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 The Alabama Experimental Program to Stimulate Competitive Research (ALEPSCoR) program is 
dedicated to the advancement of economic development via scientific 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. 

 ALEPSCoR was very successful in the last year, and secured more than $7.1M in new federal 
research funding during 2012.  Federally funded research expenditures for the same period exceeded 
$17.9M.   Awards were received from the federal EPSCoR programs of the  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 ALEPSCoR 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) fields. 

 State support for the ALEPSCoR program included $183K for administration and $1M for the 
Graduate Research Scholars Program (GRSP).  The GRSP has supported over 187 graduate students 
since 2006, leading to 33 Master’s degrees and 94 Ph.D. degrees.  During the fall of 2013, 43 students 
were awarded GRSP funding in Round 8, 21 of these are new awardees.  Six are working toward a 
Master’s degree while forty-one are working toward a Ph.D.  More information regarding the GRSP can 
be found in Volume 6 of the GRSP Booklet published December 2013.

 The ALESPCoR program continues to be a valuable contributor to scientific 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,

Shaik Jeelani, Ph.D.      Christopher M. Lawson
Chair, Alabama EPSCoR Steering Committee   Executive Director, Alabama EPSCoR
Vice-President for Research &     Vice Chair, Coalition of EPSCoR States
Sponsored Programs      Professor, Department of Physics 
Tuskegee University      University of Alabama at Birmingham

To The Alabama 
Commission on 
Higher Education
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 The Experimental Program to Stimulate Competitive Research (EPSCoR) was began by the 
National Science Foundation (NSF) in 1978 when Congress authorized the agency to create 
a new program in response to broad public concerns about the extent of geographical 
concentration of federal funding of research and development (R&D).  Eligibility for EPSCoR 
participation is limited to those jurisdictions 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 
universities and colleges.
 The success of the NSF EPSCoR program during the 1980’s subsequently prompted the 
creation 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 National 
Aeronautics and Space Administration (NASA), and the National Institutes of Health (NIH).
 The mission of EPSCoR was originally designed to meet the NSF statutory function “to 
strengthen research and education in science and engineering throughout the United 
States and to avoid undue concentration of such research and education”.  ALEPSCoR is 
currently eligible to participate in EPSCoR programs associated with NSF, DOE, NASA, and USDA.  
ALEPSCoR is currently ineligible for participation in the EPSCoR program associated with the 
NIH.

EPSCoR GOALS
•	 To provide strategic programs and opportunities for EPSCoR participants that 

stimulate sustainable improvements in their R&D capacity and competitive-
ness.

•	 To advance science and engineering capabilities in EPSCoR jurisdictions for 
discovery, innovation and overall knowledge-based prosperity.  

EPSCoR OBJECTIVES
•	To catalyze key research themes and related activities within and among 

EPSCoR jurisdictions that empower knowledge generation, dissemination and 
application.

•	To activate effective jurisdictional and regional collaborations among academic, 
government and private sector stakeholders that advance scientific research, 
promote innovation and provide multiple societal benefits.

•	To broaden participation in science and engineering by institutions, organiza-
tions and people within and among EPSCoR jurisdictions.

•	To use EPSCoR for development, implementation and evaluation of future 
programmatic experiments that motivate positive change and progression.
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2012 Notable Achievements
•	 GRSP	funded	43	students	in	Round	8	with	21	new	awardees

•	 New	NSF	federal	awards	of	$7.1M

•	 NSF	research	expenditures	of	$17.9M	

•	 Alabama	researchers	received	$5.6M	in	NSF	Co-Funded	awards

•	 Continuation	of	the	Alabama	DOE	Implementation	Grant

•	 Five	new	USDA	awards	totaling	$1.2M

•	 NASA	award	for	$250K

ALEPSCoR Specific Goals 
•	 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.  

ALEPSCoR Plan for Achieving Goals
•	 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 identified 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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Activities sponsored by 
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 growAlabama EPSCoR 

is to build, maintain, and 
grow Alabama’s 
education future.

ALEPSCoR is a consortium of academic, government, and industrial organiza-
tions established in 1985.  The core ALEPSCoR academic institutions in Alabama 
include the seven Ph.D. granting research universities:  Alabama A&M University,	
Auburn University, University of Alabama, University of Alabama at Birmingham, Uni-
versity of Alabama in Huntsville, Tuskegee University, University of South Alabama 
Other academic institutions participate in and benefit 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 strength

2. Carefully planning major equipment purchases that significantly increase state 
capabilities.

3. Facilitating the hire of new faculty and research personnel in targeted areas.

4. Broadening participation of students in research cluster-related science and engi-
neering fields.

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

5
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ALEPSCoR OVERVIEW
The ALEPSCoR program is dedicated to the 

advancement of economic development via scien-
tific and engineering research through a collabora-
tive 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 technolo-
gies, companies and opportunities; and to stimu-
late state competitiveness in medicine, biotechnol-
ogy, engineering, mathematics and other applied 
sciences.

ALEPSCoR seeks to increase Research and 
Development (R&D) competitiveness through the 
development and utilization of science and tech-
nology resources residing in Alabama’s major 
research universities. It strives to achieve its objec-
tives by stimulating sustainable infrastructure 
improvements at the state and institutional levels 
that significantly increase the ability of ALEPSCoR 
researchers to compete for federal and private 

sector R&D funding, and accelerate the move-
ment of ALEPSCoR researchers and institutions 
into the mainstream of federal and private sector 
R&D support

As a member of the EPSCoR program, Alabama 
receives federal funds to stimulate nationally com-
petitive research and to increase the ability of its 
scientists to compete successfully for research 
funds from NSF and other federal agencies.  The 
ALEPSCoR consortium of academic, government, 
and industrial organizations supports projects that 
establish an infrastructure within the state capable 
of developing and sustaining high-quality science 
and engineering research and education that 
can potentially contribute to statewide national 
competitiveness. 

