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 The Alabama EPSCoR (Experimental Program to Stimulate Competitive Research) program is dedicated 
to the advancement of  economic development via scientifi c and engineering research through a collaborative 
effort among the State’s research universities.  The focus of  activities is designed to attract and retain distinguished 
scientists and researchers for Alabama; to develop new cutting-edge technologies and high-tech industry; and to 
stimulate state competitiveness in medicine, biotechnology, engineering, and other applied sciences.  

 Alabama EPSCoR was very successful in the last year, and secured more than $ 25 million dollars in new 
federal research funding during CY 2011.  Federally funded research expenditures for the same period exceeded 
$ 15.7 million.   Awards were received from the federal EPSCoR programs of  National Science Foundation, U.S. 
Department of  Energy, National Aeronautics and Space Administration, and the U.S. Department of  Agriculture.  
These awards range in duration from one to six years and employ numerous researchers, graduate students, and 
undergraduate students.  In addition, large numbers of  K-12 teachers and students are involved in Alabama EPSCoR 
K-12 outreach activities.   A special emphasis is placed on outreach and collaborations with underrepresented 
groups to encourage involvement and knowledge in STEM (Science, Technology, Engineering and Mathematics) 
fi elds.    

 State support for the Alabama EPSCoR program included $ 183K for administration and $ 1M for the 
Graduate Research Scholars Program (GRSP).  The GRSP has supported over 160 graduate students since 2006, 
leading to thirty (30) Master’s degrees and eighty-fi ve (85) Ph.D. degrees.   During the fall of  2012, 42 students were 
awarded GRSP Round Seven funding, 30 of  these are new awardees.  Seven are working toward a Master’s degree 
while thirty-fi ve are working toward a Ph.D.    More information regarding the GRSP can be found in Volume 5 
of  the GRSP Booklet published December 2012.  

  The Alabama ESPCoR program continues to be a valuable contributor to scientifi c and engineering 
infrastructure, research capabilities, education, and economic development across the state.  We look forward 
to continued investment for a stronger, more prosperous Alabama.  For more information, please log on to 
www.alepscor.org.

Respectfully,

John Mason, Ph.D.      Chris Lawson, Ph.D.
Chair, Alabama EPSCoR Steering Committee   Executive Director
Associate Provost and Vice President for Research   Alabama EPSCoR
Auburn Univeristy      UAB Professor of  Physics

Ch L Ph D
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EPSCOR STATEWIDE IMPACT

2011 Notable Achievements

• New federal awards exceeded $ 25 million in CY 2011;

• Research expenditures exceeded $ 15M during CY 2011;

• Continuation of  the Graduate Research Scholars Program (GRSP); support of  16 graduate students 
during Round 6 Supplement, a transition period to bridge the funding appropriation of  Round 7;

• Awarding of  a $9M NSF Research Infrastructure Improvement Cooperative Agreement;  

• $11.M in new NSF Co-funded awards to the seven Ph.D. granting institutions and others;

• Continuation of  the Alabama DOE Implementation Grant;

• Five new NASA Seed Grant RID Awards and one Cooperative Agreement (CAN) Award ;

• Tuskegee University initiated its fi rst Ph.D. program in Materials Science and Engineering.

Activities sponsored 
by the 

Alabama EPSCoR 
affect, in some manner, 

the economy of every county 
in Alabama and the 

lives of Alabama citizens in 
many ways including: 

education, health care, and 
employment.

To build, maintain, 
and grow Alabama EPSCoR 

is to build, maintain, 
and grow Alabama’s 

education 
future.
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2.1 Experimental Program 
to Stimulate Competitive 
Research

EPSCoR Mission, Goals and Objecti ves

EPSCoR began at NSF in 1978, when Congress 
authorized the agency to create EPSCoR in response to 
broad public concerns about the extent of geographical 
concentrati on of federal funding of research and 
development (R&D). Eligibility for EPSCoR parti cipati on 
was limited to those jurisdicti ons that have historically 
received lesser amounts of federal R&D funding and 
have demonstrated a commitment to develop their 
research bases and to improve the quality of science, 
technology and engineering research conducted at their 
universiti es and colleges.

The success of the NSF EPSCoR programs during the 
1980s subsequently prompted the creati on of EPSCoR 
and EPSCoR-like programs that currently exist in four 
other federal agencies: the Department of Energy (DOE), 
the U.S. Department of Agriculture (USDA), the Nati onal 
Aeronauti cs and Space Administrati on (NASA), and the 
Nati onal Insti tutes of Health (NIH).

The mission of EPSCoR was originally designed 
to meet the NSF statuatory functi on “to strengthen 
research and educati on in science and engineering 
throughout the United States and to avoid undue 
concentrati on of such research and educati on”.  Alabama 
EPSCoR is currently eligible to parti cipate in EPSCoR 
programs associated with NSF, DOE, NASA, and USDA.  
Alabama EPSCoR is currently ineligible for parti cipati on 
in the EPSCoR program associated with the NIH because 
state funding from this agency exceeds the required 
minimum for qualifi cati on.  

NSF EPSCoR:  During 2011, Alabama was awarded a $ 9M 
Research Implementati on Award to support research across 
the seven Ph.D. granti ng insti tuti ons in the state.  

NSF Co-funded awards exceeded $ 11 M, funding projects 
at each of the seven Ph.D. granti ng insti tuti ons, Alabama 
State University, Lawson State University, Shelton State Uni-
versity.   

DOE EPSCoR:  Alabama was awarded a $ 1.9M DOE EPSCoR 
Implementati on Award in 2009.  This award also contains a 
Human Resource Development component which provides 
funding for interested researchers to travel to a nati onal lab 
to conduct experiments.  This grant was extended and will 
end in September 2013.  

USDA EPSCoR:  The Food and Agricultural Enhancement 
and EPSCoR Program funded fi ve new research projects in 
Alabama exceeding $ 4M.

2011 Program Status

EPSCoR goals: to provide strategic programs and 
opportuniti es for EPSCoR parti cipants that sti mulate 
sustainable improvements in their R&D capacity and 
competi ti veness; and to advance science and engineering 
capabiliti es in EPSCoR jurisdicti ons for discovery, 
innovati on and overall knowledge-based prosperity. 

EPSCoR objecti ves:
• to catalyze key research themes and related acti viti es 
within and among EPSCoR jurisdicti ons that empower 
knowledge generati on, disseminati on and applicati on;
• to acti vate eff ecti ve jurisdicti onal and regional 
collaborati ons among academic, government and private 
sector stakeholders that advance scienti fi c research, promote 
innovati on and provide multi ple societal benefi ts;
• to broaden parti cipati on in science and engineering by 
insti tuti ons, organizati ons and people within and among 
EPSCoR jurisdicti ons;
• to use EPSCoR for development, implementati on and 
evaluati on of future programmati c experiments that moti vate 
positi ve change and progression.
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NASA EPSCoR:  Alabama EPSCoR received over $1.M 
in CY2011 research expenditures while $ 860K in new 
grants were funded.

NIH/IDEA (EPSCoR): Alabama is not currently eligible 
for Insti tuti onal Development Award (IDeA) the NIH 
version of EPSCoR.

NSF EPSCoR works to develop a stronger Science and Technology base, 
increase geographic distribution of research and technology resources, 
strengthen and expand education and training opportunities in science, 
engineering, mathematics, and technology, and increase opportunities for 
women and minorities.

USDA EPSCoR works to increase the amount of agricultural research at 
academic institutions in the state through identifi cation of critical issues facing 
agricultural today, stimulating the development of collaborative networks across 
the state, and providing resources and funding. 

DOE EPSCoR supports collaborative research programs of importance to 
state priorities, develops partnership programs with federal labs, supports 
young investigators, and links the State’s diverse and dispersed technological 
communities, institutions and industries involved in Energy Research and 
Development.

NASA EPSCoR seeks to effect a permanent increase in the national 
competitiveness of a jurisdiction’s  basic programs in targeted aeronautics and 
space research areas: remote sensing for improved crop production, 
nanotechnology materials, and smart sensor arrays.  

The NIH Institutional Development Award (IDeA) program broadens the 
geographic distribution of NIH funding for biomedical research.  Alabama is 
currently ineligible for IDeA funding.

29 EPSCoR Jurisditions
Alabama
Alaska
Arkasas
Delaware
Hawaii
Idaho
Iowa
Kansas
Kentucky
Louisiana

Maine
Mississippi
Montana
Nebraska
Nevada
New Hampshire
New Mexico
North Dakota
Oklahoma
Puerto Rico

Rhode Island
South Carolina
South Dakota
Tennessee
Utah
Vermont
Virgin Islands
West Virginia
Wyoming
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2.2 ALEPSCOR Overview
The Alabama EPSCoR (ALEPSCOR) program 

is dedicated to the advancement of economic 
development via scienti fi c and engineering research 
through a collaborati ve eff ort among the State’s 
research universiti es.  The focus of acti viti es is 
designed to att ract and retain disti nguished scienti sts 
and researchers for Alabama; to develop new cutti  ng-
edge technologies, companies and opportuniti es; 
and to sti mulate state competi ti veness in medicine, 
biotechnology, engineering, mathemati cs and other 
applied sciences. 

ALEPSCoR seeks to increase Research and 
Development (R&D) competi ti veness through the 
development and uti lizati on of the science and 
technology (S&T) resources residing in Alabama’s  major 
research universiti es. It strives to achieve its objecti ves 
by (1) sti mulati ng sustainable S&T infrastructure 
improvements at the state and insti tuti onal levels 
that signifi cantly increase the ability of AL EPSCoR 
researchers to compete for federal and private sector 
R&D funding, and (2) accelerati ng the movement 
of ALEPSCoR researchers and insti tuti ons into the 
mainstream of federal and private sector R&D support.

ALEPSCoR is a consortium of  academic, government, 
and industrial organizations established in 1985.   The 

core ALEPSCoR academic institutions in Alabama include 
the seven Ph.D. granting research universities:  Alabama 
A&M University (AAMU), Auburn University (AU), The 
University of Alabama (UA), University of Alabama at 
Birmingham (UAB),  University of Alabama in Huntsville 
(UAH), Tuskegee University (TU), and University of South 
Alabama (USA).  Other academic institutions participate 
in and benefi t from program activities through satellite 
or outreach efforts and co-funding.  The primary goal of 
the consortium is to establish the infrastructure needed 
to increase sustained national science and technology 
research competitiveness.  This goal is accomplished by: 

(1) Supporting research clusters based on current 
Alabama research strengths;

(2) Carefully planning major equipment purchases 
that signifi cantly increase state capabilities;

(3) Supporting the hire of new faculty and research 
personnel in targeted areas;

(4) Broadening participation of students in research 
cluster-related science and engineering fi elds; and

(5) Linking these clusters with higher education, 
government agencies, and the private sector.

FY 2011 FY 2010 FY 2009 FY 2008 FY 2007 FY2006 FY 2005

No. of Proposals 51,551 55,558 45,215 43,907 44,104 42,049 41,597

No. of Awards 11,185 13,014 14,642 11,024 11,352 10,317 9,757

Funding rate 22% 23% 32% 25% 26% 25% 23%

No. of Proposals 614 708 605 479 498 527 485

No. of Awards 98 119 147 82 82 84 77

Funding rate 16% 17% 24% 17% 16% 16% 16%

No. of Proposals 23 54 37 16 20 14 19

No. of Awards 14 35 27 12 20 11 15

Funding rate 61% 65% 73% 75% 100% 79% 79%

No. of Proposals 0 2 2 1 0 0 1

No. of Awards 0 2 0 1 0 0 1

Funding rate 0% 100% 0% 100% 0% 0% 100%

All NSF (Grand Total) Amount in $K 6,554,039 7,226,333 8,540,101 5,839,625 5,704,466 5,424,458 5,213,717

Alabama (All NSF) Amount in $K 47,144 42,961 64,078 37,056 36,570 32,210 31,596

Alabama EPSCoR actual $ 1,052,072 2,925,470 3,005,000 3,585,592 2,000,000 0 0

All NSF

Alabama (All NSF)

NSF EPSCoR

Alabama NSF EPSCoR

National Science Foundation Funding Rates
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Alabama’s investment in the ALEPSCoR program 
led to over $ 14.4M in federally funded research 
expenditures during CY 2011 to the seven Ph.D. granti ng 
insti tuti ons including:  Alabama A&M University, Auburn 
University, Tuskegee University, University of Alabama, 
University of Alabama at Birmingham, University of 
Alabama in Huntsville, and the University of South 
Alabama.    Approximately  $ 1.29 M went to other 
insti tuti ons, companies and individuals. 

New federal awards received in CY 2011 exceeded 
$19M and include:

• A 3-year $ 9M NSF EPSCoR Research 
Infrastructure Improvement (RII) Cooperati ve 
Agreement which supports research at all seven 
Ph.D. granti ng insti tuti ons in Alabama, $3M was 
approved in 2011.
• Twenty (20) new Nati onal Science Foundati on 
Co-Funding awards totaling more than $ 11M.
These include research support for AAMU, Auburn 
University, Tuskegee University, University of 
Alabama, University of Alabama at Birmingham, 
University of South Alabama, Alabama State 
University, Lawson State Community College, 
Shelton State Community College and two 
individual awards to graduate students.  
• Five new NASA Seed Grant RID Awards and 
one Cooperati ve Agreement Noti ce (CAN) Award 
for $ 860K
• Six (6) new USDA NIFA and EPSCoR Program 
research awards exceeded $ 4M.  
• Conti nuati on of current Department of Energy 
(DOE) and NASA EPSCoR projects.

These new awards will support research for the 
next several years.    More informati on is available in the 
agency secti ons.

2.3 ALEPSCOR Investment
Update

FY 09
Base

FY 09
Enacted

FY10
Budget

FY10
Enacted

FY11
Budget

FY11****
House

FY11 Senate
FY 11

Enacted
FY12

Budget
FY12

House
FY12

Senate
FY12

Enacted
FY13

Budget
FY13 Goals

NSF 8 133.0*** 147.8 147.8 154.36 157.4 146.9 160.53 146.9 146.9 150.9 158.19 158.19

NIH* 224.043 228.862 228.862 235.728 226.573 230.598 331.0 Language 276.480 225.438 310.0

DOD 14.833 0 0 0 0

DOE 17 8.52 22 8.635 35 8.63 8.5 20.0 8.52 8.5 20.

USDA 29.03 0 37.6 0

10%
Language 24.4 26.59 26.4 Language

NASA 20 10 25 9.3 25 9.1 9.2 24.5 18.4 9.0 25.0

Totals 8 488.006 395.182 461.62 408.023 431.503 408.728 487.10 217.92 480.30 401.128 513.90

**** House did not act on relevant bills

**Senate has small unallocated reduction in overall NSF funding

The reduction applies only to the Senate FY2010 funds

*Apply 1.747% across the board cut $216647,870 post rescission

***Plus $ 50 million from ARRA/stimulus for the FY 2009 number

EPSCoR/IDEA Funding

Provided by Van Scoyoc and Associates
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2.4  How Does EPSCoR Make 
a Difference? 

As a member of the EPSCoR program, Alabama receives 
federal funds to sti mulate nati onally competi ti ve research 
and to increase the ability of its scienti sts to compete 
successfully for research funds from NSF and other 
federal agencies.  The ALEPSCoR consorti um of academic, 
government, and industrial organizati ons supports projects 
that establish an infrastructure within the state capable 
of developing and sustaining high-quality science and 
engineering research and educati on that can potenti ally 
contribute to statewide nati onal competi ti veness.  

Over the long term, ALEPSCoR is enhancing valuable 
resources that can infl uence Alabama’s research capacity 
in the 21st Century.  Alabama depends on its colleges and 
universiti es to provide the well educated workers that 
leading companies require if they are to compete in a 
knowledge-based global economy. A highly educated work 
force is the most criti cal factor in att racti ng and retaining 
the kind of leading companies that bring 21st century jobs 
to the state.   Increasing Alabama’s scienti fi c and technology 
research competi ti veness is criti cal for the long term 
economic health of the state. 

Specifi cally, Alabama EPSCoR makes a diff erence to 
Alabama in the following ways: educati on, outreach and 
increased diversity, partnerships, infrastructure building, 
economic benefi t/jobs, business opportuniti es, and a 
system that encourages graduati on and self-sustainability.

Alabama EPSCoR helps to encourage partnerships in 
the state:
• Alabama EPSCoR cooperates with state leaders 

in government, higher educati on, and business 
to establish producti ve, long-term partnerships 
between diff erent universiti es and colleges,  K-12 
educati onal insti tuti ons, Alabama businesses, and 
other government agencies.  These partnerships 
are designed to sti mulate local acti on resulti ng in 
lasti ng improvements to the state’s academic research 
infrastructure and increased nati onal research and 
development (R&D) competi ti veness.

Alabama EPSCoR makes a diff erence in Alabama 
educati on:
• Alabama EPSCoR makes a diff erence through the state’s 

colleges and universiti es, their science and engineering 
faculty, and students.  A primary focus of  the team 
is preparing students for careers in fi elds including: 
biotechnology, nanotechnology, biological sciences, 
engineering, opti cs and lasers, phase change energy, etc.

• Through mandates by NSF and other EPSCoR agencies, 
a porti on of the agency investment goes to promote 
programs for K-12.  Citi zens of the state benefi t by 
outreach eff orts which includes basic community 

Alabama EPSCoR enhances infrastructure in the state 
in targeted areas:
• Human infrastructure is enriched by opportuniti es 

to establish relati onships with nati onal laboratories, to 
use equipment and collaborate with federal researchers, 
and hiring new faculty in targeted research “growth” 
areas which enables Alabama to achieve “criti cal mass” 
in these high growth research areas.

• Equipment infrastructure is improved by targeted 
equipment purchases which enable Alabama 
researchers to perform research in new cutti  ng- edge 
technologies.

Alabama EPSCoR provides an economic benefi t to 
Alabama and brings jobs to the State:
• External EPSCoR funded grants support new faculty 

hires which provide salary for new research assistant 
professors, post-doctoral research associates, graduate 
student stipends and tuition, as well as undergraduate 
student support. These external grant funds provide 
jobs for hundreds of people in the state, helping to 
sti mulate the state’s economy. 

• By establishing the research infrastructure in the 
state’s targeted areas, Alabama researchers become 
competi ti ve in obtaining federal non-EPSCoR grant 

math programs, teacher educati on opportuniti es, and 
development of new science-based curricula.  These 
eff orts improve K-12 educati on without signifi cant 
investments from the state.
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2.5  State Steering Committee

The Alabama EPSCoR Steering Committ ee (AESC) is 
responsible for fi scal and programmati c aspects of the 
operati ons.  Members include representati ves from the 
seven research insti tuti ons (AAMU, AU, TU, UA, UAB, 
UAH,  and USA), and the Alabama Commission on Higher 
Educati on (ACHE).

Dr. John Mason became Chair of the Alabama EPSCoR 
Steering Commitee in May 2011.    Dr. Mason serves as 
the Vice President for Research and Associate Provost at 
Auburn University.   Also in 2011, Dr. Shaik Jeelani became  
the Vice-Chair of the Alabama EPSCoR Steering Committ ee.  
Dr.  Jeelani is the Vice President for Research and Sponsored 
Programs at Tuskegee University.  

                     John Mason                  Shaik Jeelani

ALABAMA EPSCOR 
STEERING COMMITTEE

Dr. John Mason
Chair
Alabama EPSCoR Steering Committ ee
Associate Provost and Vice President 
for Research
Auburn University

Dr. Shaik Jeelani
Vice-Chair 
Alabama EPSCoR Steering Committ ee
Vice President for Research and 
Sponsored Programs
Tuskegee University

Dr. Richard B. Marchase
Interim President
Vice President for Research
University of Alabama at Birmingham

Dr. Elizabeth French
Proxy for Dr. Gregory Fitch
Director
Offi  ce of Insti tuti onal Eff ecti veness 
and Planning, Alabama Commission 
on Higher Educati on

Dr. Dean Smith
Interim Vice President of Research
University of Alabama in Huntsville

Dr. Lynne U. Chronister
Vice President for Research
University of South Alabama

Dr. Daniel Wims
Provost
Vice President of Academic Aff airs
Alabama A&M University

Dr. Joe Benson
Interim Provost 
Vice President for Research
The University of Alabama

funding.  New external grant funds provide an additi onal 
economic benefi t to the state by providing support for  
faculty and graduate students.

Alabama EPSCoR creates new high tech business
opportuniti es and future jobs for the state.
• Alabama EPSCoR funded research leads to intellectual 

property that can serve as a catalyst for the creati on 
of high technology companies in the State of Alabama.  
Alabama EPSCoR funded research has led to numerous 
patents, licencing agreements, and small business start-
ups.  These new companies will provide additi onal long-
term jobs for Alabama residents. 



