lot more smoothly. He guided us down all the right paths anytime we were stuck or frustrated
and always knew how to lead us in other directions to obtain different results. He ensured our
research was thorough and accurate and compelled us to check all of our work. The graduate
mentors were also an immense help. Any problems with proofreading, from things such as our
paper to codes in Mathematica, they could solve. They were always willing to meet with us at
any time and help us in any way possible, including over the phone when they weren't available
in person. My mentor did a great job of giving us a very limited amount of information to start
with and forcing us to work independently to obtain results. He has done so so well that | now
find myself asking new questions and coming up with new ideas to research.

The application process seemed very efficient. It was short enough that it did not seem tedious
and overdone, but it was also long enough to receive what | feel was all the necessary
information about each applicant.

I'd suggest playing up the facilities- | had no idea the caliber of research centers Mississippi State
had until I arrived in Starkville. | think information about HPCC and all that goes on there would
really increase the pool.

| am way beyond satisfied with the stipend and other benefits. The advisors outdid themselves.
We always felt welcomed and very well taken care of. Honestly, we often felt very spoiled. It
was very well planned and very well carried out.

Really good benefits- we were well taken care of throughout the program. I really enjoyed the
variety of colloquium speakers, and the fieldtrips were fun as well. Herbert was clean and a



decent size room, but it might be better to put next years participants in the newer dorms if
possible. Also, maybe more social activities at the beginning of the summer

The entire research program was awesome. There was nothing that should be changed. My
only suggestion would be to move the social activity with the other REU students to an earlier
date. This would give the students time to make friends with the other students earlier.

Before this program, I did not even know what research in mathematics entailed. 1 now know
how to take one simple differential equation and study it incredibly thoroughly. 1 now also feel
very, very comfortable using Mathematica; whereas, before my knowledge in that area was also
limited. Another invaluable skill I gained is the use of LaTex to write mathematics papers. | am
very excited to now know how to do this. Furthermore, I gained knowledge on myself and how
to manage my time and stop procrastinating. | find myself more motivated to complete tasks
since | do not know what the results may be.

The program has changed my entire view of mathematics. It has also helped me realize what |
may want to do with my mathematics major in the future. It helped a lot to be around graduate
students because | may want to follow in their footsteps, and it was nice to see firsthand what
that may be like. | used to be somewhat nervous about being a math major because I had no idea
what | wanted to do, but at this point | feel very confident in my decision to stick with this major.
This program has helped me to love it more.

This program has taught me lots of skills that I can use right now for my studies, such as latex
and matlab. Since I have some taste of what real research is like, in the future, I will be ready for
any difficulty that I will face when doing research.

My REU experience has confirmed that | want to continue my mathematical studies on the
graduate level. I think I learned a lot about challenging myself academically, and how to push
through frustration to achieve a rewarding result.

This program has taught me about future studies and what is required in grad school. It has thus
given me a step forward in this area as well.
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CCS Current Major Initiative #3

Scientists, Mathematicians, and Engineers join to provide an open forum
for all the researchers interested in conducting research in magnetic
material for nanoelectronics.

Purpose:




Members:

Format:

Support:
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CCS Current Major Initiative #4

Computer scientists and engineers join to establish a Center for Autonomic
Computing

CCS is pleased to announce that Dr. loana Banicescu (P1) and Dr. Sherif Abdelwahed (co-PI)
received a National Science Foundation (NSF) award (2010-2015) for establishing a new Center
for Autonomic Computing (CAC) site at Mississippi State University (MSU), the first NSF
Industry-University Cooperative Research Center (I/UCRC) ever established at MSU. This new
center site joins the NSF CAC initiated in 2008 by a consortium of three universities: University
of Florida, University of Arizona, and Rutgers University. The NSF CAC is funded by the NSF
I/UCRC program of the National Science Foundation, CAC members from industry, government
laboratories, and university matching funds.

The CAC at MSU brings to the existing NSF CAC much needed complimentary capabilities
in the areas of model-based autonomic computing, and resource management and scheduling in
parallel and distributed systems, representing the main areas of expertise of both Dr. loana
Banicescu and Dr. Sherif Abdelwahed. Therefore, the CAC at MSU is expected to be successful
in extending these new capabilities of the emerging technology of autonomic computing to
systems and applications in various areas of science and engineering. Other CCS faculty with
high potential for affiliation with CAC are Dr. Song Zhang, and Dr. Changhe Yuan. Following
are a few NSF CAC highlights describing characteristics at each of its sites (including the CAC
at MSU site) in terms of: goals, collaborations, technical scope of industry-university projects,
activities for faculty and students, benefits of membership for collaborators from industry and
government
laboratories.



GOALS OF THE CENTER

e To function as a multidisciplinary center of excellence in autonomic computing research
fostering long-term collaborative partnerships amongst industry, academe, and
government;

e Todiscover, share and leverage synergies of concepts, technologies and resources needed
by industry-relevant autonomic computing research in collaboration with CAC partners;

e To educate a diverse body of students on the interdisciplinary field of autonomic
computing;

e To accelerate the creation and transfer of knowledge and technology for autonomic
computing into industry and commercial products.

BENEFITS OF MEMBERSHIP

CAC supporting members are afforded access to leading-edge developments in autonomic
computing and to knowledge accumulated by academic researchers, government laboratories
researchers, and other industry partners. For each of the participant center sites, new members
will join a growing list of founding members. The NSF CAC currently includes the following
members: Citrix, the US Army Corps of Engineers Engineer Research and Development Center
(ERDC), Intel, Microsoft, Raytheon, Xerox, Imaginestics, Avirtec, MobiLaps, and others.
Benefits of membership include:

o Collaboration with faculty, graduate students, post-doctoral researchers and other center
partners;

o Choice of project topics to be funded by members’ own contributions;

o Formal periodic project reviews along with continuous informal interaction and timely
access to reports, papers and intellectual property generated by the center;

e Access to unique world-class equipment, facilities, and other CAC infrastructure;

« Recruitment opportunities among excellent graduate students;

o Leveraging of investments, projects and activities by all CAC members;

« Professional networking with new partners for competitive funding opportunities.