Over the long term, ALEPSCoR is enhancing 
valuable resources that can influence Alabama’s 
research capacity in the 21st Century.  Alabama 
depends on its colleges and universities to provide 
the well educated workers that leading compa-
nies require if they are to compete in a knowl-

2012 New Awards

Agency
Award 

Amount 
NSF -

NSF Co-Funding
    EPSCoR Institutions 4,393,763

    Other Recipients 1,239,806

DOE -

NASA 250,000

USDA 1,241,274

      Total 7,124,843

2012 Research Expenditures

Agency
Expenditure 

Amount
NSF 4,167,530

NSF Co-Funding
    EPSCoR Institutions 8,495,161

    Other Recipients 1,530,879

DOE 565,979

NASA 975,000

USDA 2,223,038

      Total 17,957,587
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edge-based global economy.  A highly educated 
work force is the most critical factor in attracting 
and retaining the kind of leading companies that 
bring 21st century jobs to the state.  Increasing 
Alabama’s scientific and technology research com-
petitiveness is critical for the long term economic 
health of the state. Specifically, ALEPSCoR makes a 
difference to Alabama in the following ways: edu-
cation, outreach, increased diversity, partnerships. 
infrastructure building, economic benefit/jobs, 
business opportunities, a system that encourages 
graduation & self-sustainability 

ALEPSCoR Improves Education
ALEPSCoR makes a difference through the state’s 
colleges and universities, their science and engi-
neering faculty, and students.  A primary focus 
of  the team is preparing students for careers in 
fields such as: biotechnology, nanotechnology, 
biological sciences, engineering, optics and lasers, 
phase change energy, etc.  Through mandates by 
NSF and other EPSCoR agencies, a portion of the 
agency investment goes to promote programs for 
K-12.  Citizens of the state benefit by outreach 
efforts which includes basic community math pro-
grams, teacher education opportunities, and devel-
opment of new science-based curricula.  These 
efforts improve K-12 education without significant 
investments from the state. 

ALEPSCoR Encourages Partnerships 
ALEPSCoR cooperates with state leaders in govern-
ment, higher education, and business to estab-
lish productive, long-term partnerships between 
different universities and colleges,  K-12 edu-
cational institutions, Alabama businesses, and 
other government agencies.  These partnerships 
are designed to stimulate local action resulting 
in lasting improvements to the state’s academic 
research infrastructure and increased national 
research and development (R&D) competitiveness

ALEPSCoR Enhances Infrastructure
Human infrastructure is enriched by oppor-
tunities to establish relationships with national 
laboratories, to use equipment and collaborate 
with federal researchers, and hiring new faculty 
in targeted research “growth” areas which enables 
Alabama to achieve “critical mass” in these high 
growth research areas.  Equipment infrastructure 
is improved by targeted equipment purchases 
which enable Alabama researchers to perform 
research in new cutting- edge technologies.

ALEPSCoR Provides Economic Benefits &  
Jobs 
External EPSCoR funded grants support new faculty 
hires which provide salary for new research assis-
tant 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 stimulate the state’s economy. 
By establishing the research infrastructure in 
the state’s targeted areas, Alabama researchers 
become competitive in obtaining federal non-
EPSCoR grant funding.  New external grant funds 
provide an additional economic benefit to the 
state by providing support for faculty and gradu-
ate students.

ALEPSCoR Creates High Tech  Business 
Opportunities
ALEPSCoR funded research leads to intellectual 
property that can serve as a catalyst for the cre-
ation of high technology companies in the State.  
ALEPSCoR funded research has led to numerous 
patents, licencing agreements, and small business 
start-ups.  These new companies will provide addi-
tional long-term jobs for Alabama residents. 
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University, Auburn University, Birmingham South-
ern University, J.F. Drake State Technical College, 
Samford University, University of Alabama, Univer-
sity of Alabama in Huntsville and four individual 
awards to graduate students.

RII Track 1 Proposal Submission
In 2013 ALEPSCoR was eligible to submit a 

new $20M RII Track 1 proposal to NSF EPSCoR 
in response to the NSF RII Track 1 Request for 
Proposals (RFP)published in May of 2013.  In 
anticipation of this RFP, ALEPSCoR performed a 
state-wide selection process to determine the topic 

NSF EPSCOR

NSF Co-Funding
NSF	EPSCoR	Co-funding	awards	provide	Alabama	

researchers	 and	 institutions	 another	 opportunity	 to	
obtain	 federal	 NSF	 EPSCoR	 funds.	When	 a	 proposal	
is	 sent	 to	 a	 NSF	 directorate	 and	 found	meritorious,	
opportunities	 within	 NSF	 exist	 for	 support	 of	 the	
project	 to	 be	 jointly	 funded	 by	 the	 specific	 NSF	
Directorate	and	the	NSF	EPSCoR	office.	

In 2012, 19 new Co-Funding awards in 
excess of $5.6M were received by Alabama State 

2007 2008 2009 2010 2011 2012

No. of Proposals 44,104        43,907        45,215        55,558        51,551        48,622        

All NSF No. of Awards 11,352        11,024        14,642        13,014        11,185        11,533        

Funding rate 26% 25% 32% 23% 22% 24%

No. of Proposals 498 479 605 708 614 699             

Alabama (All NSF) No. of Awards 82               82               147             119             98               110             

Funding rate 16% 17% 24% 17% 16% 24%

No. of Proposals 20               16               37               54               23               10               

NSF EPSCoR No. of Awards 20               12               27               35               14               9                 

Funding rate 100% 75% 73% 65% 61% 90%

No. of Proposals -             1                 2                 2                 -             -             

Alabama NSF EPSCoR No. of Awards -             1                 -             2                 -             -             

Funding rate -             100% -             100% -             -             

All NSF Total * 5,704,466   5,839,625   8,540,101   7,226,333   6,554,039 6,730,420

Alabama (All NSF) Total * 36,570        37,056        64,078        42,961        47,144        47,367        

Alabama EPSCoR Total   2,000,000   3,585,592   3,005,000   2,925,470   1,052,072 4,862,927

* Amount shown in thousands

National Science Foundation Funding Rates
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and research team for ALEPSCoR’s response to this 
RFP.  The proposal and proposal team selected by 
ALEPSCoR was:   “Expanding Alabama’s Research 
Capacity in Cyber Security and Cyber Incident 
Response”, headed up by Dr. Alec Yasinsac, Dean, 
USA School of Computing.  This proposal forms a 
statewide team that will focus on the high priority 
research area of Cyber Security and Response. This 
proposed Alabama Cyber Security and Response 
Research Team (ACSRRT) leverages both Ala-
bama’s nationally recognized statewide strengths 
in cyber security education, and its commitment 
to cyber research, to establish infrastructure with 
great promise for competitive federal funding 
success and educational pipelining from kinder-
garten through postgraduate and into the cyber 
workforce. The program’s three main goals are to:
•	 Expand Alabama’s academic excellence in 

information assurance into a cyber research 
infrastructure that will routinely achieve success 
in attaining competitive research funding