Alabama NSF EPSCoR Agency Director

Dr.  Mahesh Hosur was selected as 
the Alabama NSF EPSCoR Agency 
Director in August 2012.  Dr. Hosur 
serves as a Research Professor in 
Materials Science Engineering at 
Tuskegee University, the Director 
of the state-wide NSF RII Enhancing 
Alabama’s Research Capacity in 
Nano/Bio Science and Sensors 

project and the NSF RII Nano and Biomaterials Thrust.

2.7 Agency Directors2.6 Alabama EPSCoR 
Executive Director

The Alabama EPSCoR Agency Directors provide 
oversight responsibility for the day-to-day operati ons of 
federal EPSCoR research programs in Alabama, including 
responsibility for coordinati on, noti fi cati on and supervision 
of all EPSCoR announcements and awards issued by the 
federal government. An Alabama EPSCoR Agency Director is 
the administrati ve offi  cer for a designated EPSCoR program 
in Alabama.  He or she is appointed by the Alabama EPSCoR 
Steering Committ ee and is responsible for carrying out the 
administrati ve functi ons of the Alabama EPSCoR Steering 
Committ ee (AESC), providing management, coordinati on 
and directi on of the EPSCoR program in Alabama and for 
such other duti es as assigned by the Executi ve Director and 
AESC. Alabama EPSCoR currently has an EPSCoR Agency 
Director for NSF DOE, NASA, and USDA.  The Agency 
Directors are accountable to the Executi ve Director of the 
Alabama EPSCoR Program (State Executi ve Director) and 
to the AESC for providing directi on of the Alabama EPSCoR 
Program.
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Dr. Chris Lawson has served as the 
Alabama EPSCoR Executi ve Director 
since September 2010.  He previously 
served as ALEPSCoR Associate 
Executi ve Director from 2007-
2010, and as ALEPSCoR Co-Director 
from 2000-2004. Dr. Lawson is a 
Professor of Physics at the University 
of Alabama at Birmingham, with a 
research specialty of opti cal sensing 

and nonlinear opti cs.
The Executi ve Director is the chief administrati ve 

offi  cer of ALEPSCoR, and is appointed by the AESC. The 
ALEPSCoR Executi ve Director has overall responsibility and 
authority for the day-to-day operati on, management and 
coordinati on of the ALEPSCoR program.  The Executi ve 
Director is responsible for constructi ng and administering 
a budget that best serves the needs of all federally funded 
EPSCoR programs and providing reports to the Alabama 
Commission for Higher Educati on (ACHE), fi scal agent for 
state funds in support of EPSCoR, on the expenditure of 
state funds. The ALEPSCoR State Agency Directors and GRSP 
Campus Coordinators report to the Executi ve Director (see 
Secti on 2.7 and 2.8).  

Dr. Lawson also serves on the Board of Directors of 
the EPSCoR/IDEA Foundati on/Coaliti on, which assumes a 
leadership role in coordinati ng nati onal EPSCoR acti viti es.  
As part of those duti es, in March of 2012 at the request 
of the EPSCoR/IDeA Foundati on, Dr. Lawson testi fi ed in 
front of Congress in support of the NSF EPSCoR and NASA 
EPSCoR budgets requests.  Dr. Lawson’s detailed writt en 
congressional testi mony can be found on the EPSCoR/IDeA 
Foundati on website at:   www.epscorideafoundati on.org/
news/single/testi mony_by_dr_lawson.  In additi on, Dr. 
Lawson’s brief oral testi mony can be found in Secti on 2.10 
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Overall ALEPSCoR Goals that apply to all 
Programs include:

• Increase R&D funding in 
Alabama to the national level.
• Increase competitiveness of 
all research institutions in the state 
by measured publications, patents, 
research faculty, research equipment, 
etc.
• Increase minority and under-
represented group participation.
• Develop industry-government-
university partnerships to contribute to 
technology development and economic 
growth in Alabama.  

The ultimate goal is to increase effectiveness 
of EPSCoR programs.  Specifi c tasks to be 
completed include:

• Develop a coordinated plan for 
research within the state and aid in the 
development of consistent plans for each 
agency.
• Provide guidance in conducting 
competitions, where possible.  Select 
programs which have the greatest 
potential for achieving national 
competitiveness and determine the 
resources required to reach that potential.  
Use strengths and focus areas identifi ed 
in the review and selection process. 
• Function as a liaison with 
the Alabama Commission on Higher 
Education.
• Participate in EPSCoR 
Foundation and Coalition activities, as 
well as other groups that have impact on 
federal funding agencies.
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STATE AGENCY DIRECTORS 

Alabama DoE EPSCoR Agency Director

Dr. John Steadman was reappointed 
as the Alabama DOE EPSCoR 
Agency Director in August 2012 
by the Alabama EPSCoR Steering 
Committ ee. Dr. Steadman is currently 
the Dean of the University of South 
Alabama’s College of Engineering.  
Before moving to Alabama, Dr. 
Steadman was the Project Director 
for fi ve diff erent DOE EPSCoR grants totaling more than 
$ 10M over a period of fi ft een years.

Alabama NASA EPSCoR Agency Director

 Dr. John Gregory has served as the 
Alabama Space Grant Consorti um 
Director and Alabama NASA EPSCoR  
Progam Director since 1991.  In 
additi on, Dr.  Gregory has served 
as the Director of the Laboratory 
for Materials and Surface Science 
(LMaSS) at the University of Alabama 
in Huntsville since 1986.

Alabama USDA EPSCoR Agency Director

Dr. Frank (Skip) F.  Bartol serves as 
the Alabama USDA EPSCoR Agency 
Director, Director of the NSF RII 
Biotechnology Research Thrust and 
is the Associate Dean for Research 
and Graduate Studies in the College 
of Veterinary Medicine at Auburn 
University.  He was reappointed 
as Alabama USDA EPSCoR Agency 

Director in August 2012.

Alabama NSF EPSCoR Agency Director
Dr. Mahesh Hosur
Tuskegee University
hosur@mytu.tuskegee.edu
334-724-2784

Alabama DOE EPSCoR Agency Director
Dr. John Steadman
University of South Alabama
jsteadman@usouthalabama.edu
251-460-6140

Alabama NASA Program Director
Dr. John Gregory
University of Alabama in Huntsville
gregoryj@uah.edu
256-824-6028

Alabama USDA EPSCoR Agency Director
Dr. Frank (Skip) Bartol
Auburn University
bartoff@auburn.edu
334-844-3700



2.8 ALEPSCoR Graduate 
Research Scholars Program

Graduate students who represent the next 
generati on of researchers and innovators are criti cal 
to the advancement of Alabama’s high-tech human 
resource capacity.  To assist our insti tuti ons of higher 
educati on in training this next generati on of scienti sts 
and engineers  investments are required to att ract the 
brightest and best scholars who will contribute to the 
state’s vision of economic growth and prosperity.

In 2011, the Alabama Legislature conti nued 
the appropriati on to EPSCoR through the Alabama 
Commission on Higher Educati on for the purpose 
of funding the Graduate Research Scholars Program 
(GRSP).  Since its incepti on in 2006, the program has 
funded more than 160 excepti onal  graduate students.    
The Round Six Supplement awarded sixteen students  
previously supported during Round Six. Round Seven 
began in the Fall of 2012  funding 42 students with 

with thirty (30) 
new recipients.  
S t u d e n t s 
are selected 
competi ti vely by 
a team consisti ng 
of one campus 
c o o r d i n a t o r 
from each 
Ph.D. granti ng 

insti tuti on in the ALEPSCoR Program. 
Renewals are granted each year subject to 

sati sfactory progress in a given year and available 
funding.  The goal of the ALEPSCoR GRSP is to invest 
in Alabama universiti es to expand research output and 
att ract eminent senior faculty and quality graduate 

students. The program objecti ve is to provide a highly 
trained workforce to fuel the growth of high technology 
companies in Alabama.  

The quality of work generated as part of the fi rst 
six funding rounds was both cutti  ng-edge and novel. 
Encouraged by the success of the program, reseachers 
have leveraged state funds with other research based 
resources to supplement the GRSP Program and 
increase parti cipati on in the program.  Students at 
all Alabama EPSCoR universiti es are eligible to apply 
whose proposed research, or fi eld of study and career 
interests were congruent with the funded science and 
technology programs of the NSF, DOE, NASA, USDA.  
The Alabama EPSCoR Steering Committ ee has a GRSP 
Subcommittee to monitor and continually make 
revisions to improve the program.  

Please see the list at right and GRSP Volume Five 
Booklet for more informati on.

Alabama A&M University
Dr. Tommy Coleman 

tommy.coleman@aamu.edu
256-372-4192

Auburn University
Dr. Frank (Skip) Bartol
bartoff@auburn.edu

334-844-3700

Tuskegee University
Dr. Mahesh Hosur

hosur@tuskegee.edu
334-724-4220

The University of Alabama
Dr. John Wiest

jwiest@eng.ua.edu
205-348-1727

GRSP Campus Coordinators 

University of Alabama at 
Birmingham

Dr. Chris Lawson
Lawson@uab.edu

205-975-5059

University of Alabama in 
Huntsville

Dr. Ed Meehan
meehane@email.uah.edu

256-824-6533

University of South Alabama
Dr. John Steadman

jsteadman@usouthalabama.edu
251-460-6140
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Last Name First Inst. Goal Research Field
Apalangya Vitus TU PhD Material Sciences

Babaei Hasan AU PhD Mechanical Engineering
Barfknecht Peter UAB PhD Materials Science and Engineering

Brock Nathan USA MS Mechanical Engineering
Butler Todd UA PhD Metallurgical and Materials Engineering

Clayton Daniel UA PhD Metallurgical and Materials Engineering
Conner Padraic T. AAMU MS Forestry

Constante Alejandra UAB PhD Materials
Coppa Anne UA PhD Metallurgical and Materials Engineering

Dan Ke UAH PhD Optical Science and Engineering
Davis, Jr. Morgan TU PhD Materials Science

Dizbay Onat Melike UAB PhD Engineering
Ebrahimi Sayna USA MS Mechanical Engineering
Farley III Carlton W. AAMU PhD Physics
Gaillard William UAH PhD Electrical and Computer Engineering

Ghaednia Hamed AU PhD Mechanical Engineering
Guo Hong UAH PhD Electrical and Computer Engineering

Hastings Samantha Delmont UAB PhD Inorganic Chemistry
Havird Justin AU PhD Biological Science
Hodge Alexander AU PhD Chem Eng
Jajam Kailash AU PhD Mechanical Engineering
Kim Tae UAH PhD Physics
Kim Wonkyu UAH PhD Electrical and Computer Engineering
Kim Sungmin USA MS Mechanical Engineering
Ojha Santosh K. AAMU PhD Forestry
Pan Zeyu UAH PhD Electrical and Computer Engineering

Peppers Jeremy UAB PhD Physics
Render Diane TU PhD Materials Science
Sadat Sandra AAMU MS Optics/Physics

Shahrooz Amidi UA PhD Civil, Construction and Environmental Engineering

Shen Gang UA PhD Materials Science
Stringer Brandie AAMU PhD Plant and Soil Science

Sundaram Padma AU PhD Drug Delivery
Suradhi Raja AAMU PhD Physics
Tauhid Arefin TU MS Materials Science
Tiimob Boniface TU MS Material Sciences
Ward Christopher AU PhD Material Sciences

Watkins Dereca TU PhD Material Sciences
Willoughby William UAB PhD Physics

Xu Yaolin UA PhD Chemical and Biological Engineering
Yang Lin UAH PhD Physics

Zhang Yuanli UAB PhD Physics

GRSP Round Seven

Last Name First Inst. Goal Research Field
Apalangya Vitus TU PhD Material Sciences

Farah Basil USA MS Mechanical Engineering
Havird Justin AU PhD Biological Science

Hossain Mohammad AU PhD Microbiology
Lu Jianguo AU PhD Catfish Genomics

Messersmith Mallory UAB MA Anthropology
Rahman Rezwahur UA PhD Mechanical Engineering

Shen Gang UA PhD Materials Science
Sun Po UAH PhD Optical Science and Engineering

Sundaram Padma AU PhD Drug Delivery
Tantawi Khalid UAH PhD Electrical Engineering

Tcherbi Narteh Alfred TU PhD Materials Science and Engineering
Venkataramanan K.P. UAH PhD Biotechnology Science and Engineering

Xiong Jingyuan AU PhD Biochemistry
Zhang Yuanli UAB PhD Physics

Zou Yang UAH PhD Optical Science and Engineering

GRSP Round Six Supplement

13



2.9 Major Infrastructure 
Awards

NSF Research Infrastructure Improvement 
Cooperati ve Agreement 

In 2011, Alabama EPSCoR received new awards 
totaling more than $ 19M from the Nati onal Science 
Foundati on EPSCoR Offi  ce, the Nati onal Science 
Foundati on Co-funding program, Department of 
Energy, Nati onal Aeronauti c and Space Administrati on, 
and the United States Department of Agriculture’s 
Nati onal Insti tute of Food and Agriculture.

NSF Co-Funding Awards

National Science Foundation (NSF) 
EPSCoR

NSF EPSCoR Co-funding awards provide Alabama 
researchers and insti tuti ons another opportunity to 
obtain federal NSF EPSCoR funds. When a proposal 
is sent to a NSF directorate and found meritorious, 
opportuniti es within NSF exist for support of the project 
to be jointly funded by the specifi c NSF Directorate and 
the NSF EPSCoR offi  ce. 

In 2011,  twenty new Co-funded awards were 
received by AAMU, AU, TU, UA, UAB, USA, Alabama 
State University, Lawson State Community College, 
Shelton State Community College, and two individual 
graduate students. These totaled more than $ 11M 
and will support research for twelve to sixty months. 

NSF EPSCoR provided federal funding for 
ALEPSCoR programs through Research Infrastructure 
Improvement (RII) grants and EPSCoR Co-Funding. 
Each of those is summarized below with additi onal 
details in Secti on 3.0. 
 In 2011, Alabama EPSCoR was awarded a $ 9M 
Research Infrastructure Improvement (RII) award and 
conti nued work on two Cyberinfrastructure projects, 
see the update on page 22.     

Alabama EPSCoR was awarded a $6M NSF Research 
Infrastructure Improvement Cooperati ve Agreement 
from September 1, 2011 to August 31, 2014 enti tled, 
Enhancing Alabama’s Research Capacity in Nano/Bio 
Science and Sensors, which provides support for fi ve 
Research Centers for Excellence in Alabama:

• The  Nano and Biomaterials Thrust  led by TU’s Dr. 
Mahesh Hosur  is developing new nanostructured 
materials with enhanced thermal, physical, 
mechanical, and biodegradable properti es.  Tasks 
are divided into three main areas:  polymeric 
nanocomposites, advanced green composites, 
and synthesis of nanoparti cles for drug delivery 
applicati ons.

• The Biotechnology Thrust led by AU’s Dr. Frank (Skip) 
Bartol  is developing and using organismal models of 
adaptati on to natural and manmade environmental  
challenges that enable development and testi ng of  
nanomaterials and nanoscale devices.  This thrust 
serves as the life sciences arm of the ALEPSCoR Bio-
Nano Program. 

• The Opti cs and  Sensors Thrust, led by UAB’s Dr. 
Sergey Mirov in associati on with UA involves 
research into a wide range of spectroscopy based 
tools for analysis of 
organic and inorganic 
materials.

• The Nanofabricati on 
Thrust, led by AAMU’s 
Dr. Anup Sharma is 
applying cutti  ng-edge 
nanoengineering to develop molecular sensors, 
regimented nanomaterials and nanostructures with 
applicati ons in chemical, biological, and thermo-
electric devices. 

All four research thrusts incorporate educati on out-
reach acti viti es which focus on coordinati ng and collect-
ing data on educati on, diversity, outreach/partnering, 
and workforce development eff orts in Alabama relevant 
to the science and technology foci of the grant.

14
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DOE EPSCoR Awards

DOE Implementati on Award
Alabama DOE EPSCoR was awarded in 2009, a  

$ 1.9 M three-year Implementati on Award which was 
extended to August 2013.  It 
includes two components:  a 
research component and a 
human resource development 
program.  The Research 
Cluster is headquartered at 
Auburn University and includes 
researchers at UA, USA, 
Auburn, Auburn/Montgomery, 
and Tuskegee.  The Human 
Resource Development 
component assists researchers 
with travel support to establish 

a relati onship with a DOE nati onal laboratory. 

State Laboratory Parnership Program
DOE EPSCoR State Laboratory Partnership Awards 

encourage collaborati ons between researchers at 
any DOE federal laboratory and ALEPSCoR research 
insti tuti ons.  In 2011, two  State Laboratory Partnership 
Awards ended while three others will conti nue  into 
2012 and beyond.  Additi onal informati on on the 
Alabama DOE EPSCoR Program can be found in 
Secti on 4.0

NASA EPSCoR Awards
The goal of NASA 

EPSCoR is to develop 
academic research 
acti viti es that are long-
term, self-sustaining, 
and nati onally 
competi ti ve for non-
EPSCoR funding.  The 
Alabama NASA EPSCoR 

program is a full research inti ti ati ve, competi vely selected 
in a fi eld of interest to both NASA and the State of 
Alabama.  In 2011,  Alabama NASA EPSCoR was awarded 
one new Cooperati ve Agreement Noti ce for $ 750K and 
fi ve NASA Seed Grant  Infrastructure Development (RID) 
Awards for $ 110K.  Research expenditures for NASA 
EPSCoR exceeded $ 1M.

USDA EPSCoR 
Awards

Under the USDA-NIFA format, 
the USDA EPSCoR program is 
designed to help insti tuti ons 
develop competi ti ve research, 
educati on and extension/outreach 
programs in high-priority areas 
of nati onal need in agriculture, 
food, and environmental sciences.   
Strengthening Awards consist 
of Sabbati cal Grants, Equipment 
Grants, Seed Grants, and 
Strengthening Standard Project 
Awards.    

In CY 2011, fi ve  new research 
projects were awarded totaling 
over $ 4M  to AAMU,  Auburn 
University and  the University of 
Alabama in Huntsville.  During CY 
2011, total USDA federally funded 
research expenditures for USDA 
exceed $ 2.3M in 2011.  USDA 
EPSCoR awards that began in 
2011 will bring revenue into the 
state unti l 2016    For additi onal 
informati on about these awards, 
see Secti on 6.0.

CAN awards address high-
priority NASA research and 
technology development needs.  
RID awards enable jurisdicti ons to 
build and strenghthen relati onships 
with NASA researchers.  

15



2.10 Alabama Innovation 
Fund Awards to ALEPSCoR 
Institutions

As part of the implementati on of Alabama Governor 
Bentley’s “Accelerate Alabama” Program, the State of 
Alabama has created the Alabama Innovati on Fund 
(AIF), with a FY 2012 appropriati on of $3920K.   The 
purpose of this fund is to maximize the use of the 
State’s economic development resources by leveraging 
annual research and development expenditures by 
public insti tuti ons of higher educati on to generate high 
technology resources which can be used to support 
economic development acti viti es.  The AIF supports and 
operates two disti nct programs to be administered by 
the Alabama Department of Commerce:  (i) The Renewal 
Program; and (ii) The Research Program.  

Renewal Program:  60% ($2352K) of the total AIF 
allocati on was used to support the Renewal Program. 
The purpose of the Renewal Fund is to “renew” the 
high technology infrastructure of the most successful 
research universiti es in the State, in order to enhance 
the ability of these research universiti es to further 
develop Alabama high technology economic resources. 
These funds were distributed through grants to each 
public university which submitt ed an applicati on under 
this chapter, with the allocati on based on the level of 
each public university’s total federally fi nanced research 
and development expenditures for the last three years, 
with the goal being to provide additi onal support and 
economic growth opportuniti es to those insti tuti ons 
that demonstrated the greatest research success.

Research Program: 40% ($1568K) of the total AIF 
allocati on was used to support the Research Program.  
These  funds were  distributed to public insti tuti ons 
of higher educati on according to a competi ti ve review 
process to determine the most meritorious proposals. 
The criteria for this competi ti ve review process was: 
(i) the strength of the public (university) - private 
(business) partnership for the proposing team; (ii) the 

likelihood of the proposed project to create patentable 
or other intellectual property capable of successful 
commercializati on; (iii) the likelihood of the project to 
sti mulate further research and development within 
the State; (iv) the likelihood of the project to directly 
or indirectly to lead to creati on of additi onal jobs; 
(v) the experti se of the research team in fi elds which 
would contribute to the success of the project; (vi) 
the parti cipati on of the research team in past projects 
of a similar nature which have led to successful 
commercializati on and job creati on; (vii) the amount of 
useful technological, economic, human and intellectual 
property resources available to the research team; and 
(viii) the likelihood of the project to contribute in a 
positi ve way to the State’s economy.  