TECHNICAL SCOPE

Autonomic computing (AC) denotes a broad area of scientific and engineering research on
methods, architectures and technologies for the design, implementation, integration and
evaluation of special- and general-purpose computing systems, components and applications that
are capable of autonomously achieving desired behaviors. AC systems use self-management
techniques to enable independent operation, minimize cost and risk, accommodate complexity
and uncertainty, or command systems of systems with large numbers of components. Hence,
system integration and automation of management are important areas of research whose
contexts subsume other AC research topics.

These might include, to varying degrees, self-organization, self-healing, self-optimization (e.qg.,
for power or speed), self-protection and other so-called self-* behaviors. CAC research activities
involve several disciplines that impact the specification, design, engineering and integration of
autonomic computing and information processing systems. These include design and evaluation
methods, algorithms, architectures, information processing, software, mathematical foundations
and benchmarks for autonomic systems and applications. Solutions devised through CAC
research are applicable to multiple levels of both centralized and distributed systems and
applications. Collectively, the CAC universities have research and education programs whose



strengths cover the technical areas of the center. Within this broad scope, the specific research
activities will vary over time to adapt to the needs of each center members and the evolution of
the field of autonomic computing.

PERSONNEL

Research at the CAC universities is undertaken by faculty, graduate students, and post-doctoral
researchers from multiple disciplines including computer science, computer engineering,
electrical engineering, and others. Industry and government partners are welcome to have
researchers in residence at the Center or as temporary visitors to campus making use of its
facilities.

FACILITIES

Major existing facilities in the advanced computing and information systems research labs at
University of Florida, University of Arizona, Rutgers University and MSU support the operation
of the NSF CAC center. At present, facilities include cutting-edge computer systems and
software infrastructure mirroring state-of-the-art capabilities found in industry settings. CAC
resources are locally and externally connected via high-speed networks. Deployment of a
distributed, shared instrumented testbed for center-wide experimental research on cross-layer
data center autonomics is currently underway.

OTHER HIGHLIGHTS
CAC at MSU had a successful participation with a number of projects at the biannual NSF CAC
review meeting at the University of Florida on October 4-6, 2010, and is presently preparing to
participate with a number of projects and proposals to the next biannual review, in April 4-6,
2011, at Xerox ACS in Dallas.
Four PhD students are currently participating in the CAC at MSU, and gave talks and presented
posters on the funded and proposed projects. The CAC at MSU has a strong collaborator at
Vanderbilt University with Dr. Abhishek Dubey, who is an active participant in the MSU
projects.

A number of proposals for continuing support of the center have been submitted
to NSF. Moreover, a number of papers describing the ongoing collaborative work within the
center have been submitted, accepted or awaiting publications in
peer review venues (journals and conference proceedings). Recently, both Dr. loana Banicescu
and Dr. Sherif Abdelwahed received the following awards: the Bagley College of Engineering
Hearing Faculty Excellence Award, and the MSU State Pride Award.

For additional information, visit the NSF CAC page at http://www.nsfcac.org and our NSF
CAC at MSU page at http://www.nsfcac.msstate.edu
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CCS Current Major Initiative #5

National Science Foundation (NSF) Proposal:
Nanoelectronics for 2010 and beyond (NEB) proposal.

Title: Voltage-switching non-volatile magnetoelectric random access memory (MERAM) cells
operating at room temperature based on multiferroic hexaferrites

Team: Seong-Gon Kim (Phys), Mark Novotny (Phys), Yaroslav Koshka (ECE),
Yang-Ki Hong (ECE, UA)

Goal: To develop a non-volatile magnetoelectric random access memory
(MERAM) cell operating at room temperature based on multiferroic
hexaferrites whose logic state (0 or 1) can be switched by an applied voltage.

RS
Qe

NSF proposal - “Voltage-switching non-volatile magnetoelectric random access memory (VERAM) cells
operating at room temperature based on multiferroic hexaferrites,” Pl: Seong-Gon Kim, co-Pis: Mark Novotny,
Yaroslav Koshka, Yang-Ki Hong (Univ. of Alabama); Selected by ORED (ORED award #530111) to represent
MSU for the full proposal, submitted on Jan. 19, 2011

Preliminary Results




CCS Current Major Initiative #6

Mini Workshop on Mathematical Biology & Computational Modeling



Events/Proposals already planned in the near future include:

[1] Differential Equations Weekend Conference




[2] The 9th Mississippi State-UAB Conference on Differential
Equations and Computational Simulations will be held in May
2012 at Mississippi State University.

The primary objective of these conferences 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.

Information on previous conferences:
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8th Mississippi State 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. | 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 | 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 | say that we all had a great and productive time at
the 8th MSU-UAB Conference. | look forward to participate to the 9th 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, | really appreciate their effort.

Georg Hetzer, Auburn University

It has been one of the best conferences in DEs and DSs that | attended in recent years! | 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. lvanov, Penn State University

I can even say it is the best conference | 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. | 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. | like the time slots of
principal speakers and parallel sessions. | also like the idea to have a special issue of EJDE for
some papers presented in the conference.

At the end, 1 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



[3] NSF-UBM Proposal

Biologists, computer scientists, and statisticians are planning to submit an
NSF-UBM (National Science Foundation — Interdisciplinary Training for
Undergraduates in Biological Sciences and Mathematical Sciences)
proposal in the near future.