•	 Create a kindergarten to workforce pipeline for 
Alabama students

•	 Increase participation of underrepresented 
groups in all aspects of ACSRRT, from kinder-
garten to research laboratories, and into the 
cyber workforce.
In order to achieve these goals, the ACSRRT 

team will expand Alabama’s existing academic 
excellence in cyber security into a nationally rec-
ognized, integrated, statewide cyber research 
infrastructure.  The crosscutting research objec-
tives include transitioning usable security concepts 
to practice so that security tools and procedures 
are not circumvented. We will undertake trans-
formative research in malware analysis, secure 
software engineering, and innovative testing that 
will mitigate large classes of threats to computer 
applications. 

RII Track 2 Proposal Submission
On July 16, 2013, it was determined by NSF 
EPSCoR that Alabama would be eligible to submit 
a Research Improvement (RII) Track 2 proposal, 

for up to $2M per year for 3 years.  Each Track 
2 proposal requires a team of at least two eligi-
ble EPSCoR states and each teaming state has to 
commit to this one Track 2 proposal and no other.  
ALEPSCoR sent out a Request for Letters of Intent 
for Track 2 proposals and the ALEPSCoR Steering 
Committee ranked each submitted proposal.  For 
the proposal to be viable it was necessary to con-
vince the teaming state to sign on to Alabama’s 
proposal exclusively.  After extended negotiations 
with other State EPSCoR programs, both Alabama 
and Kentucky committed to a joint Track 2 pro-
posal entitled:  “Cybercollaboratory to Reduce 
Water Resource Vulnerability to Extreme Climate 
Events in the Southeast.”  The Co-Principal Investi-
gators of each state are Dr. Andrew Earnest of the 
University of Alabama and Dr. Lindell Ormsbee of 
the University of Kentucky.  Work is ongoing on 
this Track 2 proposal.

DOE EPSCoR
In August  2009, Alabama DOE EPSCoR was 
awarded a DOE EPSCoR Implementation Award 
entitled, for an initial three years for $1.9M with 
a matching commitment of $1,1M.  The award is 
located at The University of Alabama and has been 
extended until August 2013. 

USDA EPSCoR
The Food and Agricultural Enhancement and 
EPSCoR Program funded one new research project 
in Alabama in 2012 for $250K.

NASA EPSCoR
Alabama EPSCoR received over $975K of research 
expenditures while $250K in new grants were 
funded.

NIH/IDEA (EPSCoR)
Alabama is not currently eligible for Institutional 
Development Award (IDeA) the NIH version of 
EPSCoR.

Federal Program 
Review



Management

10

Steering Committee

The Alabama EPSCoR Steering Committee 
(AESC) is responsible for fiscal and programmatic 
aspects of the operations.  Members include 
representatives from the seven research institu-
tions, Alabama A&M, Auburn University, Tuske-
gee University, University of Alabama, University 
of Alabama at Birmingham, University of Alabama 
in Huntsville and University of South Alabama. 
and the Alabama Commission on Higher Educa-
tion (ACHE).

Dr. Shaik Jeelani became Chair of the Alabama 
EPSCoR Steering Commitee in May 2013.  Dr. 
Jeelani serves as the Vice President for Research 
and Sponsored Programs at Tuskegee University.  
Also in 2013, Ms. Lynne Chronister became  the 
Vice-Chair of the AESC.  Ms. Chronister is Vice 
President for Research at the University of South 
Alabama.

ALABAMA EPSCoR 
STEERING COMMITTEE

Dr. Shaik Jeelani
Chair, ALEPSCoR Steering Committee
Vice President for Research and Sponsored 
Programs
Tuskegee University

Dr. Lynne U. Chronister
Vice-Chair ALEPSCoR Steering Committee
Vice President for Research
University of South Alabama

Dr. Elizabeth French
Proxy for Dr. Gregory Fitch
Director
Office of Institutional Effectiveness and 
Planning, Alabama Commission on Higher 
Education

Dr. John Mason
Associate Provost and Vice President for 
Research
Auburn University

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

Dr. Carl Pinkert
Vice President for Research
The University of Alabama

Dr. Ray Vaughn
Interim Vice President of Research
University of Alabama in Huntsville

Dr. Daniel Wims
Provost, Vice President of Academic Affairs
Alabama A&M University
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Agency Directors
The ALEPSCoR Agency Directors provide over-

sight responsibility for the day-to-day operations 
of federal EPSCoR research programs in Alabama, 
including responsibility for coordination, notifica-
tion and supervision of all EPSCoR announcements 
and awards issued by the federal government. 
An ALEPSCoR Agency Director is the administra-
tive officer for a designated EPSCoR program in 
Alabama.  He or she is appointed by the  ALEP-
SCoR Steering Committee and is responsible for 
carrying out the administrative functions of the 
AESC, providing management, coordination and 
direction of the EPSCoR program in Alabama and 
for such other duties as assigned by the Executive 
Director and AESC.  ALEPSCoR currently has an 
EPSCoR Agency Director for NSF, DOE, NASA, and 
USDA.  The Agency Directors are accountable to 
the Executive Director of the ALEPSCoR Program  
and to the AESC for providing direction of the 
ALEPSCoR Program.

11

Executive Director 
Dr. Christopher Lawson has 
served as ALEPSCoR Execu-
tive Director since 2010.  
He previously served as 
ALEPSCoR Associate Execu-
tive Director from 2007- 
2010 and ALEPSCoR Co-
Director from 1999-2005.  
Dr.  Lawson is a Professor 
of Physics at the University 
of Alabama at Birmingham, 
with a research specialty of 

optical sensing and nonlinear optics, and has pub-
lished over 70 journal articles and 10 books or 
book chapters in these areas.  