Working under the leadership of Alabama Assistant 
Secretary of Commerce Linda Swann, ALEPSCoR was 
instrumental in developing the AIF proposal review and 
award process for   the   Department   of   Commerce, and 
95% ($3.72M) of the total AIF funding  went to ALEPSCoR 
research insti tuti ons.  Key ALEPSCoR members of the 
AIF Proposal Review and Award Team were ALEPSCoR 
Executi ve Director Dr. Christopher Lawson (who 
organized the review and award process and team), UA 
ALEPSCoR Steering Committ ee (AESC) Representati ve 
and Interim Provost and VP for Research Dr. Joseph 
Benson, USA AESC Representati ve and Vice President for 
Research Dr. Lynn Chronister, UAB AESC Representati ve 
and Associate VP for Research Dr. Charles Prince, AU 
Associate VP for Research Dr. Carl Pinkert, and ALEPSCoR 
Program Coordinator Charlott e Nix. 

These awards were announced by Governor Bentley 
on October 3rd at the Alabama Launchpad Innovati on 
and Entrepreneurship Conference in Birmingham, 
Alabama (see htt p://www.innovatealabama.com, and 
the accompanying picture).  “By awarding these grants, 
we are investi ng in new opportuniti es that will benefi t 
our communiti es for years to come,” Governor Bentley 
said. “The Alabama Innovati on Fund supports high-tech 
research and innovati ve ideas.   These grants will lead to 
new innovati ons for our communiti es and more jobs for 
Alabamians.”
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Inst. Amount PI Name of Project
Auburn 204,351 Oladiran Fasina Naval Stores Chemicals Production from Southern Forests by Innovative Treating
Auburn 68,797 Weikuan Yu Smart Network Backplane for Fast Analytics of Big Data

UA 125,792 Richard Swatloski Alabama Start up Seed Fund Program
UAB 1,574,885 Robert Kimberly Center for Clinical and Translation Scinece innovation

UAH 299,557 Jason Cassibry Development and Testing of the Charger Facility fot Deep Space Fusion Propulsion Research

USA 78,617 Alec Yasinsac Metrics for K 16 Computing Education

TOTAL $2,351,999

Inst. Amount PI Name of Project

Auburn 200,020 Bruce Tatarchuk
Ultra High Thermal Conductivity Catalyst Carriers For Mobile & Scalable Fischer Tropsch
Platforms for Fuel Production from AL Biomass Resources

Auburn 142,835 Marko Hakovirta Intelligent Control Solution for Smart Manufacturing and Energy Reduction in Pulp Mills

UA 206,326 Allen Parrish 10 8CAD

UA 160,487 Robin Rogers
Continuous production of high purity chitin from shrimp & crab waste as a resource for high
value biomedical applications

UA 74,332 Gregory Thompson
Partnering with AL Nucor Steel in Development Microalloyed precipitation Strengthened Steels
for the Transportation and AG based Industries

UAB 200,000 Bharat Soni Integrated Mixed Reality Simulation Training Center
UAB 184,000 Anthony Skjellum Commercialization of UAB Research Innovations in Cybersecurity
USA 200,000 David Nelson Commercial Development of Millimeter Wave Peripheral Perfusion Monitor

Wallace St 200,000 Vicki P. Hawsey Appalachian Regional Commission Center for Entrepreneuership and Energy Innovations

TOTAL $1,568,000

ALABAMA INNOVATION FUND 2012
AIF RENEWAL AWARDS

AIF RESEARCH AWARDS

Pictured at the AIF Award ceremony from left  to right are: ALEPSCoR Executi ve Director Dr. Christopher 
Lawson, UAB Associate VP for Research Dr. Charles Prince, Governor Robert Bentley, UA Interim Provost 
and VP for Research Dr. Joseph Benson, and AU Associate VP of Research Dr. Carl Pinkert
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2.11 Congressional 
Testimony

The following Oral Testi mony was given by 
Dr. Christopher Lawson, ALEPSCoR Executi ve 
Director, in support of the NSF EPSCoR and 
NASA EPSCoR federal budgets to the U.S. 
Congress House Committ ee on Appropriati ons, 
Subcommitt ee on Commerce, Justi ce, Science 
and Related Agencies, on March 22, 2012:

“Mr. Chairman and Members of the 
Subcommitt ee, my name is Chris Lawson and I am 
a physics professor and also the Executi ve Director 
of Alabama EPSCoR. Thank you for this opportunity 
to testi fy about NSF EPSCoR and NASA EPSCoR.  
For Fiscal Year 2013, we respectf ully request that 
you fund the Administrati on’s NSF EPSCoR budget 
request for $158 million, and NASA EPSCoR at the 
authorized amount, $25 million.

Congress established the EPSCoR program 
to ensure that research universiti es in all states 
parti cipate in and benefi t from federal science and 
technology acti viti es.  Although EPSCoR states have 
20% of the nati on’s populati on, and close to 25% 
of its doctoral research universiti es, these states 
only receive about 10% of the federal research 
outlays.  EPSCoR provides a mechanism to address 
these geographical imbalances.  The program has 
been a huge success—investments have generated 
growth in state economies, att racted students into 
STEM fi elds, and created a broader base of high-
tech research experti se.   

NSF EPSCoR provides co-funding for 
meritorious proposed research in EPSCoR states 
by Infrastructure Improvement awards that 
support academic research infrastructure and 
cyberinfrastructure improvements in areas criti cal 
to a state’s high tech economic development.  NSF 
EPSCoR Infrastructure funding is matched by the 
states, to leverage the federal investments. 

In my home state of Alabama, NSF EPSCoR 
funding has generated revoluti onary advancements 
in science and engineering that have led to new 
business growth and high-paying jobs. NSF EPSCoR 
funding has been vital for connecti ng students to 
STEM ideas and research, and introduced more 
than 2,000 students across Alabama to these 
science, technology and engineering concepts 
in one year alone.  In a ti me when the President 
and Congress are working to engage students in 
STEM fi elds, it only makes sense to build on this 
success and conti nue to fund the NSF EPSCoR 
program at the Administrati on’s budget request 
of $158 million.  This will ensure that states such 
as Alabama conti nue to develop a robust research 
infrastructure so that they can compete for federal 
research grants and conti nue to prepare a skilled, 
“high tech” workforce capable of delivering 
innovati on in the future.  

Congress designed NASA EPSCoR to increase 
the research capacity of states with limited NASA 
R&D funding in areas relevant to NASA’s mission. 
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NASA EPSCoR funds both grants for Research 
Infrastructure Development (RID) and to seed 
research in criti cal research areas (Implementati on 
grants). Together, they att ract students into STEM 
fi elds, allow more states to parti cipate in NASA’s 
research enterprise, and provide opportuniti es for 
high tech economic growth in local communiti es 
nati onwide.  Like the NSF EPSCoR program, states 
help increase the federal benefi t by matching 
funds.  Funding the NASA EPSCoR program at the 
Congressionally-authorized level of $25 million 
is truly a “win-win” program for states and our 
nati on. 

At a ti me of economic challenges and ti ght 
budgets, programs like EPSCoR that seek a 
broader distributi on of research funding make 
solid fi scal sense.  Limiti ng these resources to a 
few states and insti tuti ons is self-defeati ng for 
our nati on in the long run.  NSF and NASA EPSCoR 

19

help all states to benefi t from 
taxpayer investments in federal 
research and development, and 
they generate long-term growth 
and a skilled workforce for the 
future.  NSF and NASA EPSCoR 
stretch limited federal dollars 
further through state matching.  
Not only do states benefi t from 
increased research capacity and 
growth, but our nati on benefi ts 
from the rich and diverse pool of 
talent that our enti re country can 
provide. In a ti me when 33 percent 
of all bachelors degrees in China 
are in Engineering, compared to 
4.5 percent in the U.S., if we are 
to remain globally competi ti ve, 
instead of restricti ng ourselves to 
a few states and insti tuti ons, we 
need to be training and harnessing 
all of our nati on’s brainpower, 
and EPSCoR is working to achieve 
this goal.    Thank you for inviti ng 
me to testi fy today.” 
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In summary,  The Alabama EPSCoR (Experimental Program to Sti mulate Competi ti ve Research) is dedicated 
to the development of scienti fi c and engineering capabiliti es through state research university collaborati on. 

Research performed by our universiti es represents a substanti al industry in Alabama.   Acti viti es are designed 
to att ract disti nguished scienti sts, young investi gators, and researchers from various fi elds, fostering economic 
development through investments that result in cutti  ng-edge technologies and sti mulate competi ti veness in 
medicine, biotechnology, engineering, mathemati cs, and other applied sciences.   

Alabama EPSCoR was very successful in securing new funding during 2011 from the NSF, DOE, NASA, and the 
USDA.  New awards totaled more than $ 25M while CY2011 research expenditures totaled more than $15M.  

Signifi cant state commitment is necessary to sustain the ALEPSCoR acti viti es and to provide concrete evidence 
to NSF and the other agencies that the State is willing to parti ally match the large federal research investment 
in these acti viti es.   Conti nued state support ensures EPSCoR Federal funding will conti nue to be available for 
our scienti sts and demonstrates a willingness on the part of the State of Alabama to make a full commitment to 
building research capabiliti es to support state economic development.  

Because of the vital role Alabama EPSCoR plays in research and economic development, we urge the Alabama 
Commission on Higher Educati on to conti nue support for Alabama EPSCoR.  Funding received will allow the 
program to implement its expanded core program to conti nue building our infrastructure and experti se in areas 
of scienti fi c importance to the state and the nati on.   A strong commitment for EPSCoR is a sound investment for 
our State’s future.

2.12  CONCLUSIONS:  EPSCOR FUNDING and NON-FEDERAL SUPPORT

… A strong commitment for EPSCoR is a 
sound investment for our 

State’s future.
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The NSF EPSCoR program began in 1978 and is a 
federal-state partnership designed to help America 
maintain its global leadership by capitalizing on 
talents and resources available in all states of the 
union.  The program promotes the intellectual and 
human development missions of NSF by support-
ing basic research activities which span a broad 
range of science, engineering and technology and by 
supporti ng training of future scienti sts and engineers. 
NSF EPSCoR program manages a research portf olio  
crucial to the research and economic development of 
EPSCoR states and territories. All EPSCoR awards are 
made through NSF’s rigorous merit review process.   
The NSF EPSCoR Offi  ce is currently located in the Of-
fi ce of the NSF Director.

Alabama fi rst became eligible for EPSCor funding in 
1985.  In 2011, a total of twenty-seven states and two 
territories were eligible for NSF EPSCoR funding.  

EPSCoR’s mission is to help moderate the unequal 
allocati on of NSF and other federal R&D funding. The 
colleges and universiti es in all the 27 EPSCoR states 
plus Puerto Rico and the U.S. Virgin Islands receive only 
about 10 percent of the NSF budget. The remaining 
ninety percent of NSF funding goes to 23 non-EPSCoR 
states. At a ti me when the NSF budget is expanding 
(projected to double by 2017), 
special att enti on should be 
given to improving the research 
capacity and competi ti veness of 
states that sti ll need to build and 
enhance research capacity. 

Funding Opportunities

RII Track 1(Alabama’s RII-3)

NSF EPSCoR provides funding support through the 
following types of awards: 
• Research Infrastructure Improvement (RII) Track 1
• Research Infrastructure Improvement Track 2 
• EPSCoR Co-Funding
• Workshops and Outreach

3.0 Alabama NSF EPSCoR

 In 2011 Alabama NSF EPSCoR  was awarded a $ 9M 
NSF Research Infrastructure Improvement Cooperati ve 
Agreement from September 1, 2011 to August 31, 
2014 enti tled, Enhancing Alabama’s Research Capacity 
in Nano/Bio Science and Sensors.  The mission of this 
award is to establish a multi -campus nano-bio and 
sensor research and educati on infrastructure for the 
State of Alabama that will allow researchers and state 
centers to be nati onally competi ti tve and unti mately 
self-sustainable.  This award provides funding for four 
research concentrati ons or thrusts.  These include:

• The Nano and Biomaterials Thrust, 
headquartered at Tuskegee University, is developing 
new nanostructured materials with enhanced thermal, 
physical, mechanical and biodegradable properti es 
in three main areas of polymeric nanocomposites, 

advanced greem composites 
and synthesis of nanoparti cles 
for drug delivery applicati ons.

• The Biotechnology 
Research Thrust, headquartered 
at Auburn University, is 
developing and using organismal 
models to identi fy mechanisms 
of adaptati on to natural and 
manmade environmental 
challenges that enable 
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development and testi ng of nanomaterials 
and nanoscale devices.  The Biotechnology 
Thrust serves as  the life sciences arm of 
the ALEPSCoR Bio-Nano Program

• The Opti cs and Sensors Research 
Thrust, headquartered at the University 
of Alabama at Birmingham in conjuncti on 
with the University of Alabama involves 
research into a wide range of new 
spectroscopy based tools for anaylysis of 
organic and inorganic materials.  

• The Nanofabricati on Research 
Thrust, headquartered at Alabama 
A&M University is applying cutti  ng-edge 
nanoengineering to develop molecular 
sensors, regimented nanomaterials 
and nanostructures with applicati ons in 
chemical, biological, and thermo-electric 
devices.

All four thrusts parti cipate in 
educati onal and outreach acti viti es which 
focus on coordinati ng and collecti ng data on 
educati on, diversity, outreach/partnering, 
and workforce development eff orts in 
the state relevant to the science and 
technology foci of the grant.  The broader 
impacts goal of the educati on, outreach 
and diversity program is to ensure that 
research and informati on generated by the 
grant is broadly and widely disseminated 
in a clear and accessible manner, and 
that  it functi ons to sti mulate the student 
pipeline into STEM (Science, Technology, 
Engineering and   Mathemati cs) programs 
feeding into nano, bio science and sensors.  
Expanded contact allows for increasing 
demographic, geographic, insti tuti onal, 
and curricular diversity.  The thrust 
leaders have organized and parti cipated 
in outreach acti viti es for teachers, high 
school students, and undergraduates. 

A summary of each of the NSF thrusts 
is described on the following pages.



The Nano and Biomaterials Research 
Thrust 

The Biotechnology Research Thrust 

 The Biotechnology Research Thrust, led 
by Dr. Skip Bartol at Auburn University (AU), is 
developing and using organismal models to identi fy 
mechanisms of adaptati on to natural and manmade 
environmental challenges that enable development 
and testi ng of nanomaterials and nanoscale devices. 
The Biotechnology Thrust serves as the life sciences 
arm of the ALEPSCoR Bio-Nano Program.  It is the 
translati onal interface between the basic science of 
discovery at the cellular and molecular levels and the 
development of materials, products, and applicati ons 
by the engineering thrusts of the program.  Specifi cally, 
the Biotechnology Thrust focuses on the discovery 
and development of model ‘senti nel’ organisms, 
translati onal animal model systems and the molecular 
tools needed for use in the emerging area of nano-
ecotoxicology, and the study of cellular organelles, 
cells, and ti ssues, as examples of and/or platf orms for 
nanoengineering of biological processes.  As this Thrust 
has evolved and matured, the research has expanded 
to also include the investi gati ons of nano-molecular 
mechanisms of drug delivery, biologically compati ble 
carbon nanotubes and nanofabricated niches for use 
with stem cells in the treatment of cardiovascular 
disease and injury, anti microbial compounds, and 
landscape phage display-based therapies for the 
treatment of disease. 

The Nano and Biomaterials  Research Thrust, led 
by Dr. Mahesh Hosur at TU, involves the development of 
new nanostructured materials with enhanced thermal, 
physical, mechanical, and biodegradable properti es. 
The tasks being carried out are divided in three 
main areas: polymeric nanocomposites, advanced 
green composites, and synthesis of nanoparti cles 
for drug delivery applicati ons. In polymeric 
nanocomposites area research is being carried out 
to include nanoparti cles like nanoclay, single and 
multi walled carbon nanotubes, metal and metal oxide 
nanoparti cles to improve the performance of polymers 
which are then used for fabricati on of fi ber reinforced 
composites for diff erent high technology applicati ons. 
Advanced green composites research is looking at the 
use of plant based polymers and natural fi bers as viable 
alternates to syntheti c polymers and fi bers which 
are petroleum based and non-biodegradable. In the 
studies on synthesis of nanoparti cles for drug delivery 
applicati ons diff erent types of nanoparti cles are 

being synthesized using microwave and sonochemical 
methods. Based on these studies, researchers have 
been able to obtain additi onal funds to establish RISE 
and CREST centers.   For more informati on regarding 
the Nano and Biomaterials Research Thrust, contact 
Dr. Mahesh Hosur at 334-724-4220 or hosur@mytu.
tuskegee.edu.  
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The Optics and Sensors Research 
Thrust 

The Opti cs and Sensors Research Thrust, led by Dr. 
Sergey Mirov at the UAB involves research into a wide 
range of new spectroscopy based tools for analysis 
of organic and inorganic materials. These acti viti es 
include development of the necessary broadly tunable 
mid-infrared laser sources, development of the 
spectroscopy platf orms that separates and analyzes the 
spectral signatures, and nonlinear opti cal methods for 
protecti on of the opti cal sensors.  The fi rst mid-IR Cr:ZnSe 
planar waveguides lasing has been demonstrated. 

The lasing of the 
Cr:ZnSe waveguide 
was achieved at 2.6 
μm under opti cal pulse 
excitati on at 1.907 μm. 
The laser threshold 
was equal to 0.5 mJ/
cm2. Highly doped 
C r : Z n S e / s a p p h i r e 
sample was used for 
passive Q-switching 
of the fi ber pumped 
Er(0.5%):YAG laser 

operati ng at 1645 nm. It was a very important 
milestone to obtain level of opti cal quality of the 
pulsed laser deposited waveguides suffi  cient for 
lasing under opti cal excitati on. The next step will be to 
achieve lasing under electrical excitati on. Researchers 
at UA in this thrust are focusing on organic compounds 
in the environment, their sources, and control. 
They are examining the role of freshly constructed 
asphalti c materials as pollutant sources during the 
initi al exposure period, when releases of materials are 
expected to be most signifi cant. Runoff  samples from 
the warm mix pavement showed the highest toxicity 
values. In another work, infrared scans were performed 
on the samples to test for presence of oil and for long-
term degradati on under UV light in the laboratory.

The Nanofabricati on Research Thrust, led by Dr. 
Anup Sharma at AAMU, is applying cutti  ng-edge 
nanoengineering to develop molecular sensors, 
regimented nanomaterials and nanostructures with 

The Nanofabrication Research Thrust 

applicati ons in chemical, biological, and thermo-
electric devices. Investi gati on of lithography of 
substrates of biological interest was conti nued, both 
using lithographic masks as well as by interferometric 
lithography. Thermoelectric cooling devices and 
thermoelectric generators are being fabricated and 
tested from the super-latti  ces nanolayered multi layer 
and single layer thin fi lms. In another work, fabricati ng 
and testi ng of thermoelectric cooling devices and 
thermoelectric generators from the super-latti  ces 
nanolayered multi layer and single layer thin fi lms 
making nano-clustering in the fi lms and multi -layers to 
cause decrease in the thermal conducti vity, increase 
in both the electrical conducti vity and Seebeck 
Coeffi  cient is being carried out. Focus of another 
work is to fabricate high-performance single-walled 
carbon nanotube fi eld-eff ect transistors (CNTFETs) 
with high on/off  drain-source current (IDS) rati o and 
excellent saturati on of drain-source current (IDS) using 
semiconductors as the source/drain contact material 
and to fabricate CNTFET-based logic circuits. Work at 
UAB involves synthesis and characterizati on of new 
materials for sensor protecti on and organic LEDs. 
The objecti ve for the UAH Nanofabricati on eff ort has 
been applying nanotechnology to improve chemical 
and biological sensors. In collaborati on with Sandia 
Nati onal Laboratory, researchers at UA are studying 
depositi on of Cu fi lms by pulsed laser depositi on 
(PLD) at both room temperature and liquid nitrogen 
temperatures.  This temperature diff erence during 
depositi on directly infl uences the microstructure— 
the room temperature fi lms are nano-twinned while 
the liquid nitrogen samples are only nano-crystalline. 
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NSF RII Education Outreach

All four research thrust areas have educati on and 
outreach acti viti es which focus on coordinati ng and 
collecti ng data on educati on, diversity, outreach/
partnering, and workforce development eff orts in 
the state relevant to the science and technology foci 
of ALEPSCoR-RII-3. Together, the thrust leaders have 
organized and parti cipated in outreach acti viti es such 
as the Research Experience for high school students, 
Research Experience for Teachers, Research Experience 
for Undergraduates, the Teaching Enhancement Award 
(TEA) program, and Science and Technology Open House. 
These acti viti es have seen parti cipati on from all thrust 
areas where the faculty members have addressed an 
audience including community leaders, K-PhD students, 
and elementary-through-high school teachers. Other 
NSF funded programs at TU including MSP, CREST, HBCU-
RISE, and PREM have been leveraged to carry out these 
acti viti es and will be conti nued in the future. The newly 
funded math and science partnership (MSP) spearheaded 
by Tuskegee researchers provides an opportunity for the 
STEM faculty to develop modules that will be introduced 
in the middles school science curriculum in the black 
belt region of Alabama. All thrust area parti cipants 
will conti nue to make a broad impact in the research 
community by acti vely disseminati ng and communicati ng 
research acti viti es to nati onal and internati onal audience. 
Signifi cant numbers of under-
represented minority students are 
being trained in the emerging fi elds 
of nano-bioscience and sensors. 
Almost all thrust area researchers 
are engaged in collaborati ve 
research acti viti es with partners 
from academia, industry and 
nati onal labs within the USA 
and abroad. Partnerships with 
Alabama Department of Economic 

and Community Aff airs, Alabama Development Offi  ce, 
Eight Research Universiti es, and Economic Development 
Partnership of Alabama will assist businesses in 
addressing nano and biotechnology needs to increase the 
competi ti veness of Small Business Innovati ve Research 
(SBIR) and Small Business Technology Transfer (STTR) 
grants. 