Dr. Christopher Brooks will lead a team of members, Haimeng Zhang, Lisa Wallace, and
Changhe Yuan, in the submission of a UBM Group proposal “The Landscape
Genetics of Plant-Pollinator Interactions-Integrating Models and Data”.

* Such an UBM proposal was submitted in 2009. Though reviews were quite good it was
not selected for funding. We plan to resubmit the proposal in the near future.

The UBM Group proposal at Mississippi State University will be a broad effort to
provide underrepresented groups in science and mathematics with educational and
research opportunities in mathematical biology. This project target students in an
anticipated pool of more than 450 enrolling each year across majors whose performance
would place them among the top 15% of all students nationally. Students will participate
as fellows in the program for three consecutive years, providing them with a
comprehensive educational exposure to mathematical biology while involving them in
research projects that are addressing important questions in landscape genetics. Each
participant will follow a prescribed track of courses depending on their home discipline
during the academic year while working 10-15 hours on their research projects. In the
summer, students will participate in workshops that are intended to supplement their
regular academic training with instruction in the specific skills necessary for their
research. Training and research time will encompass approximately 40 hours per week
for a ten week period each summer. The goal will be to provide a comprehensive
educational experience for students in underrepresented groups and encourage them to
pursue careers in math and science.



Intellectual Merits

The proposed project will provide critical information on the mechanisms that influence
the movement of genes via pollen dispersal at two critical scales of organization — within
and between populations. This information will be especially critical to understanding
the role of pollinators in the conservation of orchids as a group. The study organism in
this project, Tipularia discolor, is a relatively common species in the eastern United
States which possesses many important characteristics shared with other rare orchid
species throughout the world. Understanding the role that pollinators play in this
system will provide a benchmark against which other orchid species can be compared.
Not only is this critical to understanding orchid biology, but it is also at the cutting edge
of applied mathematics associated with real-world complex networks. Fitting networks
to real data and comparing networks derived from different, but similar datasets will be
important in the future applications of complexity theory in ecology and evolutionary
biology.

Broader Impacts

It is becoming increasingly clear that advancement in the sciences is most efficiently
accomplished when hypotheses are well-defined, and when associated assumptions are
made explicit. The increasing use of mathematical models in the biological sciences
reflects an increasing recognition of their value as scientific hypotheses. Mathematicians
and biologists will need to work together to develop appropriate mathematical and
biological theories and methods necessary to continue this kind of advancement in both
disciplines. This UBM group proposal will improve the involvement of
underrepresented groups in these fields while enhancing student interest in pursuing
careers at the nexus of these two fields. This project will contribute to that effort by
providing a well-rounded experience by integrating education, research and
professional development for our students. All PI's have a strong record of involving
undergraduate students in research and have demonstrated a commitment to
developing an interdisciplinary program in mathematical biology at MSU, including
participation in a Math-BioWorkshop held at MSU in 2008, NSF-funded REU programs
in Mathematics and Biology, and participation in the Biology Undergraduate Research
Program. As the largest degree granting institution for minority students, Mississippi
State University is uniquely poised to engage and train minority students in
mathematical biology. Additionally, involvement of all levels of academic faculty,
graduate students and undergraduate students will provide valuable experiences in
mentoring and leadership for the PI's and graduate students and hands-on research
experiences for the undergraduates in addition to traditional classroom instruction in
mathematics, biology, and new interdisciplinary courses. Students will be expected to
present their research design, progress, and results in informal lab meetings and at
scientific meetings, in addition to contributing to the publication of manuscripts.



CCS Recent 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 2012.

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 Recent Awards and Recognition

Dr. Vincent Klink was awarded a grant from the MS Soybean Promotion
Board for the project “ldentifying 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. loana Banicescu and Dr. Sherif Abdelwahed received a
grant by the Industry/University Cooperative Research
Centers program of the National Science Foundation, Center
for Autonomic Computing members from industry and
government, and university matching funds to establish a
Center for Autonomic Computing at Mississippi State
University. Dr. loana 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 8t MSU-UAB Conference on Differential
Equations and Computational Simulations.



Sponsor

us
Department
of Army
ABSL Power
Solutions,
Inc.
Rensselaer
Polytechnic
Institute
National
Science
Foundation
DOE

DOE

Environment
Canada

usS
Department
of Defense

National
Science
Foundation

ERDC

MAFES/MS
Soybean
Promotion
Board

National
Science
Foundation

National
Science
Foundation
DOE

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
(Awarded to Physics with overhead
split to CCS)

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

Amount

$17,474

$209,990

$274,970

$32,000

$212,000

$222,000

$20,000

$48,900

$99,777

$110,000

$54,850

$35,000

$10,000

$540,282

Personnel Status

Kim 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)

Novotny

Novotny

Lim, Shivaji

Afanasjevs

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

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

Afanasjevs

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

Gwaltney

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

Wallace

Awarded
(03/02/009 -
9/30/11)
Awarded
(04/01/09 -
3/31/10)

Brooks

Klink,
Lawrence,
Koger, Allen,
Balbalian

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

Lim, Shivaji

Awarded
(07/01/09 -
6/30/10)
Awarded
(09/01/08 -
8/31/12)

Banicescu,
Abdelwahed

Clay



National
Science
Foundation
MS Soybean
Promotion
Board

ORED
(Mississippi
State
University)
(RIP)

ORED
(Mississippi
State
University)
(RIP)

National
Science
Foundation

Army
Research
Laboratory

ORED
(Mississippi
State
University)

National
Science
Foundation
Award

Indo-US
Science and
Technology

Forum

National

Science
Foundation

And Industry

REU site Project: REU in Applied
Mathematics and Biostatistics

Identifying Full-Length Open
Reading Frames of Genes involved
in Interactions between Soybean
and Nematodes
Ciliary Dynamics and the Motilities
of the Single-Celled Algae
Chlamydomonas