The Executive Director is the chief administra-
tive officer of ALEPSCoR, and is appointed by the 
ALEPSCoR AESC.  The ALEPSCoR Executive Director 
has overall responsibility and authority for the day-
to-day operation, management and coordination 
of the ALEPSCoR program.  The Executive Direc-
tor is responsible for constructing and adminis-
tering a budget that best serves the needs of all 
federally funded EPSCoR programs and providing 
reports to the Alabama Commission for Higher 
Education (ACHE), fiscal agent for state funds in 
support of EPSCoR, on the expenditure of state 
funds.  He also supervises and administers the 
state funded Graduate Research Scholars Program 
(GRSP).  The ALEPSCoR State Agency Directors and 
GRSP Campus Coordinators report to the Executive 
Director

Dr. Lawson also serves on the Board of Direc-
tors of the EPSCoR/IDEA Foundation/Coalition, 
which assumes a leadership role in coordinating 
national EPSCoR activities.   In addition, in 2013 Dr. 
Lawson was elected by the EPSCoR Coalition Board 
of Directors to serve as Vice Chair of the Coalition.  
As part of those duties, in March of 2013 (as well 
as previously in March of 2012) at the request of 
the EPSCoR/IDeA Foundation, Dr. Lawson testified 
in front of Congress in support of the NSF EPSCoR 
and NASA EPSCoR budgets requests.  
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John W. Steadman, P.E, serves 
as the Alabama Department 
of Energy (DOE) EPSCoR State 
Agency Director, the Dean 
of Engineering at the Univer-
sity of South Alabama, and is 
a licensed professional engi-
neer.  Dr. Steadman previ-

ously served as Associate Dean and Head of 
the Department of Electrical Engineering at the 
University of Wyoming.  He earned his B.S. and 
M.S.degrees in electrical engineering from the 
University of Wyoming and the Ph.D. degree from 
Colorado State University.  Dr. Steadman was a 
research engineer for General Dynamics, Convair 
Division in San Diego, California before joining 

Dr. Mahesh Hosur is the Alabama 
NSF EPSCoR Agency Director and 
Director of the NSF-EPSCoR RII 
grant headquartered at Tuske-
gee University.  He also leads 
the effort on the Nano and Bio-
materials thrust which consists 
of researchers at Auburn Uni-

versity, University of Alabama at Birmingham, the 
University of Alabama, and the University of South 
Alabama.  They study a broad spectrum of areas 
connected to materials research and engineering 
including nanotechnology, advanced biomaterials, 
carbon/epoxy composites, epoxy syntactc foams, 
and nanomaterials for drug delivery applications.

The research has the potential to create a new 
generation of automobile, aircraft, spacecraft, 
locomotives and sporting goods materials. Further, 
the nanotechnology work could lead to new types 
of biosensors, drug delivery systems, and heat 
exchangers. Dr. Hosur earned his B.E. in Civil Engi-
neering, M. Tech in Aeronautical Engineering and 
Ph.D. in Aerospace Engineering from India.  His is 
currently a Professor in Materials Science Engineer-
ing at Tuskegee University.  For more information, 
contact Dr. Hosur at 334.724.4220 or hosur@myu.
tuskegee.edu. 

the faculty at the University of Wyoming and  
served as a Distinguished Visiting Professor at the 
United States Air Force Academy.  Dr. Steadman 
has received several awards, including the IEEE 
United States Actives Board Citation of Honor, the 
NCEES Distinguished Service Award with Special 
Commination, the Wyoming Engineering Society 
Outstanding Engineer Award, and the AT&T Foun-
dation Award for Excellence in Teaching.  Pro-
fessor Steadman was appointed to the Board of 
Registration for Professional Engineers and Pro-
fessional Land Surveyors in Wyoming by three dif-
ferent governors serving on that board for more 
than sixteen years.  He has also been active in 
the National Council of Examiners for Engineer-
ing and Surveying (NCEES), serving on several of 
the national committees, as treasurer, and as the 
national president in 1993-94. 

In addition to his engineering education 
responsibilities, Dr. Steadman was 2004 President 
of IEEE-USA, Past Chair of the Board of Governors 
of the Order of the Engineer, and participates in 
accreditation of engineering programs for ABET. 
Dr. Steadman is the author of more than 60 journal 
publications, book chapters and patents.  He has 
been honored with election to Fellow grade in the 
National Society of Professional Engineers and 
the American Society for Engineering Education.  
For more information, contact Dr. Steadman at 
251.460.6140 or jsteadman@southalabama.edu. 
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Dr. Frank F. (Skip) Bartol is the 
Alabama USDA EPSCoR State 
Agency Director, Alumni Pro-
fessor of Reproductive Biology 
in the Department of Anatomy, 
Physiology and Pharmacol-
ogy, and Associate Dean for 
Research and Graduate Studies 
in the College of Veterinary 

Medicine at Auburn University (AU).  Dr. Bartol 
obtained the B.S. degree from Virginia Polytechnic 
Institute and State University (Virginia Tech) and 
both M.S. and Ph.D. degrees through the Interdis-
ciplinary Reproductive Biology Program from the 
University of Florida. Additionally, he obtained 
advanced training in molecular biology as a Visit-
ing Scientist and  Scholar in the Center for Animal 
Biotechnology at Texas A&M University.  In 2005, 
Dr. Bartol was honored by his doctoral alma mater 
when he was named a Donald Henry Barron Lec-
turer at the University of Florida in recognition of 
“outstanding research and scholarly activates in the 
field of reproductive biology.”  His research, which 
focuses on identification of mechanisms regulating 
development and function of female reproductive 
tract tissues in domestic ungulates, has been sup-
ported by the USDA National Research Initiative 
Competitive Grants Program (USDA-NRICGP), the 
National Science Foundation, and private organi-
zations in the U.S. and abroad, as well as by the 
Alabama Agricultural Experiment Staton. He is 
an active member of the Society for the Study of 
Reproduction (SSR), the American Society of Repro-
ductive Immunology (ASRI) and the Society for The-
riogenology (SFT), and was elected as an Honor-
ary Member of the Society of Phi Zeta, the honor 
society of veterinary medicine, for “distinguished 
service in the advancement of science relating to 
the animal industry”.  An advocate of the respon-
sible use of animals in research and education, Dr. 
Bartol has served as chair of the Auburn University 
Institutional Animal Care and Use Committee, and 
both Animal Care and Experimentation and Animal 
Ethics sub-committees for the SSR.  In addition 

to teaching the graduate course in reproductive 
biology at AU, Dr. Bartol lectures in animal use 
and bioethics in the AU veterinary curriculum and 
has spoken nationally and internationally on these 
topics. For more information, contact Dr. Bartol at 
334.844.3700 or bartoff@auburn.edu. 