Outreach Acti viti es
The 3rd Annual Science & Technology Open House 

was held on Friday, April 13 - Saturday, April 14, 2012 at 
Tuskegee University.  The Open House took place in the 
Kellogg Hotel and Conference Center auditorium with 
247 parti cipants from across Alabama.  The theme was  
“Celebrati ng Creati vity and Innovati on through Science, 
Technology, Engineering and Mathemati cs (STEM),” 
and covered topics such as nanotechnology, space, 
mechanical and electrical energy.  It featured a seminar 
on graduate educati on, poster presentati ons, hands-
on demonstrati ons and networking. On Saturday, April 
14th, U.S. Rep. Terry Sewell - Seventh District of Alabama 
addressed  students, parents, teachers, and community 
leaders aft er viewing some of the posters and talking with 
students about their work.   The Open House also featured 
research poster exhibits from 102 students ranging from 
middle school-PhD.  

UA’s Central Analyti cal Faciliti es were used as part of 
2012 Summer RII EOD programming and included the 

fi rst Entrepreneurial Internship 
Program.   University, industry, 
and local community organizati ons 
also parti cipated.  

The UAB Chemistry Department 
hosted the Science Olympiad 
Competi ti on during Spring 2012. 
Dr. Gary Gray served as a consultant 
for the students who prepared the 
writt en test. A Thermal Analysis 
Workshop off ered in collaborati on 

Rep. Terri Sewell addesses TU Open House att endees
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with TA Instruments included 40 parti cipants from UAB, 
Tuskegee, UA, Miles College and Industry att ended the 
workshop to learn about DSC, TGA, DMA, TMA and 
related thermal analysis techniques. 

Drs. Lindquist and Guo were acti vely involved in 
numerous outreach acti viti es at UAHuntsville  including 
2011 Engineering Summer Camp, Adventures in 
Engineering, the North Alabama Regional Science and 
Engineering Fair (NARSEF) and the Honeywell Project.

Summer bridge programs conti nue to be held at 
several of the campuses.   At Tuskegee University, the 
College of Engineering, off ers summer pre-college 
programs – MITE and FASTREC to high school students 
completi ng 10th, 11th, and 12th grades, respecti vely, 
to prepare and moti vate them to choose and enter 
college programs in engineering. MITE is off ered to 
high school students completi ng 10th and 11th grades.  
FASTREC is off ered to students 
who have graduated from high 
school. These programs have 
been ongoing for over forty years.  
FASTREC is a summer session 
program, supported with the 
assistance of industry, intended to 
provide high school students with 
adequate college level academic 
experience and orientati on 
before embarking on programs 
in engineering and other STEM 
disciplines.  A green composites 
workshop was held at UAB in July 
2012. This was open for all the 
students and had parti cipati on 
from faculty and industry experts. 

NSF RII Northern Gulf Coastal 
Hazards Collaboratory

Researchers from the University of Alabama in 
Huntsville, the University of Alabama, the University 
of South Alabama, and the Dauphin Island Sea 
Laboratory are collaborati ng with researchers in 
Louisiana and Mississippi to advance the science and 
engineering of coastal hazards across the tri-state 
region and to address issues of nati onal importance; 
including coastal system response, risk management of 
coastal hazards, and the sustainability of economically 
important coastal fi sheries, marine transportati on, 
energy development and strategic nati onal defense. 
The Northern Gulf Coastal Hazards Collaboratory (NG 
CHC) is a three-year project using cyberinfrastructure 
to catalyze collaborati ve research and educati on and 
reduce risks to coastal vulnerabiliti es.  Funded by the 
NSF Experimental Program to Sti mulate Competi ti ve 
Research (EPSCoR) Research Infrastructure Track II 
program, the NG CHC is promoti ng resilience of the 
Northern Gulf Coast region, including the urban, 
industrial, and natural landscape, to provide a unique 
laboratory for developing new technologies that 
reduce risk to both natural and built environments.  Dr. 
Sara Graves, Director of the Informati on Technology 
and Systems Center (ITSC) at the University of Alabama 
in Huntsville, is Alabama Principal Investi gator and 
leads the development of collaborati ve technologies.

The NG CHC accelerates the research process 

Dr. Howard Adams, Founder and President of H.G. Adams and Assoc., 
addressing students at the graduate student seminar
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by pioneering the development of an integrated 
cyberinfrastructure for multi disciplinary research 
and educati on to promote capabiliti es for simulati ng 
coastal hazards by enhancing the linkages between 
modeling and observati ons and to enable rapid sharing 
of available data resources and tools that can advance 
new discoveries in geosciences and engineering 
associated with coastal hazards in this vulnerable 
coastal region.  Scienti sts are developing new tools and 
technologies for collaborati ve science, including the 
ability to couple models, invoke dynamic algorithms 
based on streams of sensor and satellite data, locate 
data and computati onal resources, create workfl ows 
associated with diff erent simulati on demands, and 
visualize results.  Crucial to the success of this project 
is the training and development of students, post-docs 
and others to establish a strong workforce.

In the second year of the project, RII Track-2 CI 
investments focused on the enhancement of the 
cyberinfrastructure essenti al for addressing the 
challenges of a distributed collaboratory.  ITSC 
researchers developed a collaborati ve environment 
for the NG-CHC that serves as a portal and allows 
researchers to collaborate with team members; 
organize, discover, share and reuse informati on about 
data, models, tools and other resources; discuss project 
acti viti es and results; view publicati ons, presentati ons 
and other documents; track the history of project 
acti viti es; and provide materials for educati on and 
outreach. By enabling the close interacti on among 
coastal scienti sts, engineers, social scienti sts and 
computer scienti sts, the collaborati ve environment 
frees the researcher from the complexiti es of sharing 
and using informati on, allowing him to concentrate on 
science. The collaborati ve environment was extended 
in the second year to include a catalog of data resources 
and visualizati on capabiliti es.  UA researchers are 

investi gati ng the role of water quality, stream dynamics, 
landscape connecti ons, and evapotranspirati on 
supporti ng experiments in Ecosystem Restorati on and 
Flood Risks Reducti on for the Mobile Basin and in smaller 
watersheds connected to the Nati onal Ecological 
Observatory Network (NEON) sites in Alabama, as well 
as sharing the newly acquired NEON data.  Researchers 
at USA are developing hydrodynamic models for the 
Mobile Bay system and providing meteorological data 
for wind and precipitati on necessary for conducti ng 
scenario simulati ons of system responses to hazardous 
signals propagati ng into Mobile Bay.  DISL researchers 
are concentrati ng on the development of interacti ve 
learning modules and other instructi onal materials.  
These second-year acti viti es help to achieve the 
broad vision of the NG CHC; to advance research, 
enrich training, and inspire collaborati on through 
innovati on-enabling cyberinfrastructure, with a focus 
on geosciences and engineering from the watershed 
to the coast.



29

NSF RII Alabama Cyber Connection 
in Nanotechnology, Bioscience and 
Sensors

Broader bandwidth and faster, more reliable 
connecti vity between campuses and resource 
providers is fundamental to achieving greater 
research potenti al. Cyberinfrastructure enhancements 
are needed to exploit computati onal capabiliti es; 
including the capability to host innovati ve educati onal 
initi ati ves, such as on-line lectures and other outreach 
services, as well as desktop videoconferencing 
capabiliti es to allow scienti sts a practi cal and easy to 
use system for meeti ng with collaborators and others. 
Funded by the NSF EPSCoR Research Infrastructure 
Improvement (RII) Inter-campus and Intra-campus 
Cyber Connecti vity (C2) program, the Alabama Cyber 
Connecti ons in Nanotechnology, Bioscience, and 
Sensors project is building upon prior NSF EPSCoR 
programs in nanotechnology, bioscience and sensors, 
as well as furthering the goals of Connecti ngAlabama, 
a statewide eff ort to improve network connecti vity 
throughout the state.  The project was awarded using 
funds made available by the American Recovery 
and Reinvestment Act of 2009 (Public Law 111-
5).  Project parti cipants represent a diverse range of 
ethniciti es, race and sex and three of the collaborati ng 
insti tuti ons are classifi ed as Historically Black Colleges 
or Universiti es (HBCU), including AAMU, TU, and 
Alabama State University.  The UA, UAH, UAB, AU, 
Central Alabama Community College and the Alabama 
Supercomputer Authority also parti cipate.  Dr. Sara 
J. Graves, Director of the Informati on Technology 
and Systems Center at the University of Alabama in 
Huntsville, is Principal Investi gator.

The EPSCoR C2 project supports upgrades to 
existi ng networks as well as the implementati on 
of new cyberinfrastructure to develop research 

capabiliti es and improve competi ti veness within the 
state of Alabama. The project also serves to strengthen 
initi ati ves in distance learning and broadens insti tuti onal 
parti cipati on in Science, Technology, Engineering and 
Mathemati cs (STEM) research and educati on acti viti es. 
Each parti cipati ng insti tuti on has unique infrastructure 
improvements needed to strengthen research and 
educati on eff orts.  The majority of funds are used 
for the purchase and implementati on of equipment; 
including campus network infrastructure, collaborati ve 
technologies, and imaging equipment.

In the second year of the project, work conti nues 
on establishing the Alabama EPSCoR Industry State 
Nano-Bio-Sensors Database Initi ati ve to connect 
the HudsonAlpha Insti tute of Biotechnology 
(HudsonAlpha), Alabama A & M University (AAMU) 
and Alabama State University (ASU) via dark fi ber 
to the Alabama Research and Educati on Network 
(AREN) backbone for improved connecti vity with 
schools throughout the state and to nati onal and 
internati onal research and educati on networks.  The 
collaborati ve initi ati ve is expanding and accelerati ng 
existi ng research in many areas, including Cancer, 
Genomics, and Scienti fi c Nano-Bio Interfaces, e.g., 
improved DNA analysis through use of nanoscale 
grated biosensor chips; Homeland Defense, e.g., 
residual eff ects in water and wastewater of emerging 
prion contaminants, environmental impacts of 
byproducts from sustainable energy sources; and 
Advanced Materials and Nanocomposites, e.g., green 
bioproduct pharmaceuti cal delivery systems, and diet 
and environmental causes of cardiovascular disease. 

Cyberinfrastructure improvements also conti nued 
on the unique infrastructure capabiliti es at each 
of the parti cipati ng insti tuti ons in the second year.  
New capabiliti es for Interacti ve Digital Centers at the 
research Centers of Excellence improve computati onal 
modeling capabiliti es, facilitate disseminati on of 
research results, support remote virtual seminars and 
classes to enable non-local students to parti cipate, 
allow remote access to Center instrumentati on for 
long-distance educati on and research, and promote 
the Centers to att ract the best and brightest students 
to Alabama. Upgrades to video-conferencing services 
serve to broaden parti cipati on with other universiti es, 
community colleges, government laboratories, and 
high technology companies. Together, the improved 
connecti vity and cyberinfrastructure improvements 
facilitate strategic planning and assessment; new 
project sti mulati on; rapid transfer, sharing, and analysis 
of data; real-ti me, remote parti cipati on in experiments; 
and delivery of courses, lectures, and demonstrati ons 
to distributed audiences.  
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NSF EPSCoR Co-FUNDED 
PROJECTS FOR 2011

NSF Co-funded awards provide Alabama researchers 
and insti tuti ons another opportunity to obtain federal NSF 
EPSCoR funds. When a proposal is sent to a NSF directorate 
and found meritorious, opportuniti es within NSF exist for 
support of the project to be jointly funded by the specifi c 
NSF directorate and the NSF EPSCoR offi  ce. In 2011, NSF 
Co-Funding was responsible for $ 11.2M of funding 
coming to Alabama EPSCoR researchers, with $ 5.1M of 
NSF matching added to $ 6M of directorate funding.   A 
total of 20 funded projects were awarded to six of the 
seven EPSCoR insti tuti ons, (AAMU, AU, TU, UA, UAB, 
and USA), as well as Alabama State University, Lawson 
State Community College, Shelton State Community 
College while two individual graduate students were 
awarded EAPSIs.  These consisted of REUs (Research 
Expericence for Undergraduates), IGERTs (Integrati ve 
Graduate Educati on and Research Traineeship Program); 
MRI (Major Research Instrumentati on); CREST (Centers 
of Research Excellence in Science and Technology), 
NUE (Nanotechnology Undergraduate Educati on); 
NSF-RISE (HBCU Research Infrastructure for Science 
and Engineering) and CAREER (Faculty Early Career 
Development) awards. 

REUs  support research parti cipati on by 
undergraduate students in any of the research areas 
supported by NSF.   A REU Site may be either an 
independent project that engages a large number of 
undergraduate students with a single discipline or 
academic department with a single theme; or as an REU 
Supplement that includes a undergraduate research 
component to a new or already existi ng NSF grant or 
cooperati ve agreement.  

CAREER awards are NSF’s most presti gious awards 
in support of junior faculty who exemplify the role of 
teacher-scholar through outstanding research, excellent 
educati on, and the integrati on of educati on and research 
within their organizati ons.  These acti viti es start the 
foundati on for a lifeti me of leadership in educati on and 
research. 

IGERT is the Nati onal Science Foundati on’s fl agship 
interdisciplinary training program, educati ng U.S. Ph.D. 
scienti sts and engineers by building on the foundati ons 
of their disciplinary knowledge with interdisciplinary 
training. Collaborati ve research that transcends 
traditi onal disciplinary boundaries and requires teamwork 
provides students with the tools to become leaders 
in the science and engineering of the future. Diversity 
among the students contributes to their preparati on to 
solve large and complex research problems of signifi cant 
scienti fi c and societal importance at the nati onal and 
internati onal level. IGERT students obtain the personal 
and professional skills to succeed in the careers of the 
21st century. Since 1998 the IGERT program has made 
215 awards to over 100 lead universiti es in 41 states, the 
District of Columbia, and Puerto Rico. IGERT has provided 
funding for nearly 5,000 graduate students.

The Major Research Instrumentati on Program (MRI) 
catalyzes new knowledge and discoveries by empowering 
the Nati on’s scienti sts and engineers with state-of-
the-art research instrumentati on. The MRI Program 
enables research-intensive learning environments that 
promote the development of a diverse workforce and 
next generati on instrumentati on, as well as facilitates 
academic/private sector partnerships.

 EAPSI or  East Asia and Pacifi c Summer Insti tutes for 
U.S. Graduate Students provide U.S. graduate students 
in science and engineering: 1) fi rst-hand research 
experiences in Australia, China, Japan, South Korea, New 
Zealand, Singapore or Taiwan; 2) an introducti on to the 
science, science policy, and scienti fi c infrastructure of the 
respecti ve locati on; and 3) an orientati on to the society, 
culture and language. The primary goals of EAPSI are to 
introduce students to East Asia and Pacifi c science and 
engineering in the context of a research setti  ng, and to help 
students initi ate scienti fi c relati onships that will bett er 
enable future collaborati on with foreign counterparts. All 
insti tutes, except Japan, last approximately eight weeks 
from June to August. Japan lasts approximately ten weeks 
from June to August. 

Additi onal informati on on these grants is available on 
the following pages.
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This award to the Alabama A&M University (AAMU) will 
provide a ten-week research experience to undergraduates 
during the summers of 2012- 2014. Students will spend 
the fi rst two weeks at AAMU followed by eight weeks at 
Nanjing Forestry University in China. The program focuses 
on Ecological and Environmental Science Research in 
an Urbanizing Landscape, engaging students in a broad 
range of ecological and environmental science research 
with a focus on the hypothesis driven quanti fi cati on, 
experimentati on and modeling of human induced 
ecological and environmental changes, parti cularly the 
ecosystem responses to urbanizati on. The program will 
expose talented students to internati onal collaborati ve 
research. Students will improve their writt en and verbal 
communicati on skills and enhance their self-confi dence 
and ability to do teamwork. The program is designed to 
enhance students criti cal thinking and analyti cal skills, and 
provide opportuniti es for networking among students, 
faculty, and scienti sts in the US and China. Each student 
will complete a research project, prepare a writt en report, 
and give a presentati on. Additi onally, students will be 
exposed to China’s language, culture, and history. Students 
will be recruited through the program website, mailings, 
and faculty-to-faculty communicati ons. Students will be 
selected based on academic record, research interest 
and experience, and potenti al for outstanding research in 
ecology related fi elds. An Advisory Committ ee will provide 
program review, advice and consultati on. Students will 

be tracked 
to determine 
their conti nued 
interest in their 
academic fi eld 
of study, their 
career paths, 
and the lasti ng 

REU SITE IN CHINA:  ECOLOGICAL AND 
ENVIRONMENTAL RESEARCH  IN 
URBANIZED LANDSCAPE
Dr. Yong Wang,  AAMU

This Integrati ve Graduate Educati on and Research 
Traineeship (IGERT) award supports an integrated, 
interdisciplinary graduate educati on and research 
program at Auburn University focused on biorefi ning 
concepts for sustainable producti on of fuels and chemicals 
from renewable resources. The purpose of the program 
is to train a new generati on of engineers and scienti sts to 
address the scienti fi c, technological and societal challenges 
in this area of nati onal need. 

Intellectual Merit: The Auburn University IGERT 
program aims to opti mize the enti re fi ber to fuel lifecycle by 
advancing biorefi ning technologies that enable producti on 
of fuels and chemicals from a wide range of renewable 
biomass feedstocks. This project seeks to develop novel 
thermochemical 
and biochemical 
c o n v e r s i o n 
t e c h n o l o g i e s 
that will lead 
to technically 
viable, effi  cient 
as well as 
economic and 
environmentally sustainable fuel and chemical producti on 
strategies. 

Broader Impacts: Integrati ng biorefi neries with 
existi ng biomass based industries will allow for signifi cant 
economic growth through new value-added products 
and higher resource uti lizati on. This will strengthen the 
local and regional economies and provide signifi cant job 
creati on, while the nati onal economy will be improved by 
reinvigorati ng major manufacturing sectors like the forest 

IGERT:   INTEGRATED BIOREFINING FOR 
SUSTAINABLE PRODUCTION OF FUELS 
AND CHEMICALS 
Dr. Eden Mario, AU

IGERT Team of Principal Investi gators

infl uences of the research experience. The successes of 
the program will be assessed by various means, including 
use of an REU common assessment tool.
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Huge explosive volcanic erupti ons 
represent rare but potenti ally 
calamitous hazards to mankind, yet 
our understanding of such phenomena 
is relati vely incomplete. Some of the 
youngest large-scale erupti ons occurred 
at the Changbaishan volcano (also 
named Baitoushan, Tianchi volcano) 
that straddles the border of China/North 
Korea. Acti vity there closely resembles 
the 7.7 ka climacti c erupti on of Oregon’s 
Mt. Mazama, and formed Crater Lake. 
The great 1 ka Changbaishan erupti on 
erupted ~100 km3 of peralkaline rhyolites 
(comendites). This erupti on decapitated 
the Changbaishan volcano cone, forming 
a caldera over 5 km across. A major pre-
caldera erupti on of comendites took 
place in 4 ka, and smaller postcaldera 
erupti ons of comendites and trachytes 
took place at 0.3 ka. Preliminary studies 
of comendites from the 1 ka erupti on 
yield a zircon crystallizati on age of 9±1 

HISTORIES OF LARGE SILICIC 
MAGMA EVOLUTION AT 
CHANGBAISHAN VOLCANO:  
INSIGHTS FROM ACCESSORY 
MINERALS 
Dr. Haibo Zou, AU

This project will develop a new multi -user multi -
insti tuti onal research instrument -- a magneti zed dusty 
plasma device. The device would be housed at Auburn 
University. The PI (Edward Thomas, African American) from 
Auburn University, heads a strong team of co-PIs including 
Marlene Rosenberg (female) from University of California, 
San Diego, and Robert Merlino from the University of 
Iowa (EPSCoR state). This project combines the integrated 
development of a superconducti ng, high magneti c fi eld 
(|B| = 4 Tesla) system, a fl exible, multi confi gurati on 
plasma chamber and plasma source, a novel nanoparti cle 
imaging system, and an advanced, network-based control 
system to create a unique, research device that will be the 
premier instrument of its type in the dusty plasma research 
community. This project is the culminati on of over two 
years of internati onal development acti vity. This eff ort 
has leveraged the experti se of the enti re dusty plasma 
research community as well as involving researchers 

MRI:  DEVELOPMENT OF A MAGNETIZED 
DUSTY PLASMA DEVICE 
Dr. Edward Thomas, Auburn University

IGERT Trainees

products industry. The nati onal economy will benefi t from 
increased independence from foreign crude oil sources, 
making fuel supply less sensiti ve to global politi cs. 