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

Characterization of cpDNA SSR’s in
Lotus for inferring phylogeographic
patterns on the Channel Islands

Tailoring Magnetic Properties of
Hexagonal Ferrites for Army
Application

Magnetic Materials properties
(MMN) Research Group

Differential Equations Weekend
Seminar Awarded to University of
Memphis with Shivaji serving as
Co-PI

Integrated study of correlated
electrons in organic and inorganic
materials

Center for Autonomic Computing at
Mississippi State University

$200,000

$35,000

$10,000

$10,000

$7000

$15,000

$2000
(ORED)

$14,500

$55,000

$1,259,937

Lim. Shivaji,
Yang, Zhang

Klink

Yang

Xu

Wallace

Kim

Kim,
Novotny,
Clay, Koshka
Gwaltney
Singh,
Shivaji
Lim
Shivaji,

G Goldstine
(Uni. Of
Memphis),
J. Goldstine
(Uni. Of
Memphis)
Torsten Clay

Banicescu,
Abdelwahed

Awarded
(09/15/09 -
08/31/11)
Awarded
(12/16/09 -
05/31/13)

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

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

Awarded
2009 — 2012

Awarded
2010 - 2011

Awarded
2010 — 2011

Awarded
2008-2013

Awarded
10/07 — 02/11

Awarded
(08/01/10—
07/31/15)



CCS Pending Proposals

Sponsor

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

Federal
Initiative for
Funding (2011-
2012)
Department of
Defense

National Science
Foundation
(Limited
Submission
Proposal)

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

National Science
Foundation
National Science
Foundation

Nuclear Energy
University
Programs

National Science

Foundation

Project Title

Advanced Materials Design for
Nano Devices

Advanced Materials Design for
Nano Devices

Voltage-switching non-volatile
magnetoelectric random access
memory (MERAM) cells
operating at room temperature
based on multiferroic
hexaferrites
Towards Reliable and Green
Computing Systems: An Automatic
Management Approach

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
Materials Inspired by Network
Theory
Assessmant of Continental-Level
Global lindustrial-age Anthropogenic
Inputs of Heavy Metals and Trace
Elements in the Pedosphere
Multiscale Modeling of Creep
Deformation in Nuclear Structural
Materials
Accelerating Technology Translation
for Parallel Discrete Event
Simulations

Amount

$7.02M

$8,200,384

$1,502,099

$2,599,651

$869,986

$488,960

$1,257,051

Personnel

Clay,
Gwaltney,
Kim, Lim,
Novotny,

Ray,

Shivaji,
Singh,
Hong
Kim,
Novotny
Clay,
Koshka
S
Gwaltney,
Singh,
Shivaji
Lim, Hong

Kim,

Novotny,
Koshka,
Hong

Banicescu,
Abdelwahed

Klink

Novotny

Qi Qi Lu

Novotny

Novotny

Status

Pendi ng

Pending

Pending

Pending

Pending

Pending

Pending

Pending

Pending



Other Recent Proposals

Sponsor

Ultralife
Corporation

NSF

DHS/SERRI

NASA

SERRI

NSF
DOE

NSF

NSF (EPSCOR)
EPSCOR

EPSCoR

EPSCoR

NSF

NSF

NSF

NSF
NSF

NSF

NSF
NSF
US DOE
DOE
NSF

NIH

NSF

Project Title

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

CDI-Type II; 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
Mississippi Consortium for Evolutionary Ecology
Cyberinformatics
NSF EPSCoR Track Il White Paper

Multiscale Atomistic Modeling of biomolecules and polymers

CSUMS: Undergraduate Research and Training in Differential
Equations
and their Applications
Major research Instrumentation (jointly with LSBI, IDB, and
CCS)

Efficient Numerical Methods for Variational Image Restoration
and Segmentation
Composition Markov Chains of Multinomial Type
A Mechanical and Computational Model of the Unicellular
Green Algae Chlamydomonas
UBM Group: The Landscape Genetics of Plant-Pollinator
Interactions — Integrating Models and Data
EMSW?21-RTG Research Training in Partial Differential
Equations with applications in Biology and
Material Science
Tailoring Magnetic Properties of Hexagonal Ferrites

Few-and Many-Body Nuclear Theory from QCD
Universality, Nuclear Physics
and QCD
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
Integrated Computational Materials Engineering (ICME) for
Development of New Magnesium Alloys

Personnel

Novotny, Wipf

Novotny, Kim, Banicescu

Jin, Lu, Ling

Cooke, Anantharaj, Choi,
Lu, Dixon, Jolly

Zhang, Lu, Jin, Ling

Walters, Banicescu,green
Gwaltney, Kim, Kim,
Fernando

Wallace

Welch

Ervin, Wallace,
Brooks, Welch
Kim, Shivaji, Banisescu,
Clay, Gwaltney, Lim,
Novotny,
Wallace, Brooks
Kim, Shivaji, Banisescu,
Clay, Gwaltney, Lim,
Novotny
Kim, Lim, Janus, Shivaji,
Park

Burgess, Banicescu,
Bridges, Lawrence,
Peterson
Lim

Zhang
Yang

Brooks, Zhang, Wallace,
Xu, Yuan
Lim, Shivaji, Yang,
Yarahmadian

Kim

Rupak
Rupak

L. Wallace,
C. Brooks,
G. Ervin
Zhang

Novotny



Patents
M. Novotny, Patent No. 12/590,717 filed 11/12/2009, “System and Method for Charging
Rechargeable Batteries”.

Refereed Journal Publications 2009

S. Abdelwahed, R. Su, J. Bai and N. Kandasamy, “On the Application of Predictive Control
Techniques for Adaptive Performance Management of Computing Systems”, IEEE Transactions
on Network and Service Management, vol. 6, no.4, 212-225, 2009.