Dr John Gregory has served 
as the Alabama Space Grant 
Director since 1991 and the 
NASA EPSCoR director since 
the program was first funded 
in 1994. NASA links Space 
Grant and EPSCoR closely in all 
states. Under his management, 
Alabama has held its own in 

awards, staying in the top third of all states in 
value of NASA EPSCOR awards. In his own research 
he has had programs funded by NASA and the 
NSF in high energy astrophysics and in materials 
science in Space for 40 years, flying many instru-
ments and experiments in Space on various plat-
forms. He was one of Alabama’s first NSF EPSCoR 
PI’s in the 1980’s. He is Professor of Chemistry 
and Materials Science at the University of Alabama 
in Huntsville. For more information contact Dr. 
Gregory at 256-824-6028 or jcgregory@matschi.
uah.edu.



Graduate Research 
Scholars Program

ALEPSCoR GRSP
Graduate students who represent the next gen-

eration of researchers and innovators are critical 
to the advancement of Alabama’s high-tech human 
resource capacity.  To assist our institutions of 
higher education in training this next generation of 
scientists and engineers  investments are required 
to attract the brightest and best scholars who will 
contribute to the state’s vision of economic growth 
and prosperity.

In 2012, the Alabama Legislature continued the 
appropriation to ALEPSCoR through the Alabama 
Commission on Higher Education for the purpose 
of funding the GRSP.  Since its inception in 2006, 
the program has funded more than 187 excep-
tional  graduate students.    Round Eight began in 
the Fall of 2013 funding 43 students with 21 new 
recipients.  Students are selected competitively by 
a team consisting of one campus coordinator from 
each of the Ph.D. granting institutions in the ALEP-
SCoR Program.

Renewals are granted each year subject to sat-
isfactory progress in a given year and available 
funding.  The goal of the ALEPSCoR GRSP is to 
invest in Alabama universities to expand research 
output and attract eminent senior faculty and 
quality graduate students. The program’s objective 
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 first 
seven funding rounds was both cutting-edge and 
novel.  Encouraged by the success of the program, 
researchers have leveraged state funds with other 
research based resources to supplement the GRSP 
and increase participation in the program.  Stu-
dents whose proposed research or field of study 
and career interests were congruent with the 
funded science and technology programs of the 
NSF, DOE, NASA, USDA at Alabama EPSCoR univer-
sities are eligible to apply.  The ALEPSCoR Steering 
Committee has a GRSP Subcommittee to monitor 
and continually make revisions to improve the 
program.  
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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

University of Alabama
Dr.	John	Wiest

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

University of Alabama at Birmingham
Dr.	Chris	Lawson
lawson@uab.edu
(205)	975-5059

University of Alabama in Huntsville
Dr.	David	Berkowitz
berkowd@uah.edu
(256)	824-6533

University of South Alabama
Dr.	John	Steadman

jsteadman@southalabma.edu
(251)	460-6140

GRSP Campus Coordinators 
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GRSP Round 8 Awardees 

Recipient Institution Recipient Name
Degree
Seeking Research Field

Alabama A&M Carlton W. Farley III Ph.D. Physics

Alabama A&M Brandie K. Stringer MS Plant and Soil Science

Alabama A&M Santosh K. Ojha Ph.D. Forestry

Alabama A&M Padriac T. Conner MS Plant and Soil Science

Alabama A&M Raja Surabhi Ph.D. Materials Science

Alabama A&M Kevin R. Messenger Ph.D. Biology and Environmental Science

Alabama A&M Ashwith Chilvery  Ph.D. Electronics/Communications Eng

Auburn University Hasan Babaei Ph.D. Mechanical Engineering

Auburn University Shikai Liu Ph.D. Molecular Genetics and Biotechnology

Auburn University Shantanu Pradhan Ph.D. Chemical Engineering

Auburn University Hunter Rogers MS Chemical Engineering

Auburn University Selcuk Poyraz Ph.D. Polymer and Fiber Engineering

Auburn University Narendra Sadhwani Ph.D. Chemical Engineering

Tuskegee University Kaushal Prayakarao Ph.D. Material Science and Engineering

Tuskegee University Boniface Tiimob MS/Ph.D. Material Science and Engineering

Tuskegee University Diane Render Ph.D. Material Science and Engineering

Tuskegee University Morgan Davis Ph.D. Material Science and Engineering

Tuskegee University Md. Ariful Ahsan MS Chemistry

Tuskegee University Delicia Peoples Ph.D. Material Science and Engineering

University of Alabama William Horne Ph.D. Chemical and Biological Engineering

University of Alabama Xibing Gong Ph.D. Mechanical Engineering

University of Alabama Kristine Marson Ph.D. Integrative Animal Behavior

University of Alabama Caleb Hill Ph.D. Chemistry

University of Alabama Anne Coppa Ph.D. Metallurgical Engineering

University of Alabama Nabil Dawahre Ph.D. Material Science 

University of Alabama Todd Butler Ph.D. Metallurgical Engineering

University of Alabama Amidi Sharooz Ph.D. Civil Engineering

University of Alabama at Birmingham Rongwen Lu Ph.D. Biomedical Engineering

University of Alabama at Birmingham Jeremy Peppers Ph.D. Physics

University of Alabama at Birmingham Peter Barfkecht Ph.D. Materials Science and Engineering

University of Alabama at Birmingham Justin Martin Ph.D. Inorganic Chemistry

University of Alabama at Birmingham Patrick Hwang Ph.D. Biomedical Engineering

University of Alabama at Birmingham Melike Dizbay-Onay Ph.D. Interdisciplinary Engineering/Materials

University of Alabama at Birmingham William Willouhby Ph.D. Physics

University of Alabama in Huntsville Tae K. Kim Ph.D. Physics

University of Alabama in Huntsville Dan Ke Ph.D. Electrical Engineering

University of Alabama in Huntsville Lin Yang Ph.D. Optical Science and Engineering

University of Alabama in Huntsville William Gaillard Ph.D. Electrical Engineering

University of Alabama in Huntsville Guo Hong Ph.D. Electrical Engineering

University of Alabama in Huntsville Wonkyu Kim Ph.D. Electrical Engineering

University of South Alabama Erin E.McDonald MS Mechanical Engineering

University of South Alabama Syed Misbahuddin MS Chemical Engineering

University of South Alabama Kenneth N. Ruckart MS Chemical Engineering

Graduate Research 
Scholars Program



Major Infrastructure 
Awards 

In 2012, Alabama EPSCoR received new awards 
totaling more than $7.1M from the National 
Science Foundation EPSCoR Office, the National 
Science Foundation Co-funding program, Depart-
ment of Energy, National Aeronautic and Space 
Administration, and the United States Depart-
ment of Agriculture’s National Institute of Food 
and Agriculture.