Graduates from this program will be prepared to 
take on leadership roles in biorefi ning research. This 
program provides an integrati ve educati on involving 
interdisciplinary courses, professional development, 
leadership training, opportuniti es for industrial interacti on, 
coupled with experienti al global learning through 
collaborati ve research.

IGERT is an NSF-wide program intended to meet the 
challenges of educati ng U.S. Ph.D. scienti sts and engineers 
with the interdisciplinary background, deep knowledge 
in a chosen discipline, and the technical, professional, 
and personal skills needed for the career demands of 
the future. The program is intended to catalyze a cultural 
change in graduate educati on by establishing innovati ve 
new models for graduate educati on and training in a ferti le 
environment for collaborati ve research that transcends 
traditi onal disciplinary boundaries. 

with interests in fusion, astrophysics, 
and fl uid mechanics, and thus provides 
strong evidence that this community will 
embrace this project and make use of this 
new resource. Moreover, this proposed 
project is transformati onal in that, once 
operati onal, this device will allow access 
to regimes of dusty plasma behavior 
that have previously been inaccessible, 
which provides additi onal moti vati on 
for broad community support for this 
project. Investi gati ons of grain charging 
(e.g., ion/electron gyro-orbits less than 
inter-grain distances), wave phenomena 
(e.g., electrostati c dust cyclotron wave), 
magneti c fi eld eff ects on dust transport 
(e.g., g[vector] ×B[vector] drift ), and 
the behavior of plasma with embedded 
paramagneti c parti cles are new scienti fi c 
topics that will be enabled by this device. 
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BIOSENSING OF NON CODING 
RNAS USING NUCLEIC ACID BASED 
TECHNOLOGY
Dr. Jacek Wower, AU

This NSF award by the Biosensing program 
supports the development of novel types of fl exible 
and programmable nucleic acid based sensors in order 
to specifi cally detect many important RNAs at the sub-
micro scale. By amplifying complementary RNA (cRNA), 
a non-biological derivati ve of the target, contaminati on is 
avoided and high specifi city and sensiti vity are achieved. 
The cRNA is connected to a receptor and an enhancer by 
Watson-Crick nucleoti de base pairing to allow maximum 
fl exibility in target selecti on. To boost sensiti vity of RNA 
detecti on, the investi gators will use DNA linked gold 
nanoparti cles and RNA aptamer networks as enhancers. 
The PIs will build a robust microfl uidic system that 
incorporates acousti c sensors for wireless detecti on and 
diff erenti ati on of RNAs. 

Recent developments in molecular biology have 
revealed that RNAs not only transfer geneti c informati on 
from DNA to protein making machinery, but also act 
to regulate other vital processes in higher organisms. 
The tools the PI and his team will develop will allow 

This NSF award supports the development of novel 
types of fl exible and programmable nucleic acid based 
sensors in order to specifi cally detect many important 
RNAs at the sub-micro scale. By amplifying complementary 
RNA (cRNA), a non-biological derivati ve of the target, 
contaminati on is avoided and high specifi city and sensiti vity 
are achieved. The cRNA is connected to a receptor and 
an enhancer by Watson-Crick nucleoti de base pairing to 
allow maximum fl exibility in target selecti on. To boost 
sensiti vity of RNA detecti on, the investi gators will use DNA 
linked gold nanoparti cles and RNA aptamer networks as 
enhancers. The PIs will build a robust microfl uidic system 
that incorporates acousti c sensors for wireless detecti on 
and diff erenti ati on of RNAs. 

Recent developments in molecular biology have 
revealed that RNAs not only transfer geneti c informati on 
from DNA to protein making machinery, but also act 
to regulate other vital processes in higher organisms. 
The tools the PI and his team will develop will allow 
investi gators to selecti vely detect a wide range of these 
microRNAs in applicati ons ranging from basic discovery 
sciences, to environmental engineering, and medicine. The 
PI will integrate research into undergraduate and graduate 
educati on, and work with K-12 teachers recruited from the 
surrounding community. The project will provide excellent 
opportuniti es for interdisciplinary educati on and training.

BIOSENSING OF NON CODING RNAS 
USING NUCLEIC ACID BASED TECHNOLOGY
Dr. Jacek Wower, AU

ka (isochron age), that predates the great erupti on by 
about 8,000 years. The main objecti ve of this proposal is 
to understand generati on and evoluti on of large volume 
silicic magmati sm at Changbaishan and the signifi cance of 
these older zircon ages. 

The project will enhance ongoing internati onal 
collaborati on. It provides research training for a female 
Master graduate student and two undergraduate students 
at an insti tuti on in an EPSCOR state. Samples resulti ng from 
this project will be integrated in Igneous and Metamorphic 
Petrology lecture and lab taught by the PI at Auburn 
University. Results and data will be published in quality 
internati onal journals and presented at nati onal meeti ngs. 
The study will contribute useful knowledge of potenti ally 
catastrophic erupti ons near large populati ons. 

investi gators to selecti vely detect a wide range of these 
microRNAs in applicati ons ranging from basic discovery 
sciences, to environmental engineering, and medicine. 
The PI will integrate research into undergraduate and 
graduate educati on, and work with K-12 teachers 
recruited from the surrounding community. The project 
will provide excellent opportuniti es for interdisciplinary 
educati on and training.
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NSF RISE:  ENHANCEMENT OF RESEARCH 
AND EDUCATION INFRASTRUCTURE IN 
MATERIALS SCIENCE AND ENGINEERING 
AT TUSKEGEE UNIVERSITY
Dr. Shaik Jeelani, TU

COLLABORATIVE RESEARCH:  
SIMULATION BASED DESIGN FOR DEEP 
WATER OFFSHORE WIND TURBINES 
NCLUDING WAVE LOADS AND MOTIONS
Dr. Jun Xu, TU

Col laborat ive 
Proposal:  The 
PIs will develop a 
high performance 
C o m p u t a t i o n a l 
Fluid Dynamics 
(CFD) tool capable 
of simulati ng the 
aero-hydroelastic 
problem of off shore wind turbines. The 
tool is based on the general-purpose 
CFD code CFDShip-Iowa, which uses 
state-of-the-art technology and has been 
validated for many applicati ons in ship 
hydrodynamics and onshore wind turbines 
for a wide range of conditi ons. The PIs plan 
to develop the CFD tool by implementi ng 
an (incompressible) viscous fl ow Navier-
Stokes equati on solver (justi fi ed by low 
ti p speeds of uti lity-scale wind turbines) 
and the use of full 3-D grids that will 
resolve the full geometry of the rotor 
(rotati ng blades), the nacelle, and the 
tower. Regular and random waves will be 
studied; ti p vorti ces and other turbulent 
structures will be modeled using detached 
eddy simulati on. The proposal builds on 
previous work performed by the PIs which 
includes fl uid structure interacti on. The 
work is potenti ally transformati ve in that 
the proposed project will provide the wind 
turbine community with a validated, high 
fi delity tool to guide the design of off shore 
wind turbines.

The simulati on based design tool can 
be used by the wind turbine community 
to increase the effi  ciency of off shore wind 
turbines while minimizing turbine and 
tower vibrati ons. There is the potenti al to 
make substanti al contributi ons to enhance 
the economic and energy security of the 
U.S including reducti ons of imports and 
greenhouse gases. 

Although off shore wind farms have 
been developed in Europe, no off shore 
wind farms have been built in the US, 
and domesti cally developed design tools 
may be helpful in advancing American 
competi ti veness in this area. The PIs will 
promote teaching, training and learning 
while conducti ng the research, parti cularly 
with respect to underrepresented groups 
for the lead PI at Tuskegee University. 

Through a new HBCU Research Infrastructure in 
Science and Engineering award, Tuskegee University (TU) 
proposes to elevate its Materials Science and Engineering 
(MSE) program to a higher level so that its impact may 
considerably be broadened. The project will implement a 
three-part program that will 
• Enhance research capability in synthesis and 

characterizati on of nanoparti cles for biomedical and 
pharmaceuti cal applicati ons; 

• Develop a cohort of students not only at the Ph.D. 
level but also at the Master’s level so that they can be 
nurtured and moti vated to conti nue their studies in 
the Ph.D. program; and 

• Provide seed funds for younger faculty members 
to enable them to become acti ve in research and 
educati on in MSE. 
Through earlier Center for Research Excellence in 

Science and Technology (CREST) and other grants funded 
through the Nati onal Science Foundati on, Tuskegee 
University (TU) has developed a robust research and 
educati onal program in Materials Science and Engineering 
and initi ated its fi rst Ph.D. program in MSE. TU has now 
become the largest producer of African American PhDs 
in MSE. In an eff ort to provide sustained support for and 
commitment to this program, the TU administrati on has 
established the Department of MSE, which is the only 
department at a Historically Black University.
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CREST:   CENTER OF EXCELLENCE IN 
NANOBIOMATERIALS DERIVED FROM 
BIORENEWABLE AND WASTE RESOURCES 
Dr. Mahesh Hosur, TU

Tuskegee University will initi ate a 5-year Center of 
Research Excellence in Science and Technology project to 
develop new nano-bio-materials derived from bio-renewable 
and waste resources. The research focus areas of the center 
are: (a) synthesis of nanofi bers; (b) producti on of bacterial 
cellulose fi bers from soy waste products (c); synthesis of 
nanoparti cles from biodegradable sources like egg shells and 
their use as nano-fi llers in advanced composites; (d) synthesis 
of biopolymers; (e) development and characterizati on of 
advanced green nanocomposites using these materials 
with natural fi bers; and (f) product design, prototyping and 
commercial feasibility studies. The project will include a 
robust educati on and outreach program to train/educate 
K-12 and community college students and teachers. The 
proposed Center will also provide signifi cant boost to the PhD 
program in Materials Science and Engineering at Tuskegee 
University. The program will include acti ve partnerships with 
Cornell University, the University of Alabama at Birmingham, 
and Auburn University. 

The research will be organized around the following 
subprojects:

1. Synthesis and characterizati on of 
nanobiomaterials

2. Synthesis and characterizati on of 
biopolymers and nanobiocomposites

3. Processing, Performance Evaluati on, and 
technology transiti on of Advanced Green 
Nanobiocomposites to products

The PIs and their students will extract bacterial cellulose 
fi bers from waste sugars obtained from defatt ed soy fl our 
and calcium carbonate nanoparti cles from egg shells. They 
then make use of them along with biopolymers to make 
composites. Calcium carbonate nanoparti cles have many 
potenti al applicati ons in polymer composites as fi llers and 
property enhancers. They are also considered as materials 
for biomedical applicati ons.

COLLABORATIVE RESEARCH: EVALUATING 
ANCESTRY OF THE TIBET PLATEAU:  DID A 
MESOZOIC PROTO PLATEAU EXIST?
Dr.  Delores Robinson, UA

Despite much investi gati on, when and how the Tibet 
plateau att ained its elevati on is a major unresolved problem 
in Earth science. This is partly due to the fact that early 
history of plateau growth is unknown. In recent years, many 

The current generati on of composites materials uti lize 
petroleum based polymers and man-made fi bers like glass 
and carbon which are energy intensive to produce. These 
materials have two signifi cant disadvantages. First, they are 
based on petroleum feedstock, a non-renewable resource. 
Second, they are not biodegradable. At the end of their service 
life, about 95% are discarded in landfi lls while a small fracti on 
is incinerated or crushed into powder for use as fi ller. These 
alternati ves energy intensive and potenti ally environmentally 
hazardous. Another class of materials that end up in land-fi lls 
includes egg shells. Hence, there is an att racti ve potenti al 
to develop materials that are environment-friendly and 
biodegradable at the end of their design life. The materials so 
developed will provide alternati ve to the current generati on 
of high performance “advanced” composites materials, 
which could have a positi ve impact on landfi ll use and lead to 
a wide range of new green technologies.

The broader impacts of this project include producti on of 
a large number of graduates with B.S. through Ph.D. degrees, 
including, a signifi cant number of minoriti es and women. 
These graduates will be adequately trained in emerging 
areas of nano-bio science and technology with excellent 
communicati on and interpersonal skills. They will interact 
with researchers outside of the U.S.A. through parti cipati on 
in internati onal conferences abroad and working in the 
laboratories on partnering insti tuti ons in Brazil and India. 
Such graduates will become excellent role models for many 
young students and help bring much-needed diversity to the 
nati on’s advanced technological workforce. Broader societal 
impact includes reduced dependence on petroleum products, 
uti lizati on of waste products to produce engineering materials 
and products, and a parti al soluti on to landfi ll problems. 
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researchers have emphasized the eff ects of early Cenozoic 
India-Asia collision on the ti ming of increased elevati on of the 
Tibet plateau; however, mechanical modeling of this increase 
in elevati on requires improved constraints on the initi al 
boundary conditi ons that existed prior to the impingement of 
India with Asia. This project employs a multi -disciplinary test 
of the hypothesis that a proto-plateau resulted from crustal 
thickening due to Mesozoic conti nent-conti nent collisional 
systems along the Qiangtang terrane borderlands prior to 
the collision of India with Asia. Reconstructi ng the upper 
crustal confi gurati on of eastern Tibet prior to the Indian 
collision is performed using methods in sedimentology, 
strati graphy, structure, stable isotope paleoalti metry, 
geochemistry, geochronology, and basin modeling of the 
Mesozoic Qamdo basin in southeastern Tibet. Investi gati ons 
of paleoenvironmental data from study of sedimentary 
deposits reveal patt erns of aridifi cati on to compare with 
those indicati ve of plateau development. Comparison of 
sedimentary provenance of Qamdo basin deposits with 
lithologies of surrounding structural highlands and the 
structural kinemati c history of adjacent deformati on belts is 
used to model tectonic evoluti on and surface confi gurati on 
of the region. Oxygen isotopic compositi on of paleosol 
carbonates is employed to assess paleoelevati on history 
of the area and detect possible episodes of plateau rise. 
Documenti ng this early history of Tibet plateau evoluti on is 
required to address several outstanding issues of scienti fi c 
and societal importance. First, research results provide 
constraints on initi al input parameters that will improve the 
calibrati on of mechanical models of plateau development, 
as well as the threshold conditi ons under which extrusion 
tectonism was later initi ated in the region. Also, the geological 
history of the Tibet plateau is thought to be ti ghtly linked to 
major changes in climate patt erns and wholesale secular 
changes in ocean chemistry due to chemical infl ux from the 
rivers that drain the Tibet plateau. Because chemical erosion 
of rocks consumes carbon dioxide from the atmosphere, 
erosion of the widespread uplift ed region of the Tibet plateau, 
enhanced by a monsoonal climate, is a potenti al driver of 
global cooling episodes. Finally, the plate tectonic processes 
that formed the Tibet region bear the most relevance to the 
plate tectonic processes operati ng today that control the 
distributi on of major seismic, volcanic, and mass wasti ng 
(e.g., landslide) hazards around the globe, as highlighted by 
the 2008 Wenchuan earthquake centered on the eastern 
Tibet plateau margin. In additi on to the scienti fi c objecti ves of 
this project, it is supporti ng the training of two Ph.D. students 
and three undergraduate students in a STEM discipline. 
Scienti fi c collaborati on between students and faculty at West 
Virginia University (U.S.), the University of Alabama (U.S.), 
and Nanjing University (China), is an important component 
of this project. 

II NEW:  A COMPUTE AND 
STORAGE CLUSTER FOR 
MULTIDISCIPLINARY RESEARCH 
ON COMPUTER SYSTEMS AND 
SCIENTIFIC SIMULATIONS
Dr. Weikuan Yu, AU

This project is carried out by a team of 
scienti fi c computi ng researchers, computer 
systems researchers, and computer science 
educators. A cutti  ng-edge compute and storage 
cluster is built to enable multi disciplinary 
research on computer systems and scienti fi c 
simulati ons. This cluster consists of a stable 
compute parti ti on with GPGPU processors 
for scienti fi c computi ng and an experimental 
storage parti ti on for computer systems 
research. Leading groups at Auburn University 
in the areas of computati onal atomic physics, 
climate and ecosystem modeling, and 
computer science plan to use this computi ng 
infrastructure in their research. 

This research infrastructure strengthens 
computer science research on parallel 
programming models, parallel I/O, fi le systems, 
storage, and data-intensive analyti cs. In 
additi on, it culti vates new multi disciplinary 
research projects on computati onal climate 
modeling, computati onal atomic physics, 
and applied computer science. Furthermore, 
it allows bett er pedagogical methods and 
educati on acti viti es to att ract more students, 
parti cularly from underrepresented groups, 
for computi ng careers. The project’s research 
is expected to result in opti mized scienti fi c 
codes, fi ne-grained ecosystem simulati ons, and 
accurate environmental change predicti ons. 
Research results will be published in 
computati onal and computer science journals 
and internati onal conferences. Open source 
soft ware packages from this project will be 
released for community services.



CAREER:  SIMULTANEOUS IMAGING 
OF PHOTORECEPTOR AND 
POSTPHOTORECEPTOR RESPONSES IN 
THE RETINA
Dr. Xincheng Yao, UAB

The research objecti ve of this proposal is to 
investi gate sti mulus-evoked intrinsic opti cal signals (IOSs) 
associated with photoreceptor and post-photoreceptor 
neural responses in the complex reti nal neural network. 
This project will start with investi gati ng fast IOSs in frog 
reti nal slices. A reti nal slice preparati on exposes a cross-
secti on of the reti nal layers, and thus allow simultaneous 
recording of fast IOSs from the photoreceptors and post-
photoreceptor neurons, with feasibility of concurrent 
electrophysiological recording of targeted reti nal cells. 
This phase will test two hypotheses: 1) Fast IOSs correlated 
with early photoreceptor acti viti es to light sti mulati on 
occurs immediately aft er the sti mulus delivery; while 
fast IOSs associated with second- and third-order post-
photoreceptor neurons may have a ti me delay relati ve 
to the sti mulus. 2) Fast IOSs can be used to image 
oscillatory and spike neural acti viti es generated by post-
photoreceptor neurons. The second phase of this project 
is to explore simultaneous opti cal coherence tomography 
(OCT) imaging of photoreceptors and post-photoreceptor 
responses in the intact eye. In order to achieve this 
objecti ve, an acousto-opti c defl ector (AOD) based opti cal 
coherence tomography (OCT) is proposed for pursuing 
vibrati on- and inerti a-free opti cal dissecti on of reti nal 
neural acti viti es. 

USING COMPUTER AND INFORMATION SCI
ENCES TO UNDERSTAND ORGANIZATIONAL  
ENGAGEMENT
Dr.  Holly Brasher,  UAB

This study addresses the engagement of organizati ons 
with policy processes in the U.S. Congress. Organizati ons 
are oft en assumed to be infl uenti al but the nature of the 

infl uence has not been fully specifi ed. In this project, 
the interdisciplinary team of Principal Investi gators 
from computer and informati on science and politi cal 
science will develop a model of organizati on infl uence on 
legislati ve outcomes. This study will use comprehensive 
reports of engagement acti viti es from the U.S. Senate 
Offi  ce of Public Records to evaluate the ti ming and 
impact of engagement. The computer and informati on 
scienti sts will collaborate with the politi cal scienti sts to 
develop, enhance, and analyze this comprehensive ti me 
series data. This includes building a database system for 
engagement acti viti es, merging theat data with other 
sources of informati on on organizati ons and issues, coding 
bills and issues using soft ware designed to classify digiti zed 
text, and establishing 
organizati on policy 
preferences using 
social network analysis 
techniques. 

The researchers 
will model the 
behavior of a variety 
of organizati onal types 
including corporati ons, 
trade associati ons, 
professional associati ons, and nonprofi t organizati ons 
within a shared organizati onal fi eld. The research will 
contrast theories of isomorphism among organizati ons 
with theories of resource dependence to highlight 
similariti es and diff erences in organizati on behavior and 
infl uence. 