A. Dubey, R. Mehrotra, S. Abdelwahed and A. Tantawi, “Performance Modeling of Distributed
MultiTier Enterprise Systems”, ACM Performance Evaluation Review, vol.37, no.2, 9-11, Sept
20009.

G. Madl, S. Pasricha, N. Dutt and S. Abdelwahed, “Crodd-abstraction Functional Verification
and Performance Analysis of Chip Multiprocessor Designs”, IEEE Transaction on Industrial
Electronics, Special Section on Real-Time and Networked Embedded Systems, vol.5, no.3, 241-
256, August 2009.

S. Abdelwahed, G. Karsai, N. Mahadevan and S.C. Ofsthun, “Practical considerations in systems
diagnosis using timed failure propagation graph models”, IEEE Transactions on
Instrumentation and Measurement, vol. 58, no.2, 240-247, 2009.

G. A. Lalazissis, S. Karatzikos, R. Fossion, D.P. Arteaga, A.V. Afanasjev and P. Ring, “The
effective force NL3 revisited”, Physics Letters, B 671, 36-41, 2009.

H. Abusara and A.V. Afanasjev, “Hyperdeformation in the Cd isotopes: A miscroscopic analysis”,
Physical Review C 79, 024317, 1-7, 2009.

Q.A. ljaz, W.C. Ma, H. Abusara, A.V. Afanasjev, Y.B. Xu, R.B. Yadav, Y.C. Zhang, M.P.
Carpenter, R.V.F. Janssens, T.L. Khoo, T. Lauritsen and D.T. Nisius, “Observation of excited
superdeformed bands in 154Dy and cranked relativistic mean field interpretation”, Physical
Review, C 80, 034322, 1-7, 2009.

H.B. Jeppesen, R.M. Clark, K.E. Gregorich, A.V. Afanasjev, M.N. Ali, J.M. Allmond, C.W.
Beausang,M. Cromaz, M.A. Deleplanque, 1. Dragojevic, J. Dvorak, P.A. Ellison, P. Fallon, M.A.
Garcia, J.M. Gates, S. Gros, 1.Y. Lee, A.O. Macchiavelli, S.L. Nelson, H. Nitsche, L. Stavsetra,
F.S. Stephens and M. Wiedeking, “ High-K Multi-quasiparticle States and Rotational Bands in
103]_r255”  Physical Review, C 80, 034324, 1-4, 20009.

R.D. Herzberg, S. Moon, S. Eeckhaudt, P.T. Greenlees, P.A. Butler, T. Page, A.V. Afanasjev, N.
Amzal, J.E. Bastin, F. Becker, M. Bender, B. Bruyneel, J.F.C. Cocks, 1.G. Darby, O. Dorvaux, K.
Eskola, J. Gerl, T. Grahn, C. Gray-Jones, N.J. Hammond, K. Hauschild, P.H. Heenen, K.
Helariutta, A. Herzberg, F. Hessberger, M. Houry, A. Hurstel, R.D. Humphreys, G.D. Jones,
P.M. Jones, R. Julin, S. Juutinen, H. Kankanpaa, H. Kettunen, T.L. Khoo, W. Korten, P.
Kuusiniemi, Y. LeCoz, M. Leino, A.P. Leppanen, C.J. Lister, R. Lucas, M. Muikku, P. Nieminen,



M. Nyman, R.D. Page, T. Page, J. Pakarinen, A. Pritchard, P. Rahkila, P. Reiter, M. Sandzelius,
J. Saren, C. Schlegel, C. Scholey, C. Theisen, W.H. Trzaska, J. Uusitalo, A. Wiens and H.J.
Wollersheim, “Structure of rotational bands in 2°3No”, European Physical Journal, A42, 333-
337, 20009.

I. Banicescu, F. Ciorba and R. Carino, “Towards the Robustness of Dynamic Loop Scheduling on
Large-Scale Heterogeneous Distributed Systems”, In Proceedings of the IEEE International
Symposium on Parallel and Distributed Computing (ISPDC 2009), on CD-ROM, IEEE
Computer Society Press.

P. J. Vardon, I. Banicescu, P.J. Cleall, H.R. Thomas and R.N. Philip, “Coupled Thermo-Hydro-
Mechanical Modeling: A New Parallel Approach”, In Proceedings of the IEEE International
Symposium on Parallel and Distributed Computing (ISPDC 2009), on CD-ROM, pp. 1-9, IEEE
Computer Society Press.

V.J. Alarcon, W. McAnally, G. Ervin and C.P. Brooks, “Using MODIS Land-Use/Land-Cover
Data and Hydrological Modeling for Estimating Nutrient Concentrations”, In: Computational
Science and Its Applications - ICCSA 2010 (Taniar, D.; Gervasi, O.; Murgante, B.; Pardede, E.;
Apduhan, B.O. Eds.), Lecture Notes in Computer Science 6016. Springer-Verlag, Berlin, 501-
514, 20009.

R.T. Clay, S. Mazumdar and H. Li, "Local singlets, frustration, and unconventional
superconductivity in the organic charge-transfer solids," Physica B, volume 404, issue 3-4, 487-
489, 20009.

R.T. Clay, H. Li and S. Mazumdar, "Bipolaron density-wave driven by antiferromagnetic
correlations and frustration in organic superconductors”, Dec 11 2009, Physica B,
doi:10.1016/j.physb.2009.11.091.

S. Mazumdar, R.T. Clay and H. Li, “From valence bond solid to unconventional
superconductivity in the organic charge-transfer solids,” Synthetic Metals, volume 159, 2419-
2421, 2009.

J. Seely, D. Dutta, et al., “New Measurement of the European Muon Collaboration Effect in
Very Light Nuclei”, Physical Review Lett, vol., 103, 202301, 2009.