NSF EPSCoR
NSF EPSCoR provided federal funding for ALEPS-
CoR programs through Research Infrastructure 
Improvement (RII) grants and EPSCoR Co-Fund-
ing. Each of those is summarized below.Alabama 
EPSCoR continues to work on the was awarded a 
$15M Research Infrastructure Improvement (RII) 
awarded in 2008 and two other Cyberinfrastruc-
ture projects.

NSF Research Infrastructure Improvement 
Cooperative Agreement
Alabama EPSCoR was awarded a $9 M NSF Research 
Infrastructure Improvement Cooperative Agree-
ment from September 1, 2011 to August 31, 2014 
entitled, Enhancing Alabama’s Research Capacity 
in Nano/Bio Science and Sensors, which provides 
support for five Research Centers for Excellence in 
Alabama:
•	 The  Nano and Biomaterials Thrust  led by TU’s 

Dr. Mahesh Hosur  is developing new nano-
structured materials with enhanced thermal, 
physical, mechanical, and biodegradable prop-
erties.  Tasks are divided into three main areas:  
polymeric nanocomposites, advanced green 
composites, and synthesis of nanoparticles for 
drug delivery applications.

•	 The Biotechnology Thrust led by AU’s Dr. 
Frank (Skip) Bartol  is developing and using 
organismal models of adaptation to natural 
and manmade environmental  challenges that 
enable development and testing of  nanomate-
rials and nanoscale devices.  This thrust serves 

as the life sciences arm of the ALEPSCoR Bio-
Nano Program. 

•	 The Optics and  Sensors Thrust, led by UAB’s 
Dr. Sergey Mirov in association with UA involves 
research into a wide range of spectroscopy 
based tools for analysis of organic and inor-
ganic materials.

•	 The Nanofabrication Thrust, led by AAMU’s Dr. 
Anup Sharma is applying cutting-edge nano-
engineering to develop molecular sensors, 
regimented nanomaterials and nanostructures 
with applications in chemical, biological, and 
thermo-electric devices. 

All four research thrusts incorporate education out-
reach activities which focus on coordinating and 
collecting data on education, diversity, outreach/
partnering, and workforce development efforts in 
Alabama relevant to the science and technology foci 
of the grant.

NSF Co-Funding Awards
 NSF EPSCoR Co-Funding awards provide 
Alabama researchers and institutions another 
opportunity to obtain federal NSF EPSCoR funds.  
When a proposal is sent to a NSF directorate and 
found meritorious, opportunities within NSF exist 
for support of the project to be jointly funded by 
the specific NSF Directorate and the NSF EPSCoR 
office. 
 In 2012, 19 new Co-Funded awards were 
received by Alabama State University, Auburn Uni-
versity, Birmingham Southern University, J.F. Drake 
Technical College, Samford University, University 
of Alabama, University of Alabama in Huntsville, 
and four individual awards to graduate students.  
These awards totaled more than $5.6M and will 
support research for twelve to sixty months. 

16



DOE EPSCoR Awards
DOE Implementation Award
During 2012-2013, the Alabama DOE Implementa-
tion Grant continued research and human resource 
development activities through a no-cost exten-
sion until mid-August 2013.  In February 2013, 
Alabama DOE EPSCoR submitted a proposal to 
continue research and human resource develop-
ment activities for an additional three years.  That 
proposal was not accepted.  It was requested that 
a revised proposal be submitted for an additional 
two years to fund completion of graduate stu-
dents’ project.  Two professors, Drs. Khodadadi 
and Mills at Auburn University and Dr. Hsaio at 
the University of South Alabama were awarded 
$294K to complete the Implementation Grant from 
August 15, 2013 to August 14, 2015. 

State Laboratory Partnership Program
DOE EPSCoR State Laboratory Partnership Awards 
encourage collaborations between research-
ers at any DOE federal laboratory and ALEPS-
CoR research institutions.  During 2012-2013, 
Alabama DOE EPSCoR had three ongoing awards, 
two State Laboratory Partnership awards and 
one National Laboratory Partnership Award.  
and beyond.  Additional information on the 
Alabama DOE EPSCoR Program can be found in  
Section 4.0.

NASA EPSCoR Awards
The goal of NASA EPSCoR is to develop academic 
research activities that are long-term, self-sus-
taining, and nationally competitive for non-
EPSCoR funding.  The Alabama NASA EPSCoR 
program is a full research initiative, competi-
tively selected in a field of interest to both NASA 
and the State of Alabama.  In 2012, Alabama 
NASA EPSCoR was awarded one new Cooperative 
Agreement Notice for $250K.  Research expen-
ditures for NASA EPSCoR was $975K.

USDA EPSCoR Awards
Under the USDA-NIFA format, the USDA EPSCoR 
program is designed to help institutions develop 
competitive research, education and extension/
outreach programs in high-priority areas of 
national need in agriculture, food, and environ-
mental sciences.  Strengthening Awards consist 
of Sabbatical Grants, Equipment Grants, Seed 
Grants, and Strengthening Standard Project 
Awards.  In 2012, five  new research projects 
were awarded totaling over $1.2M to Alabama 
A&M, Auburn University and Tuskegee Univer-
sity.  Total federally funded research expendi-
tures exceeded $2.2M.  
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EPSCoR/IDEA Federal Funding

2009
Enacted

2010
Enacted

2011
Enacted

2012
Enacted

2013
Enacted

2014 EPSCoR 
Coalition Goal

NSF 133.0            147.8            146.9            150.9            158.2            163.6                
DOE 17.0              22.0              8.6                8.5                8.5                20.0                  
NASA 20.0              25.0              25.0              18.4              18.4              25.0                  
USDA 29.0              37.6              24.4              26.4              26.4              30.4                  
DOD 14.8              -               -               -               -               10.0                  
NIH 224.0            228.9            226.6            276.5            277.6            310.0                

Major Infrastructure 
Awards 



Alabama 
Innovation Fund

As part of the implementation of Alabama Gov-
ernor Bentley’s “Accelerate Alabama” Program, 
the State of Alabama has created the Alabama 
Innovation Fund (AIF) with a 2012 appropriation 
of $4.0M.   The purpose of this fund is to max-
imize the use of the State’s economic develop-
ment resources by leveraging annual research and 
development expenditures by public institutions 
of higher education to generate high technology 
resources which can be used to support economic 
development activities.  The AIF supports and 
operates two distinct programs which is adminis-
tered by the Alabama Department of Commerce.