The project will establish an interdisciplinary 
collaborati on and apply informati on science methodologies 
to the study of policy processes and will, more broadly, 
integrate computer and informati on sciences into social 
science research. In additi on, one of the products of the 
study will be a comprehensive database available to other 
researchers to address questi ons of policy development 
within the executi ve branch, the development of important 
pieces of legislati on, and the processes associated with 
major policy outcomes. 
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2011 2013 ALABAMA LSAMP BRIDGE TO 
THE DOCTORATE ACTIVITY BD SITE UAB
Dr. Louis Dale,  UAB

The Alabama Louis Stokes Alliance for Minority 
Parti cipati on (ALSAMP) under the leadership of the 
University of Alabama (UAB) will sponsor its ninth (9th) 
cohort of Bridge to the Doctorate (BD) students at the 
insti tuti on. The program will focus on the recruitment, 
retenti on, mentoring, and graduati on of students in 
science, technology, engineering and mathemati cs (STEM) 
fi elds at the postbaccalaureate level. 

Twelve NSF-sponsord historically underrepresented 
minority students pursuing science, technology, 
engineering and mathemati cs disciplines will parti cipate in 
the program for the 2011-2013 academic years. UAB has 
a proven record of recruitment, retenti on, graduati on and 
placement of STEM students in doctoral degree programs. 
BD parti cipants receive an assigned faculty mentor and 
the opportunity to att end and parti cipate in at least one 
professional scienti fi c meeti ng each year. In additi on, BD 
parti cipants att end special topic seminars concerning 
graduate school matriculati on designed specifi cally for the 
program and procedures for applying for NSF and other 
fellowships. Linkages will be established with the NSF 
Alliances for Graduate Educati on and the Professoriate 
(AGEP) and other research and academic programs. 

At the end of the two year award period, BD students 
are guaranteed conti nuati on of the same level of 
fi nancial support through a combinati on of departmental 
fellowships and additi onal fi nancial support from the 
university. BD students not remaining at UAB will be 
connected to doctoral programs at other insti tuti ons and 
are assisted in securing fellowship and other support at 
the selected insti tuti on. All BD students will be tracked into 
doctoral degree programs and the workforce, including 
the professoriate.

Evaluati on and assessment data will be collected 
and evaluated at intervals during the two year program. 
Disseminati on of results and success will be published 
in vsrious venues. The magazine is an excellent source 
of publicity for the BD program as well as an important 
networking tool for BD students.

The project is an important step in advancing the 
knowledge of underrepresented minority students in 
STEM. The experiences gained by these students working 
with science and educati on faculty will positi on them 
for excellent career advancement and contribute to the 
nati on’s great need for minority scienti st in both research 
and the professoriate.

The project broadens parti cipati on of 
underrepresented groups in graduate educati on with the 
real prospect of increasing the number of such groups 

NEU:  AN INTERDISCIPLINARY 
MODULAR APPROACH TO NANO
DEVICES AND NANOTECHNOLOGY 
OBJECTIVES THROUGH 
ENGINEERING VIA 
CYBERLEARNING 
Dr. Srivinas Palanki, USA 

The primary goal of this Nanotechnology 
Undergraduate Educati on (NUE) in 
Engineering program at the University 
of South Alabama (USA), enti tled “NUE: 
An Interdisciplinary Modular Approach 
To Nanodevices And Nanotechnology 
Objecti ves Through Engineering via 
Cyberlearning (AIM AT NANOTEC)”, under 
the directi on of Dr. Srinivas Palanki, is 
to develop and implement a set of 12 
modules that can be integrated into several 
sophomore, junior and senior level core 
and electi ve courses in three diff erent 
engineering departments (Chemical and 
Biomolecular, Mechanical, and Electrical and 
Computer Engineering). Each module will 
involve problem solving skills at the levels 
of knowledge, comprehension, applicati on, 
analysis, synthesis and evaluati on. 

The proposed work will have a signifi cant 
impact on the educati on mission of the 
College of Engineering. Implementati on of 
the program tasks will result in modernizing 
the engineering content of the core courses 
in the three engineering departments. In 
additi on, the formati on of multi disciplinary 
design teams in the senior year that 
eff ecti vely uti lize core concepts from the 
diff erent departments will result in the 
training of engineers who are well prepared 
to tackle diffi  cult engineering challenges in 
the workplace. Furthermore, disseminati on 
of the material developed in this project to 
high school students through the university 
outreach program will positi vely impact 
enrollment in engineering.

att aining doctoral degrees in STEM and 
entering the professoriate. Discovery and 
understanding resulti ng from this project will 
be disseminated to other insti tuti ons and 
programs focusing on graduate educati on.
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IMPLEMENTATION GRANT: COMPUTATIONAL 
BIOLOGY AND NANOBIOTECHNOLOGY 
UNDERGRADUATE RESEARCH AND 
EDUCATION CNURE
Dr. Alfred Smith, Alabama State University

The Alabama State University HBCU-UP project, 
Computati onal Biology and NanoBiotechnology 
Undergraduate Research and Educati on (CNURE) 
program has a central intent to implement new teaching 
and research programs in computati onal biology and 
nanobiotechnology for undergraduates. The project 
expects to achieve this through implementati on of fi ve 
components: 1) reforming STEM curricula; 2) providing 
research experience to undergraduates through 
academic and summer research opportuniti es at major 
insti tuti ons, private companies, internati onal insti tuti ons 
and federal laboratories; 3) engaging faculty in research 
and professional development; 4) infusing technology in 
educati onal and research programs; and 5) enhancing 
recruitment, retenti on and transiti on of STEM students 
through high school to graduate school. The upper level 
STEM curriculum will be the focus of the curricula redesign 
to provide STEM majors with up-to-date educati on and 
training in computer science, computati onal biology, 
bioinformati cs, biochemistry, and nanoscience. Faculty 
development opportuniti es will be provided to assist 
faculty in developing innovati ve teaching practi ces, 
improving research skills, and initi ati ng research 
collaborati ons. The CNURE project specifi cally will provide 
to STEM students the unique and specialized educati on 
and research training needed for computati onal biology 
and bioinformati cs. The project is anchored on the 
infrastructure built from the previous HBCU-UP award 
and is integrated with a current CREST award (Center for 
NanoBiotechnology Infrastructure). 

2 PI STEM 2 PATHWAYS INTO STEM CAREERS
Dr. Bruce Crawford, Lawson State Community College

The 2-Pi-STEM (2-Pathways into STEM) Project is 
designed to create pathways to professional careers in 
science, technology, engineering, and mathemati cs (STEM) 
through awareness acti viti es, fi eld experiences, teaching 
and learning through problem-based learning concept and 
the establishment of a college bridge program at Lawson 
State Community College (LSCC). The acti viti es of the project 
will be supported by an enhanced STEM infrastructure 
at LSCC impacti ng the underrepresented populati ons in 
STEM careers especially in the Central Alabama region. The 
overarching goal of the 2-Pi-STEM Project is to increase 
the number of underrepresented minoriti es in the STEM 
career paths focusing in the following goals: (1) Provide 
cross curricular mentoring and learning communiti es 
for STEM students to improve persistence and effi  cacy 
in STEM courses (2) Create a STEM pipeline by providing 
enrichment and academic enhancement programs for 
high school students (3) Implement a college bridge 
program for incoming freshman/sophomore and transfer 
students in concert with LSCC’s Freshman Academy, a 
seminar class acclimati ng new students to college life. The 
project expects to increase preparati on and success of a 
pool of African American students in Central Alabama in 
transiti oning from high school, being retained in STEM at 
the community college, and transferring in STEM to a four-
year college. 
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BROADENING PARTICIPATION RESEARCH:  
RELATIONSHIP BETWEEN TARGETED 
FACULTY DEVELOPMENT AND STUDENT 
SUCCESS IN INTRODUCTORY SCIENCE 
COURSES AT AN HBCU COMMUNITY 
COLLEGE
Dr.  Peggy Shadduck Palombi
Shelton State Community College

The project will examine the extent to which training 
science faculty members at an HBCU community college 
(CC) in two teaching techniques (Reading Apprenti ceship 
and criti cal thinking skill development) and subsequently 
supporti ng trained faculty through introductory science 
course redesign and implementati on will result in 
improved student learning outcomes, parti cularly for 
minority students at the community college. The reading 
apprenti ceship pedagogy focusing on strengthening 
disciplinary science reading skills would address the 
academic developmental needs of entering community 
college students in west central Alabama, known as 
the Black Belt for the acute poverty, inadequate public 
educati on, poor health, and high unemployment that 
exists in the region. The criti cal thinking skill development 
pedagogy would change the focus from simply covering 
science content at the community college to fi ll gaps in 
student preparati on to developing their criti cal thinking 
and reasoning to improve students’ problem solving 
ability. The project will contribute knowledge on what 
are eff ecti ve approaches in teaching science in an HBCU 
community college specifi cally, and could generalize to 
other community colleges. 

EVALUATION OF AN ALGORITHM USING 
MODIS AEROSOL OPTICAL DEPTH MERGED 
WITH GROUND PM10 MONITOR MEASURES 
ALONG WITH OTHER REMOTELY SENSED 
DATA FOR PUBLIC HEALTH AND OTHER 
APPLIED SCIENCE USE
Shia Kent, UAB

In this proposal we planned to apply and evaluate a 
NASA-designed algorithm incorporati ng satellite-based 
aerosol opti cal depth (AOD) measures with ground-based 
parti culate matt er (PM) measures in China. We will then 
use this algorithm to explore the relati onships between 
PM esti mates with zip-code based mortality rates coded 
by the Internati onal Classifi cati on of Diseases version 10 
(ICD-10). 

Parti culate matt er under 10 microns 
(PM10) is an established health hazard, but 
exposure measurements oft en do not have 
adequate spati al and temporal resoluti on for 
public health and other applied science uses. 
This is especially true in developing countries 
such as China. This project combines 
remotely-sensed aerosol opti cal depth (AOD) 
values obtained from MODIS satellite sensors 
to improve existi ng ground-based PM10 
data sources. This project also uses other 
atmospheric variables, such as temperature 
and humidity, to adjust the eff ect these 
conditi ons may have on remotely-sensed 
AOD values and  covers Beijing municipality 
for the years 2008-2010. 

County-based mortality data has also 
been obtained to examine the uti lity of this 
new exposure measurement method and will 
contain descripti ve data results. Esti mates 
will be calculated for each of the citi es and 
mixed models will be used to combine the 4 
esti mates. The results of this analysis will be 
compared to the results of an analysis using 
the same data and stati sti cal methods, but 
simply uses the nearest PM10 monitor to 
assess outdoor PM10 exposure.

We anti cipate the results of this project 
to be published in a peer-reviewed journal 
and to be used in future studies that will 
be publishable in public health and other 
science journals. This study will be the fi rst 
publicati on using this innovati ve method 
of air polluti on assessment in an applied 
science context. We will contribute to the 
growing interest using remotely-sensed 
data to improve air polluti on and outdoor 
environmental factors.

Shia Kent (right) with fellow researcher att ending 
China-U.S. Young Scienti st Forum
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NEST SITE SELECTION AND THE ROLE OF 
PARASITES IN THE NESTS OF HAIR CRESTED 
DRONGOS
Andrew Cantrell, AAMU

This research examined the nest site selecti on and 
the role of parasites/invertebrates in the Hair-Crested 
Drongo (Dicrurus hott entott us).  This species is one of 
the only known bird species that dismantles its own nest 
aft er the nesti ng period.  The proposed theories to explain 
this behavior are that this reduces the competi ti on for 
breeding sites as well as reduces the predati on on nests.  
My research looked into what makes these nesti ng 
sites “competi ti ve” by examining the habitat in which 
nesti ng took place.  This research identi fi ed some key 
characteristi cs of nesti ng sites and habitat features that 
the birds selected for nesti ng by comparing used and 
unused sites.  This research was also able to identi fy the 
presence of several parasite/invertebrate species in the 
nests of Hair-Crested Drongos, thus suggested another 
possibility as to why this species may exhibit such a 
behavior; suggesti ng that this species may dismantle 
the nest as a means of parasite control or possible 
food source.  The results of this research have helped 
expand the knowledge about the evoluti onary biology 
and life history of this species, and also the ecosystem 
in which it inhabits.  New knowledge of such unique 
behaviors allows us to bett er understand the biological 
signifi cance of this, as well as other similar behaviors, 
and their evoluti on history.  This research has expanded 
the interdisciplinary knowledge base for ornithologists, 

COLLABORATIVE RESEARCH:   RUI:  CAROTENOID 
TRADE OFFS IN A SPECIES WITH COLORFUL 
FEMALES:  ENVIRONMENAL INFLUENCES AND 
FITNESS CONSEQUENCES
Dr.  Ryan Early, UA

Animals must make economical decisions about 
how to distribute limiti ng resources in order to maintain 
health and survival. The investi gators focus on carotenoid 
pigments, a parti cularly important and limiti ng resource 
in the diets of human and non-human animals. Vertebrate 
animals cannot synthesize carotenoids and must obtain 
them from dietary sources which may be available in only 
limited quanti ti es. Caroti noids they play three important 
- and someti mes competi ng - roles in animal physiology. 

First, carotenoids are directly responsible for many 
examples of red, orange and yellow colorati on in animals, 
and this colorati on is oft en necessary for att racti ng 
mates. Second, carotenoids in the bloodstream or stored 
in ti ssue support the immune system. Third, carotenoids 
are important anti oxidants, which protect the body’s cells 
by removing potenti ally damaging molecules called free 
radicals. The carotenoid trade-off  hypothesis predicts 
that when dietary carotenoids are limiti ng, animals will 
allocate existi ng carotenoids to whichever ti ssue type is 
most benefi cial to them at that ti me. The investi gators 
take a unique approach to exploring this hypothesis by 
studying carotenoid trade-off s in female, convict cichlids, 
Amati tlania nigrofasciata, Central American fi sh in which 
females - not males - are brightly colored. Females have 
the added constraint of allocati ng carotenoids to their 
eggs to facilitate off spring survival. The investi gators 
will combine laboratory and fi eld research to examine 
how environmental stressors such as predators and 
parasites infl uence carotenoid allocati on strategies, and 
how these strategies impact health, att racti veness, and 
off spring survival. Because all vertebrate animals rely 
in some way on carotenoids, this research will provide 
fundamental insights into how ingesti ng and properly 
allocati ng essenti al nutrients aff ects both physiology 
and reproducti on. This proposal includes a signifi cant 

training component, as both principal investi gators will 
train and mentor undergraduate and graduate students 
at their insti tuti ons. They will also work with Nicaraguan 
collaborators to increase research infrastructure at a 
Nicaraguan biological fi eld stati on and train Nicaraguan 
students.
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fi eld of research, while being able to learn 
the internati onal perspecti ves of China.  
This has helped me bett er understand the 
issues and approaches about internati onal 
collaborati on given the diff erent cultural, 
social, and politi cal issues.  From this I have 
made several new friends and colleagues 
in China, in which I can develop future 
collaborati on and further the exchange of 
knowledge.
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ecologists, entomologists, foresters, land managers, and 
the Chinese departments that oversee these Nati onal 
Nature Reserves.  This reserve, like many others in China, 
is employed with local people.  Conducti ng research in this 
area has helped bring a scienti fi c awareness to the local 
community while also helping them economically.  This 
research was an eff ort contributi ng to on-going research 
on this species between Alabama A&M University, which 
is an Historically Black Colleges and Universiti es (HBCU) 
in the country where opportuniti es of internati onal 
educati on and research are very limited due to inadequate 
resources and other limiti ng factors, and Beijing Normal 
University, which is one of the leading universiti es for 
ecological research in China. This was an opportunity 
for me to bring my knowledge and experience to China 
and exchange this with researchers from China, which 
helped not only to strengthen the relati onship between 
the two involved Universiti es, but also to bridge the gap 
of friendship between the two countries.  This project 
has opened up more opportuniti es which has allowed, 
and will conti nue to do, researchers of many diff erent 
ethnic backgrounds and cultures to be able to learn from 
each other by sharing their knowledge and ideas.  The 
project and EAPSI experience also have strengthened 
the scienti fi c communiti es of both universiti es by being 
able to work with one another towards a common 
goal.  Overall, for me, the NSF EAPSI program has given 
me the opportunity to strengthen my knowledge in my 
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Funding Opportunities

DOE EPSCoR provides funding support through the 
following types of awards:  
 •  Implementati on Grants are for a maximum 
period of six years with an initi al period of three 
years. Maximum funding for Implementati on Grants 
is $750,000 per year.  Only one acti ve implementati on 
grant per state or territory is permitt ed at a ti me. 
Only one submission per state per Noti ce is permitt ed 
and all Implementati on Awards must be submitt ed 
through the State DOE offi  ce.  There is one EPSCoR 
Implementati on Grant Financial Assistance Noti ce 
(grant solicitati on) from the Offi  ce of Science per year.   
Alabama was awarded a DOE Implementati on Award 
in August 2009. Conti nuati on funding for the awards 
will be conti ngent upon the availability of appropriated 
funds, progress of the research, and conti nuing 
program need.  Minimum cost sharing in the amount 
of 50% of the DOE share of the total budget is required 
from non-Federal sources.   

The DOE EPSCoR Program is positi oned in the 
Offi  ce of Science and is the single largest supporter 
of  basic research in the physical sciences.  It supports 
both basic and applied research and development 
across a wide range of interdisciplinary program areas 
including:  Advanced Scienti fi c Computi ng Reearch, 
Basic Energy Sciences, Biological and Environmental 
Research, Fusion Energy Sciences, High Energy Physics, 
and Nuclear Physics.   The goals of the DOE EPSCoR 
program are to improve the capacity to conduct 
sustainable and nati onal competi ti ve energy-related 
research, jumpstart infrastructure development, and 
build benefi cial relati onships with ten world class 
laboratories in designated states and territories.  

The Alabama DOE EPSCoR program is the central 
coordinati ng unit responsible for energy-related 
research and human resources development issues for 
the state.  Dr. John Steadman, Dean of the University 
of South Alabama’s College of  Engineering, serves as 
the program’s Agency Director.

4.0 Alabama DOE EPSCoR 
2009 Update

PI Award Inst Dept Lab Award Total
Start/End

Dates
PI Contact Info Title

Fergus
DOE EPSCoR Lab

Partnership Award
Auburn

University
Materials

Engineering
PNNL $449,952

05/01/08
04/30/11

Jeffrey Fergus, Assoc. Prof.
Mechanical Engineering

Effect of SOFC Interconnect
Coating Interactions on
Coating Properties and

Performance

LeClair
DOE Lab Partnership

Award
UA Tuscaloosa Physics LLNL $450,000

06/01/08
05/31/11

Patrick R. LeClair, Asst. Prof. Physics
and Astronomy

Exchange Interactions in
Epitaxial Intermetallic Layered

Systems

Benson DOE EPSCoR NEPCM
Implementation

Award

UA Tuscaloosa $1,905,000

8/15/09
8/14/12 with 1

year no cost
extension to

8/14/13

Joe Benson/ John Steadman (USA)/
Jay Khodadadi (AU)

DOE Implementation
NEPCM/HRD

Pan
DOE EPSCoR Lab

Partnership Award
UA Tuscaloosa $497,000

8/15/10
8/14/2013

Pan Shanlin

Single Molecule
Spectroelectrochemistry of
Interfacial Charge Transfer
DynamicsIn Hybrid Organic

Solar Cell

Alabama DOE EPSCoR Awards
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 •  EPSCoR-State/Nati onal Laboratory Partner-
ship Grants are for a maximum period of three years.  
Maximum funding for these grants is $ 150,000 per year.  
Ten percent state matching funds are required and only 
one acti ve grant per individual investi gator is permitt ed 
at a ti me.  Grants allow  EPSCoR researchers to work 
closely with DOE Nati onal laboratories to conduct 
collaborati ve research and train students.  Multi ple 
submissions per state and laboratory are permitt ed 
and expected. There is no limit to the number of state 
or laboratory submissions per year.  All funding resides 
within the EPSCoR state and no EPSCoR funds are 
permitt ed to support DOE Nati onal Laboratory acti viti es. 

Alabama DOE EPSCoR 
Implementation Grant

In August 2009, Alabama DOE EPSCoR was 
awarded a DOE EPSCoR Implementati on Award 
enti tled, Nanostructure-Enhanced Phase Change 
Materials (NEPCM) Tailored for Energy Effi  ciency, 
High-Power Electronics, Thermal Storage/Comfort and 
Building Materials Applicati ons, for an initi al three 
years for $1,905,000 with a matching commitment of 
$1,006,859.    The award is located at The University of 
Alabama and has been extended unti l August 2013. Dr. 
John Steadman, USA, serves as the Project Director and 
is responsible for the Human Resource Development 
component.   Dr. Jay Khodadadi, Mechanical Engineering 
Professor at Auburn University serves at the Research 
Cluster Principal Investi gator.  The Research Cluster 
collaborators include:  Drs. German Mills and R.L. 
Jackson, Auburn University;  Dr. Dr. M.A.R Sharif, 
The University of Alabama; Dr. Tamara Floyd-Smith, 
Tuskegee University; Dr. L.A. Cueva-Parra, Auburn 
University Montgomery; and Dr. K-T Hsiao, University of 
South Alabama.