D. Hasell, D. Dutta, et al., “The BLAST Experiment”, Nucl. Instrum. Meth. A603, 247, 20009.

S. P. Malace, D. Dutta, et al., “Applications of quark-hadron duality in the F2 structure
function”, Physical Review C, vol 80, 035207, 2009.

A. N. Vilano, D. Dutta, et al., “Electroproduction in the Resonance Region at High
Q"2”, Physical Review C, vol 80, 035203, 2009.

M. M. Dalton, D. Dutta, et al., “Electroproduction of eta Mesons at the S11 (1535) Resonance
Region at High Momentum Transfers”, Physical Review C, vol 80, 015205, 2009.



Q. Ye, H. Gao, W. Zheng, D. Dutta, F. Dubose, R. Golub, P. Huffman, C. Swank and E.
Korobkina, “ Relaxation of Spin Polarized He-3 in Mixtures of He-3 and He-4 at about 330
mK”, Physical Review A, vol 80, 023403, 2009.

W. Chen, T. Mibe, D. Dutta, et al. “Measurement of the Differential Cross Section for the
Reaction gamma n -> pi™{-} p from Deuterium” , Physical Review Lett., vol 103, 012301, 2009.

P. Bosted, J. Dunne, D. Dutta, et al. “Search for sub-threshold photoproduction of J/Psi
mesons” , Physical Review C, Vol 79, 015209, 2009.

D. Hossain, S. R. Gwaltney, C. U. Pittman, Jr. and S. Saebo, “Insertion of transition metal atoms
and ions into the nanoscale dodecahedral silsesquioxane (T1.—PQOSS) cage: Structures, stabilities
and electronic properties,” Chem. Phys. Lett. 467, 348—353, 2009.

J. A. Yancey, M. A. Novotny and S. R. Gwaltney, “Small Pure Carbon Molecules with Small
World Networks using Density Functional Theory Simulations”, Int. J. Modern Phys. C 20,
1345-1356, 20009.

R. Q. Hu, W. Hu, M. Jin and Y. Qian, “Wavelength Retuning without Service Interruption in an
All-Optical Survivable Network,” International Journal of Communication Systems, v22/6, FEB,
719-738, 2009.

R. Kaul, Y. Yun, and S.G. Kim, “Ranking billions of web pages using diodes”, Commun. ACM., 52
(8), 132-136, 2009.

S.G. Kim, M. F. Horstemeyer, M. I. Baskes, M. Rais-Rohani, S. Kim, B. Jelinek, J. Houze, A.
Moitra and L. Liyanage, “Semi-empirical Potential Methods for Atomistic Simulations of Metals
and Their Construction Procedures,” J. Eng. Mater. Technol., 131 (4), 2009, 041210 [9 pages].

J. Jalli, Y.K. Hong, S. Bae, G. S. Abo, J.J. Lee, J.C. Sur, S.H. Gee, S.G. Kim, S.C. Erwin and A.
Moitra, “Conversion of Nano-sized Spherical Magnetite to Spherical Barium Ferrite
Nanoparticles for High Density Particulate Recording Media,” IEEE Trans. Magn. 45(10), 3590-
3593, 20009.

A.N. Yancey, S.G. Kim and J.T. Foley, “Visualizing Complicated Quantum Mechanical Behavior
From Simple 2-D Potentials Using WebTOP,” International Journal of Modern Physics C, 20
(9), 1431-1441, 20009.

J. Choi, S.G. Kim, J. Lee and Y.S. Choi, “Agent-Based Evacuation Simulation for Building
Structure Evaluation,” GlScience & Remote Sensing, 46(4), pp. 1-18, 2009.

R. Balestrini, J. Gdbmez-Ariza, V.P. Klink and P. Bonfante, “Application of Laser Microdissection
(LM) in plant pathogenic and symbiotic interactions”, Journal of Plant Interactions 4: 81-92,
20009.



V.P. Klink, P. Hosseini, M. H. MacDonald, N. Alkharouf and B.F. Matthews, “Population-
specific gene expression in the plant pathogenic nematode Heterodera glycines exists prior to
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V.P. Klink, P. Hosseini, P. Matsye , N. Alkharouf and B.F. Matthews, “A gene expression
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H. Lim, H. Rhee, M. Horstemeyer, H. Hwang, H. El Kadiri and W. Trim, “A study on the
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Visualize Hurricanes”, IEEE Visualization 2009, Atlantic City, NJ.

J. Sanyal, P. Amburn, S. Zhang, P. J. Fitzpatrick and R.J. Moorhead, “3D Immersive
Visualization and Evaluation of Mesoscale Model Outputs Simulating Hurricane Lili’s (2002)
Rapid Weakening”, Oceans 2009, Biloxi, MS.

Refereed Conference Proceedings/Posters
2010

Krishna K. Ayyalasomayajula, Vivek Dikshit, Fang Yu Yueh, Jagdish P. Singh, Quantitative
Analysis of Slurry Sample by Laser Induced Breakdown Spectroscopy, 6th International
Conference on Laser- Induced Breakdown Spectroscopy, Memphis, TN, Sept. 13 - 17, 2010.

Krishna K. Ayyalasomayajula, Vivek Dikshit, T. Miller, Fang Yu Yueh, Jagdish P. Singh,
Fengxiang X. Han, Jinesh C Jain, Application of Laser induced breakdown spectroscopy for
Carbon quantification in soil samples , 6th International Conference on Laser- Induced
Breakdown Spectroscopy, Memphis, TN, Sept. 13 - 17, 2010.