The “Renewal Program” receives 60% ($2.4M) 
of the total AIF allocation for the purpose of 
renewing the high technology infrastructure of the 
most successful research universities in the State 
in order to enhance the ability of these research 
universities to further develop Alabama high tech-
nology economic resources.  These funds are dis-
tributed through grants to each public university 
which submitted an application with the alloca-
tion based on the level of each public university’s 
total federally financed research and development 
expenditures for the last three years, with the goal 
being to provide additional support and economic 
growth opportunities to those institutions that 
demonstrated the greatest research success.

The “Research Program” receives 40% ($1.6M) 
of the total AIF allocation and the funds are dis-
tributed to universities and colleges according to 
a competitive review process that determines the 
most meritorious proposals.  Each project was 
reviewed using the following criteria: 
•	 Strength of the partnership between university 

and private business
•	 Potential creation of patentable or other 

intellectual property capable of successful 
commercialization

•	 Probability to stimulate further research and 
development within the state

•	 Possibility of future job creation
•	 Expertise of the research team in fields

•	 Research team experience with similar projects 
that led to successful commercialization and 
job creation

•	 Technological, economic, human and intellec-
tual property resources available to research 
team

•	 Positive contribution to State’s economy
ALEPSCoR’s Executive Director Chris Lawson,   

working under the leadership of Alabama Assistant 
Secretary of Commerce Linda Swann, was instru-
mental in developing the AIF proposal review and 
award process for the  Department of Commerce, 
and 95% ($3.7M) of the total AIF funding  went to 
ALEPSCoR research institutions.  ALEPSCoR Steer-
ing Committee members (AESC) and staff served 
on the AIF Proposal Review and Award Team:  
Christopher Lawson (Executive Director, ALEPSCoR-
organized team, award process and review), Dr. 
Joseph Benson (UA), Ms. Lynn Chronister (USA), Dr. 
Charles Prince (UAB), Dr. Carl Pinkert (UA), Char-
lotte Nix (Program Administrator, ALEPSCoR).  The 
2012 awards were announced by Governor Bentley 
on October 3, 2012 at the Alabama Launchpad 
Innovation and Entrepreneurship Conference in 
Birmingham, Alabama.  Governor Bentley stated 
that “These grants will lead to new innovations for 
our communities and more jobs for Alabamians.
By awarding these grants, we are investing in new 
opportunities that will benefit our communities for 
years to come.” 
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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	Executive	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

Alabama 
Innovation Fund
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The following Oral Testimony was given by Dr. 
Christopher Lawson Executive Director, Alabama 
EPSCoR, Director of the Graduate Research Scholars 
Program Professor, Department of Physics, Univer-
sity of Alabama in support of the NSF EPSCoR and 
NASA EPSCoR federal budgets to the U.S. House 
Committee on Appropriations Subcommittee on 
Commerce, Justice, Science and Related Agencies 
March 21, 2013 

Mr. Chairman and Members of the Subcommitee, 
my name is Christopher Lawson and I am the 
Executive Director of the Alabama Experimen-
tal Program to Stimulate Competitive Research 
(Alabama EPSCoR).  I am also a professor of physics 
at the University of Alabama at Birmingham (UAB). 
Thank you for this opportunity to testify today 
regarding the National Science Foundation’s (NSF)  
and the National  Aeronautics and  Space Admin-
istration’s (NASA) EPSCoR programs.  For Fiscal 
Year 2014, we respectfully request that you fund 
the NSF EPSCoR program at last year’s funding 
level of approximately $160 million, and fund the 
NASA EPSCoR program at last year’s request level 
of $25 million. 

Congress established the EPSCoR program to  
ensure that research universities in all states par-
ticipate in and benefit from Federal science and  
technology activities.  Although EPSCoR states have 
20% of the nation’s population, and close to 25% 
of its doctoral research universities, 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, attracted students 
into STEM fields, and created a broader base of 
research expertise available to the agencies to 
meet their missions. 

Ensuring that we have a national research com-
munity and strengthening the EPSCoR program is, 
in my opinion, more important than ever.  In an 
increasingly competitive world, we need the talents 
and expertise of all our states and people.  The 

EPSCoR states have provided a sizeable number 
of our nation's scientists and engineers and sup-
ported our nation's industries and government 
activities from the Corps of Engineers projects to 
space launches.  We need to continue this work

When our nation seeks a broader geographic dis-
tribution of research funding through a program 
like EPSCoR, our states are more economically 
viable locally and regionally.  Several  states have  
noted that the development of research concentra-
tions and business clusters has led to increased 
economic activity and new jobs.  In a knowledge-
based society, where technology changes rapidly, 
it is essential that faculty in all parts of the nation 
are engaged in research that keeps them current 
in their field and provides students with the latest 
scientific advances.  Today, the opportunities for 
our citizens to benefit from scientific and techno-
logical developments are perhaps greater than 
ever before.  At the same time, investments in 
equipment, computing, networking, expertise and 
other resources requires far more resources than 
it has in the past.  Limiting these resources to a 
few institutions is self-defeating for our nation -- 
and 27 states -- in the long run.

NSF EPSCoR is a proven program that Con-
gress created with the stated goals  of “pro-
viding strategic programs and opportunities  
for EPSCoR participants that stimulate sus-
tainable improvements in their R&D capacity  
and competitiveness, and advance science and 
engineering capabilities in EPSCoR jurisdictions 
for discovery, innovation, and overall knowledge-
based prosperity.  There are currently 27 states 
and 2 jurisdictions that participate in EPSCoR. 