 The Human Resource Development component 
provides support for researchers to visit a DOE 
Nati onal Laboratory either for a brief or extended 
visit.   This encourages researchers to establish and 
develop relati onships with researchers at DOE Nati onal 
Laboratories.  During Year 3 of the grant, students 
traveled to Sandia Nati onal Lab to att end LAMMPS 
User’s workshop, a student conti nued  a collaborati on 
with a researcher at Rensselaer Polytechnic Insti tute, 
a student att ended and presented research fi ndings at 
the Society of Tribologists and Lubricati on Engineers 
Conference, and 3D integrati on research was conducted 
at Argonne Nati onal Lab.  

The Research Component hosted a 
site visit in September 2011,  which gave 
researchers the opportunity to share 
research progress, graduate students 
conducted a poster session, and the 
various laboratories were visited by the 
reviewers and guests.  Progress is being 
made in the many research areas of the 
project.  More than 25 faculty, graduate/
undergraduate students and visiti ng 
scholars have been associated with this 
eff ort and their work has culminated in a 
great number of journal publicati ons and 
conference presentati ons.  More details 
about the NePCM project in Alabama 
can be found at: htt p://www.eng.auburn.
edu/nepcm.

German Mills shows the reviewers his 
laboratory.

Jay Khodadadi, Research Cluster Lead PI
shows PCM.

DOE EPSCoR Project Manager Tim Fitzsimmons 
views posters 
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DOE EPSCoR State/Laboratory 
Partnership Awards
Alabama had three ongoing DOE State Laboratory 
Partnership projects, two awarded in 2008 and one 
awarded in 2010.  These include  Jeff rey Fergus, Auburn 
University, and Dr. Patrick LeClair and Dr. Pan Shanlin, 
The University of Alabama.

EFFECT OF SOFC INTERCONNECT-COATING 
INTERACTIONS ON COATING PROPERTIES 
AND PERFORMANCE

Dr. Jeff rey Fergus, Associate 
Professor of Materials Engineering 
at Auburn University was 
awarded a DOE State Laboratory 
Partnership award in May 2008.  
The project is a collaborati ve 
eff ort between Auburn University 
and Pacifi c Northwest Nati onal 
Laboratory (PNNL).  Solid oxide 
fuel cells (SOFCs) are a promising 

technology for high-effi  ciency, low-emission energy 
conversion.  The high operati ng temperature of SOFCs 
improves the tolerance to fuel type and purity, so 
that SOFCs can be used with a wide variety of fuels, 
including gasifi ed coal, methane and fuels derived from 
renewable biological sources, such as switchgrass.  The 
high temperature, however, also accelerates unwanted 
reacti ons, which places stringent requirements on the 
materials used.  This project addresses one of these 
high temperature materials challenges – specifi cally, 
protecti ve ceramic coati ngs for metallic interconnects.

INTERMETALLIC SYSTEMS 

Drs. Patrick LeClair and Gary Mankey (UA) were 
awarded a DOE-EPSCoR State-Nati onal Laboratory 
partnership grant in the amount of $450,000 in June 
2008 for a three year study 
of exchange interacti ons 
in intermetallic systems. 
The goal of this research is 
to develop a  fundamental 
understanding of the 
exchange interacti ons 
in epitaxial intermetallic 
alloy thin fi lms and 
multi layers. 

The materials under 
study - intermetallic 
alloys of Fe, Pt, and 
Rh - have a rich variety of 
ferromagneti c, paramagneti c 
and anti ferromagneti c phases 
which are sensiti ve functi ons 
of compositi on, substrate 
symmetry and layer thickness. 
The aim is to formulate a 
complete understanding of 
the magneti c ordering in 
these materials, parti cularly in 
ultrathin fi lms and multi layers, 
with an ulti mate goal of 
producing layered structures with tunable magneti c 
properti es. The alloy systems to be studied have a 
degree of complexity and richness of magneti c phases 
that requires the use of the advanced tools off ered by 
the DOE-operated nati onal laboratory faciliti es, such as 
neutron and x-ray scatt ering to measure spin ordering, 
spin orientati ons, and element-specifi c magneti c 
moments. This project will contribute to DOE’s mission 
of producing “Materials by Design” with properti es 

Patrick LeClair

Gary Mankey
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The central goal of this project is to investi gate 
the interfacial charge transfer dynamics of single 
fl uorescent molecules (e.g., conjugate polymer and 
small organic dye molecules) at a semiconductor 
surface with ordered nanostructures using combined 
methods of electrochemistry and single molecule 
spectroscopy.  Our study shows that the single molecule 
fl uorescence blinking dynamics, their spati al distributi on 
heterogeneiti es, and strong dependence on interfacial 
charge transfer to nanostructured TiO2 electrodes. This 
study would potenti ally help understand the interfacial 
charge transfer dynamics in an organic photovoltaic 
(OPV) device, and ulti mately empower us to confront 
challenges and problems prohibiti ng the development 
of effi  cient hybrid OPVs. Our major accomplishments are 
shown as follows:

(1) Ordered TiO2 nanostructures are designed and 
fabricated for studying interfacial charge transfer acti viti es 

SINGLE MOLECULE 
SPECTROELECTROCHEMISTRY OF 
INTERFACIAL CHARGE TRANSFER
Dr. Pan Shanlin, UA

of single fl uorescent polymer molecules 
(e.g., MEH-PPV, and P3HT) , and small 
molecules (BODiPY dyes). Single molecule 
spectroelectrochemistry has been used to 
provide valuable insights into the complex 
interacti ons among excited and charged 
species that exist in a hybrid OPV device 
environment.

(2) Heterogeneous photoinduced 
charge transfer acti viti es of TiO2 single 
crystal surface are investi gated using 
combined methods of photoreducti on for 
plasmonic antenna and surface-enhanced 
Raman spectroscopy. The Plasmon 
antennas of silver nanoparti cles are used 
to help obtain Raman of dye molecules 
to reveal the interfacial charge transfer 
dynamics of the single crystal parti cles. 
Photoelectrochemical techniques 
and single molecule Raman are used 
to investi gate how diff erent surface 
doping methods would aff ect the spati al 
distributi on of the plasmon antenna and 
single crystal facet dependences. 

(3) A new method of probing redox 
reacti on at single nanoparti cle level 
has been invented using combined 
electrochemical and light scatt ering 
technique. 

The ongoing project conti nues 
understanding interfacial charge transfer 
acti viti es of single fl uorescent polymer 
molecules in single TiO2 nanotubes using 
fl uorescence correlati on spectroscopy and 
polarized fl uorescence emission methods.  
Dr. Pan’s research team is pictured below.

determined by alloy compositi on and crystal structure.  
Advanced characterizati on techniques at DOE nati onal 
laboratories will be applied to understand the materials 
fabricated at UA, and a ti ght feedback loop will be used to 
tailor the magneti c properti es on demand.  Developing 
the ability to control magneti c anisotropy, for instance, 
is essenti al for creati ng the next generati on of magneti c 
storage media (such as hard disks), where individual bit 
sizes have already become smaller than 100nm in the 
largest dimension. Sti ll smaller bits and higher storage 
density will require the ability to exquisitely tailor 
magneti c media properti es at the atomic level, the 
ulti mate goal of this study.
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5.0 Alabama NASA EPSCoR 
2011 Update

The NASA Experimental Program to Sti mulate 
Competitive Research, or EPSCoR, strengthens the 
research capabiliti es of twenty-nine jurisdicti ons that 
have not in the past parti cipated equably in competi ti ve 
aerospace and aerospace-related research acti viti es. 
EPSCoR provides eligible jurisdicti ons with funding to 
develop a more competi ti ve research base within their 
jurisdicti on and member academic insti tuti ons. The 
NASA EPSCoR mission is: 
• To increase the understanding, assessment, 

development and uti lizati on of space resources 
and provide a strong educati on base.

• To promote partnerships and cooperati on among 
universiti es, federal, state, and local governments, 
and aerospace related industries.

• To provide a university based network responsive 
to the nati on’s aerospace needs.

Funding Mechanisms

The Alabama NASA EPSCoR program builds upon 
existi ng strengths within the State, using faciliti es and 
personnel at the Space Grant Universiti es and at NASA, 
Marshall Space Flight Center (MSFC) but extending 
these to a new set of teachers, researchers, students, 
and industrial collaborators. The Alabama NASA 
EPSCoR Program Director also serves as the Alabama 
Space Grant Consorti um Director.   

NASA EPSCoR uses two primary funding 
mechanisms, both types require cost-sharing of 1:1, 
they are:
• The Research Infrastructure Development, or 

RID, component enables jurisdicti ons to build and 
strengthen relati onships with NASA researchers 
and are awarded to junior faculty. The RID has a 
three-year base period of performance with a 
potenti al single, two-year renewable period of 
performance.  Currently awards are $125,000 
per year. A one-to-one match (cash or in-kind) is 
required for every NASA dollar awarded. 

• Research Awards-Cooperati ve Agreement Noti ce 
(CAN) solicits topic-specifi c proposals addressing 
high-priority NASA research and technology 
development needs. Awards are up to $750,000 for 
a three-year performance period. Of that, $75,000 
is awarded to UAH’s Dr. John Gregory, the Alabama 
NASA EPSCoR Program Director, while $675K is 
awarded to the researcher.  A one-to-one match 
(cash or in-kind) is required for every NASA dollar 
awarded. NASA intends to announce the EPSCoR 
CAN for Research Awards yearly, pending funding 
availability.  

A few NASA EPSCoR projects are described in this 
section.

The goals of Alabama NASA EPSCoR are: 
• To eff ect a permanent increase in the nati onal 

competi ti veness of Alabama’s basic research 
programs in targeted areas.

• To enhance research areas which already have 
strength and which are closely related to special 
needs of Alabama.  

• To provide the basis for conti nuing expansion of 
basic research in Alabama in the post-EPSCoR era.

NASA EPSCoR Jurisdicti ons
Alabama

Alaska
Arkansas
Delaware

Hawaii
Iowa
Idaho

Kansas
Kentucky 
Louisiana

Maine
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Mexico
North Dakota

Oklahoma

Puerto Rico
Rhode Island

South Carolina
South Dakota

Tennessee
Utah

Vermont
West Virginia

Wyoming
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rate against impact damage occurring operati on, which 
typically cause the CFRP to delaminate under this surface 
and requires advanced none-destructi ve evaluati on (NDE) 
to assess the damage area for repair.  The impact-induced 
delaminati on in CFRP structures could add risk to the vehicle 
and increase the operati on and maintenance cost such as 
longer downti me due to NDE and repair.  Researchers led 
by Dr. Kuang-Ting Hsiao (USA, Manufacturing Process) and 
Dr. Mahesh Hosur (TU, Impact/NDE Test, Microscopy) have 
conducted experiments to show that by dispersing CNF 
into CFRP laminate composites, the impact delaminati on 
damage area can be reduced up to 67% in the low velocity 
impact (ASTM D5628-07).  The CNF-modifi ed CFRP and 
CFRP composites were manufactured via an emerging out-
of-autoclave-vacuum-bag-only (OOA-VBO) process, which 
can be easily scaled-up without the limitati on of expensive 
autoclave.  Figure 1 shows the impact damage areas of CFRP 
and CNF-modifi ed CFRP panels.  Signifi cant diff erence can 
be found.  Figure 2 shows the microscopy comparison of the 
impact points of CFRP and CNF-modifi ed CFRP panels.  It is 
clearly shown that CFRP was seriously delaminated aft er the 
impact and the CNF-modifi ed CFRP was majorly damaged 
by indentati on and fi ber breakage.  The other researchers 
contributed to this work are Muhammad M. Rahman (TU), 
Landon Wallace (USA), and Shaik Jeelani (TU).

Researchers at University of South Alabama (USA) and 
Auburn University (AU) found that the criti cal stress intensity 
factor of a Carbon Fiber Reinforced Polymer (CFRP) composite 
can be improved by dispersing Carbon Nanofi bers (CNF) into 
the composite system.  Researchers led by Dr. Kuang-Ting 
Hsiao (USA, Manufacturing Process) and Dr. Hareesh Tippur 
(AU, Fracture Evaluati on) have conducted the stress intensity 
factor characterizati on in the in-plane directi on of the CFRP 
laminate and the CNF-modifi ed CFRP laminate and found 
about 45% improvement (see Table 1).  The CNF dispersed 
in the CFRP apparently served an important role to miti gate 
the fracture behavior of the CFRP.  Most of CFRP in-plane 
elasti c properti es are dominated by the carbon fi ber and 
not aff ected by the polymer matrix nor the nanoparti cles 
dispersed in the polymer matrix.   However, for the fracture 
behavior, the elasti c wave propagati on serves a major role 
causing the sudden crack development; it is possible that the 
CNF in the CFRP provides an eff ecti ve way to disperse and/or 
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NASA EPSCoR Projects

DEVELOPMENT OF PREPREG AND OUT
OF AUTOCLAVE PROCESS FOR Z ALIGNED 
CARBON NANOFIBER TOUGHENED LIGHT
WEIGHT COMPOSITES
Dr. John Gregory ,UAH
Dr. Kuang-Ting Hsiao, USA
Drs. Hareesh Tippur (AU), Mahesh V. Hosur (TU), 
Anh-Vu Phan (USA), Marti n R. Parker (USA)

STUDENTS ACTIVITIES:
Mr. Landon Wallace, Department of Mechanical 

Engineering at the University of South Alabama, has 
successfully defended his Master thesis ti tled “An 
Experimental Study of Permeability within an Out-of-
Autoclave Vacuum-Bag-Only CFRP Laminate” on October 16, 
2012.  Dr. Kuang-Ting Hsiao is his thesis advisor.       

Mr. Basil I. Farah, Department of Mechanical Engineering 
at the University of South Alabama, has successfully defended 
his Master thesis ti tled “Interlaminar Fracture Toughness 
and Fati gue Delaminati on of Carbon Nanofi bers Modifi ed 
Polyester/Glass Fiber Laminates” on October 17, 2012.  Dr. 
Kuang-Ting Hsiao is his thesis advisor.       

University of South Alabama mechanical engineering 
graduate students Gregory J.S. Hickman and Landon Wallace 
att ended SAMPE Tech 2012 conference in Charleston, SC in 
October 22-25, 2012.   Mr. Hickman presented his poster ti tled 
“In Situ Microscopy of CNF Alignment in Uncured Epoxy.”  
Mr. Wallace presented his poster ti tled “Air Permeability 
within an OOA-VBO manufactured CFRP Laminate.”   Their 
research advisor is Dr. Kuang-Ting Hsiao and the work was 
sponsored by NASA Alabama EPSCoR Program (Grant 
Number NNX10AN26A), and NSF-EPSCoR (Grant Number 
EPS-1158862).

RESEARCH HIGHLIGHTS
Researchers at the University of South Alabama (USA) 

and Tuskegee University (TU) found that Carbon Nanofi bers 
(CNF) could eff ecti vely inhibit the interlaminar delaminati on 
of Carbon Fiber Reinforced Polymer (CFRP) composites.   As 
CFRP being increasingly used in new aerospace and space 
vehicle applicati ons, it is crucial to improve the survival 
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ELECTRON BEAM ADDITIVE FABRICATION 
TECHNOLOGY FOR RAPID MANUFACTUR
ING OF SPACE VEHICLE HARDWARE
Dr. John Gregory, UAH 
Drs. Kevin Chou, Viola Acoff , and Leila Ladani (UA)

THE DYNAMICAL INNER 
HELIOSPHERE AND THE SPACE 
RADIATION ENVIRONMENT
Drs. John Gregory and Gary Zank (UAH)

Electron Beam Additi ve Fabricati on (EBAF) uti lizes a high-
energy electron beam to melt and fuse powders to build full-
density parts in a layer-by-layer fashion. EBAF, a relati vely 
new additi ve manufacturing (AM) technology, can fabricate 
metallic components, parti cularly of complex shapes, in an 
effi  cient and cost-eff ecti ve manner compared to conventi onal 
manufacturing means. EBAF can be an enabling technology 
for rapid manufacturing (RM) of space vehicle hardware, 
and thus can eff ectually assist the design and development 
of next-generati on spacecraft . However, space-related 
applicati ons using EBAF remain limited because the eff ect 
of EBAF parameters on part characteristi cs and property 
variati ons is not fully understood. 

The overarching goal of this project is to broaden 
the eff ecti ve usage of EBAF and, through fundamental 
process understanding, to advance rapid manufacturing 
of space vehicle hardware. Partnering with Marshall Space 
Flight Center (MSFC), this research will concentrate on 
EBAF of ti tanium alloy components. Research approaches 
include design of experiments, part fabricati ons and 
characterizati ons, mechanical evaluati ons, numerical models 
of the EBAF process physics including the thermal aspects and 
microstructural evoluti ons, and solid mechanics. Developed 
process models will be validated by basic experimentati on to 
measure process variables including temperatures and melt-
pool dynamics. Further, validated models will be applied 
to pursue NASA case evaluati ons of specifi c space vehicle 
hardware for EBAF applicati ons. 

RM technologies such as EBAF play a vital role in the 
hardware development of space vehicle systems. This 
collaborati ve research between The University of Alabama 
(UA) and MSFC will make contributi ons to both the 
fundamentals and space applicati ons of EBAF, one of the 
core technologies in MSFC’s Nati onal Center for Advanced 
Manufacturing. In additi on to science and technology 
advancements, this project will establish diverse graduate 
research and educati on programs, involving both students 
and faculty from underrepresented groups, to increase 
future workforce in the aerospace engineering fi elds and to 
strengthen UA’s research competi ti veness.

By combining the collecti ve experti se of 
the University of Alabama in Huntsville (UAH), 
NASA Marshal Space Center (MSFC), Alabama 
A&M University (AAMU), and an industrial 
partner EXPI, all located in Huntsville, AL, 
we propose to initi ate the development of a 
physics based predicti ve model to describe 
the interplanetary radiati on environment 
throughout the inner heliosphere, including 
at the Earth. To forecast and nowcast the 
radiati on environment throughout the inner 
heliosphere, from the solar corona to ~10 AU, 
requires the fusing of three components: 1) 
the need to provide probabiliti es for incipient 
solar acti vity (both all clear forecasts and the 
when, where, and how strong for outbursts); 2) 
the ability to use these probabiliti es and daily 
solar coronal and solar wind observati ons to 
conti nuously model the 3D ti me-dependent 
heliosphere, including magneti c fi eld structure, 
within 10 AU; and 3) the ability to model the 
accelerati on and transport of energeti c protons, 
electrons, heavy ions, and neutrals based on 
current heliospheric conditi ons. By developing 
a physics based radiati on model, we will be 
in a positi on to transiti on it to an operati onal 
forecast and nowcast tool, positi oning us to 
support 1) NASA’s human health radiati on 
research program, which is criti cal to reduce 
uncertainti es in radiati on eff ects and to bett er 
defi ne radiati on limits on future space fl ight; 
2) The NOAA Space Weather Predicti on Center 
(SWPC), which monitors and forecasts the 
space weather environment and works closely 
with the JSC Space Radiati on Analysis Group 
(SRAG) and other operati onal NASA missions; 
3) the NASA JSC SRAG which provides and 
coordinates operati onal support to human 
space fl ight; 4) Roboti c missions, where the 
focus is on designing spacecraft  to survive the 
space radiati on environment, and for which 
operati onal support varies widely from project 
to project, and fi nally 5) ongoing defense 
needs. A successful outcome to this project will 
therefore signifi cantly increase future research 
opportuniti es by opening up a large and varied 
potenti al customer base, both in research 
and in applicati ons to government/federal, 
defense, and aerospace industrial needs.

absorb the elasti c wave and increases the resistance against 
the fracture related damages even in the in-plane directi on of 
a CFRP.   The CNF-modifi ed CFRP and CFRP composites were 
manufactured via an emerging out-of-autoclave-vacuum-
bag-only (OOA-VBO) process.   The other researchers 
contributed to this work were: Basil I. Farah (USA), Landon 
F. Wallace (USA), and Dongyeon Lee (AU).  The results has 
been published in SAMPE 2012 (Society of the Advancement 
of Material and Process Engineering), Balti more, MD, May 
21-24, 2012.
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The Nati onal Research Initi ati ve (NRI) Competi ti ve 
Grants Program was established in 1992 at the 
Cooperati ve State Research, Educati on and Extension 
Service (CSREES) and served as the USDA EPSCoR 
Program unti l it was superseded by the Agriculture and 
Food Research Initi ati ve (AFRI) in 2008. 