Vivek Dikshit, Krishna K. Ayyalasomayajula, Virendra N Rai, Fang Yu Yueh, Jagdish P. Singh,
Ramesh C. Sharma, Nouredine Melikechi, Effect of Laser Intensity on the Saturation of Laser
Induced Breakdown Emission, 6th International Conference on Laser- Induced Breakdown
Spectroscopy, Memphis, TN, Sept. 13 - 17, 2010.

Vivek Dikshit, Kemal E. Eseller, Fang-Yu Yueh, Jagdish P. Singh, Jinesh C Jain, Study of Laser
Induced Breakdown Spectroscopy of gas mixtures, 6th International Conference on Laser-
Induced Breakdown Spectroscopy, Memphis, TN, Sept. 13 - 17, 2010.

Kemal Efe Eseller, Vivek Dikshit, Fang-Yu Yueh, Jagdish P. Singh, Nouredine Melikechi
Detection of Helium Impurity in Hydrogen Gas with Laser induced Breakdown Spectroscopy,



6th International Conference on Laser- Induced Breakdown Spectroscopy, Memphis, TN, Sept.
13 - 17, 2010.

Markandey Tripathi, Vivek Dikshit, Kemal E. Eseller, T. Miller, Fang Yu Yueh, Jagdish P. Singh,
Jinesh C Jain, A preliminary study of rock sample analysis using Laser Induced Breakdown
Spectroscopy, 6th International Conference on Laser- Induced Breakdown Spectroscopy,
Memphis, TN, Sept. 13 - 17, 2010.

Vivek Dikshit, Krishna K. Ayyalasomayajula, Fang Yu Yueh, Jagdish P. Singh, Nouredine
Melikechi, Measurement of total Carbon concentration in air using Laser Induced Breakdown
Spectroscopy, 6th International Conference on Laser- Induced Breakdown Spectroscopy,
Memphis, TN, Sept. 13 - 17, 2010.

Krishna K. Ayyalasomayajula, Vivek Dikshit, Kemal E. Eseller, Tracy Miller, Fang Yu Yueh,
Jagdish P. Singh, Quantitative Analysis of Slurry Sample by Laser Induced Breakdown
Spectroscopy, 4th PREM conference on Material Science and Computational Chemistry,
Jackson State University, Jackson, MS, April 23rd-24th 2010.

Kemal E. Eseller, Fang Yu Yueh, Jagdish P. Singh, Morphological Structure Analysis of Soot
Particles with Laser Induced Incandescence, 4th PREM conference on Material Science and
Computational Chemistry, Jackson State University, Jackson, MS, April 231 -24th 2010.

Jagdish P. Singh, Krishna K. Ayyalasomayajula, Fang Yu Yueh, Laura Smith, Laser Induced
Breakdown Spectroscopy: Slurry Samples Analysis, FACSS, Raleigh, March 13t — 18th, 2010.

Jagdish P. Singh, Krishna K. Ayyalasomayajula, Fang Yu Yueh, “Laser induced breakdown
spectroscopy: Application to Nuclear waste management” December 21-23 MMISLIBS,
University of Allahabad, India.

Guizhen Wang, Haidong Chen, Xiaoyong Yang, Shuang Ye, Guangyu Chen, Wei Chen, Song
Zhang. Visualizing Differences of DTI Fiber Models Using 2D Normalized Embeddings. IEEE
Visualization Poster Compendium, 2010

Wu, K., Zhang, S., & Moorhead, R. J., Il (2010). Understanding the Impact of Data Uncertainty
on Meteorological and Oceanographic Features. Proceedings of Alabama-Mississippi Bays &
Bayous Symposium. Mobile, AL.

Wu, K., Zhang, S., & Moorhead, R. J., Il (2010). Contour Tree-Based Spaghetti Plots for
Visualizing WRF Ensemble Runs. NGI Annual Conference 2010. Mobile, AL.

Jibonananda Sanyal, Song Zhang, Jamie Dyer, Andrew Mercer, Phil Amburn, and Robert J.
Moorhead, Uncertainty Visualization of Ensemble Weather Forecasts, Bays and Bayous
Symposium 2010, December 1-2, 2010, Mobile, Alabama, USA. (poster)

Jibonananda Sanyal, Song Zhang, Jamie Dyer, Andrew Mercer, Philip Amburn, and Robert J.
Moorhead, Visualizing Uncertainty of WRF Ensemble Parameters, NOAA NGI
Annual Meeting, Mobile, AL, May 2010. (presentation)

Jibonananda Sanyal, Philip Amburn, Derek Irby, John van der Zwaag, Song Zhang, and Robert
J. Moorhead, Level-of-Detail for terrain Rendering, NOAA NGI Annual Meeting, Mobile, AL,
May 2010. (poster) — Recipient of 3rd prize in the poster contest



Philip Amburn, Jamie Dyer, Jeff Graschell, Derek Irby, Robert Moorhead, David Ramirez, David
Reed, Jibonananda Sanyal, John van der Zwaag, David Welch, and Song Zhang, Flood
Visualization: Visual Analytics for Assessment and Interpretation of Simulated River Flooding,
NOAA NGI Annual Meeting, Mobile, AL, May 2010. (Presentation)

H. Parsa, M. Jin, and X. Liang “Multi-Period Return-Risk Measure Portfolio Optimization
Problem Incorporating Risk Strategies,” Proceedings of the IEEE International Conference on
Industrial Engineering and Engineering Management (IEEM 2010), Macao, China, Dec 2010.

H. Parsa and M. Jin, “A Stochastic Process Study of Two-Echelon Supply Chain Joint Inventory
Decisions with Bulk Demand Process,” Proceedings of Industrial Engineering Research
Conference, Cancun, Mexico. May 2010.

N. Mahadevan, S. Abdelwahed, A. Dubey, and G. Karsai, “Distributed Diagnosis of Complex
Causal Systems using Timed Failure Propagation Graph Models ”, in the IEEE Systems
Readiness Technology Conference, (AUTOTESTCON'10), Orlando, FL, 2010.

R. Mehrotra, A. Dubey, S. Abdelwahed, and A. Tantawi, “Integrated Monitoring and Control for
Performance Management of Distributed Enterprise Systems,” in The 18th Annual Meeting of
the IEEE International Symposium on Modeling, Analysis and Simulation of Computer and
Telecommunication Systems, Miami Beach, FL. August, 2010.

Gavin S. Abo, Yang-Ki Hong, Jeevan Jalli, Seok Bae, Jae-Jin Lee, Jihoon Park, Nicholas Neveu,
Seong-Gon Kim, and Jung-Chul Sur, “Modeling of hysteresis loops for spherical barium ferrite

(S-BaFe) particles with uniaxial anisotropy,” 11th Magnetism and Magnetic Materials and IEEE
International Magnetics Conference, Jan. 17-22, 2010, Washington DC .

J. H. Park, Y. K. Hong, S. Bae, J. J. Lee, G. S. Abo, J. Jalli, J. C. Choi, J. G. Lee, S. G. Kim, and A.
Moitra, “First-principles Calculations of Magnetic Moment and Anisotropy Constant for LTP
MnBi,” Joint International Conference on the 7th Asian Meeting on Ferroelectricity and the 7th
Asian Meeting on Electroceramics, June 28-July 1, Jeju, South Korea.

Bohumir Jelinek, Jeffrey Houze, Sebatian Groh, Seong-Gon Kim, Mark Horstemeyer, G. J.
Wagner, M. I. Baskes, “MEAM potentials for Al, Si, Mg, Cu, and Fe alloys,” 2010 SEAPS
Meeting, Baton Rouge, LA, Oct. 20 — Oct. 23, 2010.

J. H. Park, Y. K. Hong, S. Bae, J. J. Lee, G. S. Abo, J. Jalli, C. J. Choi, J. G. Lee, S. G. Kim, O.
Mryasov, B. C. Choi, S. C. Erwin, R. Syslo, and N. Neveu, “Magnetization and high temperature
(BH)max of ferromagnetic low temperature phase MnB,” HF-08, 55th Magnetism and
Magnetic Materials Conference, Atlanta, Georgia, November 14-18, 2010 .

J. Jalli, Y. K. Hong, S. Bae, J. J. Lee, J. H. Park, G. S. Abo, A. M. Lane, S. G. Kim, B. C. Choi, M.
J. Kim, S. C. Erwin, T. Hyeon, R. Syslo, and N. Neveu, “Large scale synthesis of monodisperse
antiferromagnetic nanocubes” AT-14, 55th Magnetism and Magnetic Materials Conference,
Atlanta, Georgia, November 14—18, 2010.

J. Jalli, Y. K. Hong, S. Bae, J. J. Lee, G. S. Abo, J. H. Park, S. G. Kim, T. Mewes, B. C. Choi, S. H.
Gee, S. C. Erwin, I. T. Nam, T. Tanaka, R. Syslo, and N. Neveu, “Magnetic and microwave
properties of ferrimagnetic Zr-substituted Ba2Zn2Fel12022 (ZnY) single crystal,” DW-04, 55th
Magnetism and Magnetic Materials Conference, Atlanta, Georgia, November 14—18, 2010.



Investigating the Robustness of Adaptive Dynamic Loop Scheduling on Heterogeneous
Computing Systems. Srishti Srivastava, loana Banicescu, Florina Ciorba, In Proceedings of the
IEEE International Parallel and Distributed Processing Symposium (IPDPS-PDSEC) 2010,
Atlanta, GA, on CD-ROM. IEEE Computer Society Press.

Employing a Study of the Deterministic Metrics to Assess the Robustness of Dynamic Loop
Scheduling, Srishti Srivastava, Florina Ciorba, loana Banicescu, In Proceedings of the IEEE
High Performance Computing Symposium (HiPC) 2010, Goa, India, on CD-ROM, IEEE
Computer Society Press.

M.A. Novotny, L. Solomon, C. Varghese, and S. Boettcher, “Renormalization Group Calculation
of Electron Transport Through a Fully Connected Blob”, Physics Procedia, vol. 4, pages 85-89,
(2010).

Changhe Yuan, Xiaojian Wu, Eric Hansen. Solving Multistage Influence Diagrams using
Branch-and-Bound Search. In Proceedings of the 26th Conference on Uncertainty in Artificial
Intelligence (UAI-10). July 8-11, 2010. Catalina Island, CA.

Heejin Lim, Changhe Yuan, Eric Hansen. Scaling Up MAP Search in Bayesian Networks Using
External Memory. In Proceedings of the Fifth European Workshop on Probabilistic Graphical
Models (PGM-10). September 13-15, 2010. Helsinki, Finland.

Changhe Yuan, Xiaojian Wu. Solving influence diagrams using heuristic search. In Proceedings
of the Eleventh International Symposium on Artificial Intelligence and Mathematics (ISAIM-
10). January 6-8, 2010. Ft Lauderdale, FL.

Heejin Lim, Changhe Yuan. Computational complexity and approximation methods of most
relevant explanation. In Proceedings of the Eleventh International Symposium on Artificial
Intelligence and Mathematics (ISAIM-10). January 6-8, 2010. Ft Lauderdale, FL.

Alarcon, V. J., McAnally, W., Ervin, G. and Brooks, C.P., 2010. Using MODIS Land-Use/Land-
Cover Data and Hydrological Modeling for Estimating Nutrient Concentrations. pp. 501 — 514
in: Computational Science and its Applications — ICCSA 2010. (Taniar, D., Gervasi, O.,
Murgante, B., Pardede, E., and Apduhan, B.O., eds.), Springer, NY.
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