The ARFI Food and Agricultural Science 
Enhancement (FASE) and EPSCoR program is designed 
to help insti tuti ons develop competi ti ve research, 
educati on and extension/outreach programs in high-
priority areas of nati onal need in agriculture, food, 
and environmental sciences. Strengthening Awards 
consist of Sabbati cal Grants, Equipment Grants, Seed 
Grants, and Strengthening Standard Project Awards. 
Ten percent of the AFRI budget will be set aside for 
strengthening awards and post doctoral fellowships.

Sabati cal Grants, Equipment Grants, Seed Grants, 
and Strengthening Standard Project Awards will 
be available during each funding cycle to ensure 
that researchers at insti tuti ons and states that are 
underrepresented in terms of federal research, 
educati on, and extension/outreach funding receive a 
porti on of AFRI funds. Eligibility for all strengthening 
categories except equipment grants includes: (a) 
faculti es of small and mid-sized academic insti tuti ons 
(total enrollment of 17,500 or less), that are not 
among the most successful universiti es and colleges 
for receiving Federal funds for science and engineering 
research (b) Project Directors at degree-granti ng 
insti tuti ons in USDA EPSCoR states, and (c) minority 
serving insti tuti ons. All degree-granti ng insti tuti ons that 
are not among the most successful in receiving federal 
science and engineering research funds are eligible 

6.0 Alabama USDA EPSCoR 
2011 Update

USDA EPSCoR

Eligible Jurisdictions

District of Columbia
Micronesia
Puerto Rico
Guam
American Samoa
Northern Mariana Islands
U.S. Virgin Islands

Alabama
Alaska
Connecticut
Delaware
Idaho
Hawaii
Kentucky
Louisiana
Maine
Mississippi

Nevada 
New Hampshire
North Dakota
Rhode Island
South Carolina
South Dakota
Vermont
West Virginia
Wyoming

for Equipment grants. When determining eligibility for 
these grant types, the following defi niti ons apply:
• Every 3 years the NRI determines which states are 

eligible for USDA EPSCoR funding by determining 
those that have had a funding level from the NRI 
no higher than the 38th percenti le of all states, 
based on total funding for the previous 3-year 
period (excluding strengthening set-aside funds). 
The following insert lists the states that fall into this 
category for FY 2009-FY 2011.
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PI Inst. Amount Period Title no.

Senwo, Z. AAMU 10,000
2/1/2011
1/31/2012

Trends and Emerging Issues in Soil Microbial
Ecology: Challenges and Opportunities

2011 67019 30120

van Santen, V. L.;
Toro, H.; Hoerr, F. J.

AU 359,000
9/15/2007
9/14/2011

Effects of Viral Immunosuppression on Disease in
Vaccinated Chickens

Liu, Z.J. AU 800,000
12/1/2009
11/30/2012

Whole Genome Sequencing of Catfish ALA016 3 09041

Liu, Z. J. AU 725,000
1/1/2009
8/31/2011

Development of the SNP Platform and its
Application for Genetic Mapping In Catfish

Rashotte, A. M. AU 382,828
9/1/08

8/31/2011
The Role of Cytokinin Regulated Transcription
Factors in the Development of Leaf Structure

Wang, J., He, Q. AU 150,000
12/1/2009
11/30/2011

Simultaneous Glucose and Xylose Fermentation
Using Coculture in a Novel Bioreactor

ALAR 2009 02809

Sartin, J.L., Clarke, I.J.,
Daniel J.A., Millar R.,

Whitlock, B.K.,
Wilborn R. R.

AU 348,836
3/15/2010
3/14/2012

HypoThalmic Site of Action of Kisspetin in the
Regulation of Growth Hormone Release in

Ruminants
ALA051 3 10002

Enloe, S.F.,
Loewenstein N.J.,
Eckhart, L.G. Held,

D.W.

AU 494,000
1/1/2010

12/31/2012

Cogongrass and Ecologically based Weed
Management Strategies: Impacts on Insect

Diversity and Pine Decline in the Southeastern US
ALAN ENLOE

Cobine, P.A. AU 295,000
3/1/2010
2/28/2013

Ionomics of the Plant Pathogen Xylella Fastidiosa:
The Role of Trace Elements and Nutrients in

Infection and Progression of Disease
ALAR 2009 04272

Mohanty, S. AU 356,037
2/1/2011
1/31/2014

Phermone Perception in Moth 2011 65503 20030

Bailey L.C., Teeter, L.,
and Barlow, R.

AU 499,999
9/1/2011
8/31/2016

Millions of Acres, Billions of Trees: Social and
Economic Impacts of Timberland Sales by the

Forest Products Industry of Alabama
2011 68006 31051

Eden, M.R., Roberts
C.B., Taylor, S.E.,

Adhikari, S.
AU 800,000

1/1/2011
12/31/2015

Fuel and Oxygenate Co Products from Biomass
Fractionation and Advanced Catalytic Conversion

Processes
ALA 061 3 10049

Zhang, D., Butler, B. AU 252,718
2/15/2011
2/14/2014

The Rise of Institutional Timberland Ownership in
the US

2011 67023 30051

Vincent, J. B. UA 482,090
12/1/2008
11/30/2011

Establishing Whether Chromium is an Essential
Element: Absorption, Transport, and Mode of

Action

McNider, R., Christy,
J., Cruise, J.,

Hoogenboom, G.,
Ward, G.

UAH 2,176,080
4/15/2011
4/14/2015

Migration of Agriculture Back to the Southeast as
an Adaptation to Climate Change

2011 67004 30334

Alabama USDA EPSCoR Awards
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FUEL AND OXYGENATE CO-PRODUCTS FROM 
BIOMASS FRACTIONATION AND ADVANCED 
CATALYTIC CONVERSION PROCESSES 
Dr. Mario Eden, Auburn University

Forests in the U.S. contain signifi cant levels of 
underuti lized woody biomass in the form of forest 
harvesti ng residues, small diameter unmerchantable 
trees, and biomass available due to forest health issues 
(dead or dying ti mber or ti mber being harvested to 
improve health of existi ng stands). In Alabama alone, 
over 14.6 million tons of this material is available for 
producti on of liquid fuels and chemicals on an annual 
basis. These levels of biomass feedstock producti on can 
contribute signifi cantly to the nati on’s goals for energy 
security and economic viability if technological advances 
are achieved in the biochemical and thermochemical 
conversion platf orms. Auburn University (AU) is 
uniquely suited to lead this comprehensive research 
program focused on developing and implementi ng next 
generati on biorefi ning technologies and producti on of 
hydrocarbons from our biomass resources. This is due 
to AU’s close interacti on with the forest and agriculture 
based industries and our long standing alternati ve 
energy research programs with our university and 
industrial partners. The overall goal of this research 
program is to advance the fundamental understanding 
of the underlying chemistries and physical phenomena 
encountered in the producti on of hydrocarbon fuels, 
hydrogen and consumer chemicals from lignocellulosic 
biomass resources. A multi disciplinary team of 
researchers from chemical engineering and biosystems 
engineering has been assembled to lead this program. 
The team has been collaborati ng for several years 
and have established signifi cant synergies in their 
research eff orts parti cularly in catalyst development/

USDA EPSCoR Projects

TRENDS AND EMERGING ISSUES IN SOIL 
MICROBIAL ECOLOGY: CHALLENGES AND 
OPPORTUNITIES 
Dr. Z. Senwo, AAMU

Although minoriti es are seriously underrepresented 
in the professional fi elds of agricultural sciences, 1890 
Land-grant insti tuti ons are among more than 2,000 

characterizati on, fuels producti on and process systems 
engineering. This project will leverage ongoing research 
by taking advantage of a unique set of testbeds in 
the Bioenergy and Bioproducts Laboratory at Auburn 
University consisti ng of biomass fracti onati on and 
several conversion technologies, most notably a pilot-
scale gasifi cati on unit that will be used to produce the 
synthesis gas for supercriti cal phase Fischer-Tropsch 
synthesis and catalyti c dehydrogenati on studies. This 
research program will advance our understanding of 
the natural molecular assemblies inherent to biomass 
and their molecular level separati on (fracti onati on) 
and transformati on. By combining cutti  ng edge 
experimental and multi -scale computati onal eff orts, 
this project will enable the molecularly informed 
design of novel chemistries, catalyst architectures 
and processes that will make sustainable producti on 
of hydrocarbon fuels and chemicals a technical and 
economical reality for future generati ons. 
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colleges and universiti es in the United States highly 
ranked in the training of African-American agricultural 
and natural resource scienti sts. Historically, agriculture, 
as a profession and discipline, has been perceived 
poorly by minority students, despite its overwhelming 
contributi ons to improving our economic growth, 

assurance of 
food security, 
peace, and 
our wellbeing 
t h ro u g h o u t 
h u m a n 
history. While 
there is 
criti cal need 

to diversify the workforce in food, agriculture, 
natural resource and environmental sciences, our 
1890 insti tuti ons conti nue to experience declining 
enrollments in these fi elds. The declining enrollment 
threatens viability and, sustainability of academic 
and research programs, the mission to serve society 
and parti cularly the underserved communiti es.
Microbes will be at the heart of soluti ons to our most 
pressing problems: the environment, food, energy, 
and health. Microbes: the world’s only unlimited 
renewable resource will eventually come to rescue 
the oil spilled in the gulf and marshlands. Over the 
last decade, large scale DNA sequencing has markedly 
impacted modern biological sciences and enabled us 
to respond to questi ons previously not experimentally 
approachable. 

Funding under the Agriculture and Food Research 
Initi ati ve (AFRI) will support a session on “Trends and 
Emerging Issues in Soil Microbial Ecology: Challenges 
and Opportuniti es” at the 2011 - ARD symposium. The 
specifi c objecti ves are:(1) discuss ideas, resources, 
capaciti es and capabiliti es to strengthen soil microbial 
ecology research and training programs at 1890 
insti tuti ons; (2 identi fy emerging areas/issues for 
research and training in soil microbial ecology; (3) 
discuss and explore developing multi state, multi -
insti tuti on, trans-disciplinary soil microbial ecology 
research and training projects; (4) discuss emerging 
(pyrosequencing, genomic, metagenomic, molecular) 
methods/techniques in soil microbial ecology; (5) 
build partnerships for future parti cipati on in AFRI soil 
microbial communiti es priority grant program; (6) 
develop networks and partnerships with 1862s and 
USDA-ARS scienti sts. 

Insti tuti onal ti mberland 
ownership in the United States has 
risen drasti cally in the last decade, 
causing a signifi cant change in the 
input- and output-market structure 
and conduct of the ti mber industry. In 
this project, we intend to identi fy and 
map this ownership group, and study 
their ti mber supply and maangement 
behavior and the associated 
envrionmental impacts, in comparison 
with other forest ownerships. We 
expect to bring new knowledge about 
this rising group of landowners and 
related policy and economic matt ers. 

This project is about the 
economics and policy implicati ons 
of rising insti tuti onal ti mberland 
ownership in the country. In 
parti cular, we (1) identi fy and map 
insti tuti onal ti mberland ownership in 
the U.S. South, (2) esti mate ti mber 
supply from insti tuti onal ti mberland 
and other ownerships, and (3) 
study the environmental impacts 
associated with diff erent ti mberland 
ownerships. This project provides new 
and basic knowledge and enhances 
our understanding of the change 
in the structure and conduct of the 
ti mber industry. The results may have 
implicati ons on the effi  ciency, equity, 
competi ti veness, and sustainability of 
U.S. forestry sector. 

THE RISE OF INSTITUTIONAL 
TIMBERLAND OWNERSHIP 
IN THE UNITED STATES 
Dr. Daowei Zhang, Auburn University
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MILLIONS OF ACRES, BILLIONS OF TREES: 
SOCIAL AND ECONOMIC IMPACTS OF 
TIMBERLAND SALES BY THE FOREST 
PRODUCTS INDUSTRY IN ALABAMA 
Dr. Connor Bailey, Auburn University

PHEROMONE PERCEPTION IN MOTH 
Dr. Smita Mohanty, Auburn Univeristy

Insects mati ng involves recogniti on of pheromone by 
the male insects. Female insects secrets pheromone which is 
species specifi cally recognized by the male insects. The male 
insects follow the pheromone plume to the source. Thus, 
understanding the pheromone recogniti on, binding and 
release by the pheromone-binding protein is very important 
to design “anti -pheromone” or pheromone mimeti cs for the 
control of insects that are agricultural 
pest. Pheromone-binding protein 
is present in the antenna of male 
moths. Understanding the molecular 
details of olfactory percepti on is 
essenti al if disrupti on of mati ng via 
sensory inhibiti on is to be achieved. 
A complete understanding of protein 
functi on and mechanism of acti on 
can only be accomplished with a knowledge of the three 
dimensional structure of the protein and its interacti ons 
with diff erent pheromone and pheromone analogs at 
atomic resoluti on. This research program is directly relevant 
to the USDA (AFRI) competi ti ve research grants program in 
pest and benefi cial insects in plant systems. Insects perceive 
plant odors by a similar olfactory transducti on system as that 
of pheromon, most likely using the general odorant-binding 
proteins as odorant carriers. We will address the gaps in our 
present knowledge of the molecular recogniti on, binding 
and release process of the pheromone by soluble odorant-
binding proteins, which is necessary for the designing of anti -
pheromones. With this new informati on, we expect that 
ecologically and biochemically specifi c modes of disrupti on 
of mati ng through inhibiti on of the pheromone percepti on in 
male insects can be implemented. The concepts and practi ce 
of mati ng disrupti on and male trapping using pheromones 
are now well established. However, the use of chemically 
reacti ve pheromone mimics, i.e. anti pheromones, in 
achieving permanent impairment of male olfacti on remains 
an unatt ained goal. One reason for this failure may be that 

simple pheromone mimicry is inadequate to sti mulate the 
receptor. The ulti mate goal of our research is to establish 
how all of the diff erent components interact including PBPs, 
sensillar enzymes, putati ve receptors, ion channels, and 
other unknown components. 

Since 1990, corporati ons in the forest product industry 
have divested themselves of as much as 26 million acres 
of commercial ti mberland in United States, with most of 
this divesti ture occurring in the past decade. Virtually 
every major corporati on in this industry has parti cipated 
in such sales, resulti ng in dramati c changes in ownership 
of land. Literature on the forest products industry sale 
of commercial ti mberland has focused on economic 
moti vati ons for widespread divesti ture. These boil down to 
corporate shareholder value and tax advantages. Timber 
investment management organizati ons, or TIMOs, and 
real estate investment trusts, or REITs, have become major 
players through ownership and control of most of the land 
sold by industry. These new owners and managers will shape 
the future of the forest products industry and the larger 
rural economy because they will determine management 
objecti ves of this land. In some cases, the new owners may 
conti nue to manage for commercial ti mber producti on, but 
in other cases diff erent management objecti ves may aff ect 
land use patt erns. In some cases, new owners will identi fy 
“highest and best uses” (suburban, exurban, recreati onal, 
conservati on, or industrial development) resulti ng in land 
being removed from ti mber producti on. To the extent 
that these new land uses reduce the volume of ti mber 
harvested, the price of ti mber may increase. Non-industrial 
private forestland owners would benefi t from higher 
prices, but only if mills are able to remain competi ti ve in 
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MIGRATION OF AGRICULTURE BACK TO 
THE SOUTHEAST AS AN ADAPTATION TO 
CLIMATE CHANGE 
Dr. Richard McNider, UAH 

 
It is the purpose of this proposal to assess whether 

agricultural food, fi ber and bio-fuel producti on can be 
sustained in the U.S. through a migrati on of producti on 
back to the Southeastern U.S. under an irrigati on assisted 
rain-fed agricultural system. Migrati on of producti on back 
to the Southeast, if sustainable, would be an adaptati on 
strategy to climate change and provide additi onal capacity 
for long-term food, fuel and fi ber security. The assessment 
of this opti on requires the use of climate change projec-
ti ons, crop models and assessment of available water. The 
remarkable U.S. agricultural producti on from irrigati on in 
arid climates in the 20th century may contract substan-
ti ally in the next century, and thus might aff ect US food 
security as a whole. At the same ti me during the last cen-
tury grain producti on became concentrated in a few states 
in the deep water holding soils of the upper Midwest. 
This concentrati on leaves U.S. food and bio-fuel produc-
ti on vulnerable to long-term or severe mid-west regional 
drought. In the last century, the Southeast (SE) with spo-

radic growing season precipitati on and 
poor water holding soils could not com-
pete economically with the highly effi  -
cient producti on in the West and Mid-
west and lost substanti al agricultural 
producti on. The result is that many ru-
ral areas in the south have no economic 
base aside from ti mber producti on or 
programs which pay land owners to 
take land out of producti on. Neither of 
these acti viti es provide the economic 
impact of agricultural producti on. Some 
areas are near third world in poverty, 
infant mortality, health care and illiter-
acy. The Southeast may be in a unique 
positi on relati ve to climate change and 
populati on growth compared to other 
parts of the country. While regional pre-
cipitati on changes are uncertain, the 
IPCC concluded that dry areas are likely 
to become drier and wet areas wett er. 
It is also a hydrologic irony, that with 
the large water consuming natural veg-
etati on in the SE, suburban and urban 
growth and land use change may actu-
ally reduce evapotranspirati on so that 
populati on growth does not necessarily 
reduce water availability. This is a truly 
interdisciplinary eff ort. Additi onally, it 
is becoming recognized that substanti al 
energy is being used to transport food 
and grains across the country from the 
West and Midwest. This proposal will 
assess energy savings of moving pro-
ducti on closer to consumpti on. The 
team will include engineers, ecologists, 
hydrologists, agriculturalists, climatolo-
gists, politi cal scienti sts and economists. 
It also includes collaborati on with USDA 
Forest Service climate change program 
which focuses on water use and avail-
ability in the SE and the Southeast Cli-
mate Consorti um studying the impact 
of climate variability and change in the 
SE. The research proposed here ad-
dresses a criti cal societal issue regarding 
how the U.S. can sustain its food, fi ber 
and bio-fuel needs in the future through 
the use of expanded irrigated agricul-
ture in the SE US.  

an increasingly global market. Changes in ti mber harvests 
and prices could result in mill closures and the loss of 
employment in ti mber management and harvesti ng and in 
value added processing of wood products. Our project is 
designed to document and analyze the social and economic 
impacts of ownership and land use change aff ecti ng the 
single most important manufacturing sector in Alabama. 
We will conduct semi-structure interviews with a variety of 
stakeholders and knowledgeable individuals and conduct 
a survey of new owners to learn what impact change of 
ownership had on forestland management objecti ves. We 
will develop Extension programming to assist communiti es 
and counti es aff ected by changes in forestland ownership 
to identi fy appropriate policies at the local and state levels 
to reduce negati ve externaliti es and maximize benefi ts 
associated with industrial divesti ture of commercial 
ti mberland. 

The broad goal of our project is to understand the 
social and economic implicati ons of the ti mber products 
industry having divested itself of forestland in Alabama. 
The central research questi on is how, if at all, has change in 
ownership aff ected land management decisions and how 
will any changes found aff ect communiti es, workers and 
manufacturing faciliti es that depend on a conti nuous fl ow 
of wood. 



58

Di erent states are eligible for EPSCoR/IDeA programs in each agency, based on eligibility 
formulas.  The chart below shows which states are eligible for which EPSCoR/IDeA programs.

State DOD DOE EPA NASA NIH NSF USDA
Alabama X X X X X
Alaska X X X X X X X
Arkansas X X X X X X
Connecticut X
Delaware X X X X X X X
Hawaii X X X X X X
Idaho X X X X X X X
Iowa X X X
Kansas X X X X X X
Kentucky X X X X X X X
Louisiana X X X X X X X
Maine X X X X X X X
Mississippi X X X X X X
Montana X X X X X X
Nebraska X X X X X X
Nevada X X X X X X X
New Hampshire X X X X X X
New Mexico X X X X X
North Dakota X X X X X X X
Oklahoma X X X X X X
Puerto Rico X X X X X X X
Rhode Island X X X X X X X
South Carolina X X X X X X X
South Dakota X X X X X X X
Tennessee X X X X X
Utah X X X
Vermont X X X X X X X
West Virginia X X X X X X X
Wyoming X X X X X X X
Virgin Islands X X X X
TOTAL 23 29 27 29 24 28 26*

*Other entities eligible for USDA EPSCoR in FY 2009 include:  American Samoa, District of 
Columbia, Guam, Micronesia, and Northern Mariana Islands.

EPSCoR/IDeA Jurisdicti on Funding Eligibility** 

**Provided by Van Scoyoc and Associates