NSF provides funding through the EPSCoR Research 
Infrastructure Improvement (RII) awards.  These 
awards are divided into two tracks— track-1 awards 
provide up to $4 million annually to support aca-
demic research infrastructure improvement in R&D 
areas critical to a state’s competitiveness and eco-
nomic development.  Track-2 awards provide up to  
$2 million annually to support enhancements in  

Executive Director’s 
Congressional 
Testimony
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the development of broadband connections and 
cyberinfrastructure components of EPSCoR states  
to promote cyberinfrastructure based research  
and education.  Importantly, NSF EPSCoR funding 
is matched by the states, and in this way the states 
are helping to leverage Federal investments to 
deliver results. 

A second NSF EPSCoR funding mechanism is “Co-
Funding”, where  a proposal submitted according 
to normal NSF procedures is eligible to be partially 
funded from NSF EPSCoR if the applicant is from 
an EPSCoR state. 

In my home state of Alabama, NSF EPSCoR funding  
has generated revolutionary advancements in 
science and engineering that have led to new busi-
ness growth and high-paying jobs.  For example, 
EPSCoR funded research at UAB has seeded the 
development of a new type of ultra-sensitive laser 
based sensor, an “optical nose”, that can be used 

to detect and characterize environmental toxins  
from spills caused by  natural disasters.  The same 
technology could ultimately be used for medical 
diagnosis of diseases such as lung cancer by the 
rapid analysis of the breath of patients during 
routine visits to the dentist.  Finally, it may enable 
remote “sniffing” of explosives for detection of 
improvised explosive devices (IUD’s).  This new 
technology led directly to the creation of a new 
multi-million dollar startup company in Alabama. 

As another example, current composite materi-
als are petroleum based with synthetic fibers that 
require large amounts of energy to produce.  NSF 
EPSCoR funded research at Tuskegee University 
has led to advanced green composites that use 
plant oil based polymers and fibers.  These materi-
als will lead to reduced dependency on fossil fuels, 
and because they are biodegradable, they will not 
have to end up in landfills like traditional compos-
ite materials. 

NSF EPSCoR dollars have also been central to the 
dissemination of STEM ideas to students, teach-
ers, and industry officials.  EPSCoR infrastructure 
programs  introduced  more  than  2,000  individu-
als  across  Alabama  to science and technology 
concepts in one year alone.  In a time when the 
President and Congress talk about the urgency 
of getting more of our students engaged in STEM 
fields, it only makes sense to build on this success 
and continue to fund the NSF EPSCoR program.

Continuing to fund NSF EPSCoR at last year’s 
funding level of $160 million will ensure that 
states such as Alabama continue to develop a 
robust research infrastructure so that they can 
compete for Federal research grants and continue 
to prepare a skilled, “high tech” workforce capable 
of delivering innovation in the future.

For NASA EPSCoR in FY 2014, we respectfully ask 
for funding at last year’s request level of $25 
million.  Like its NSF companion, Congress designed 
NASA EPSCoR to increase the research capacity 
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of states that traditionally have had limited NASA 
R&D funding.  The program helps states compete 
for funding in areas that are directly relevant to 
NASA’s mission in earth and space science, human 
spaceflight, and aerospace technology.

NASA EPSCoR uses two funding mechanisms to 
carry out the program.  The first, the Research 
Infrastructure Development Cooperative Agree-
ment Awards (RID), provide up to $125K to par-
ticipating states to improve research capacity.  The 
second, the Cooperative Agreement Notice (CAN) 
Awards, allocate up to $750K over a 3-year period 
for research projects.  Together, they attract stu-
dents into STEM fields, allow more states to par-
ticipate in NASA’s research enterprise, and provide 
opportunities for high tech economic growth 
in local communities nationwide.  Like the NSF 
EPSCoR program, states help increase the Federal 
benefit by matching funds.  It is truly a “win-win” 
program for states and our nation.

In Alabama, NASA EPSCoR funding has allowed 
researchers in the state to team up with officials at 
the Marshall Space Flight Center to work on solu-
tions  for  our  nation’s  space  program.  EPSCoR  
researchers  are developing shape alloys, a unique 
and revolutionary class of materials that can 
recover from structural loads.  These materials 
have the potential for future applications in higher 
temperature applications, such as those used in 
aerospace.  The research that the program funds 
enhances Alabama’s capabilities and also contrib-
utes to NASA’s mission. 

As another example, NASA EPSCoR research at 
the University of Alabama on fluid dynamics has 
the potential to reduce airflow drag by 30%. A 1% 
reduction in drag can save an airline company 
$100,000 to $200,000 in fuel per year per air-
craft. Thus, this research could ultimately  reduce 
the nation’s dependency on fossil fuels, CO2 emis-
sions into the atmosphere, and costs. 

Funding the NASA EPSCoR program last year’s 
request level of $25 million would allow NASA to 
maintain the RID awards at $125,000 per year 
for participating states and provide additional 

Implementation grants to seed important national 
research.  With this program, the funding level 
directly impacts the number of research grants 
that can be awarded in a single year.  Since the 
purpose of the program is to broaden the research 
base, the more research grants that can be funded, 
the better. 

At a time of economic challenges and light 
budgets, programs like EPSCoR that seek a 
broader distribution of research funding make 
solid fiscal sense.  Limiting these resources to a 
few states and institutions is self-defeating for our 
nation in the long run.  NSF and NASA EPSCoR 
help all states to benefit from taxpayer invest-
ments 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 benefit from 
increased research capacity and growth, but our 
nation benefits from the rich and diverse pool 
of talent that our entire country can provide. In 
a time that 33 percent of all bachelors degrees 
in China are in Engineering, compared to 412  
percent of bachelor degrees in the U.S., if we are to 
remain globally competitive,instead of restricting 
ourselves to a few states and institutions, we need 
to e training and harnessing all of our nation’s 
brainpower, and EPSCoR is working to achieve this 
goal. 

Thank you for inviting me to testify before the sub-
committee today. 

Executive Director’s 
Congressional 
Testimony
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In summary, the Alabama Experimental Program to Stimulate Competitive Research is dedicated 
to the development of scientific and engineering capabilities through state research university 

collaboration.  Research performed by our universities represents a substantial industry in Alabama.   
Activities are designed to attract distinguished scientists, young investigators, and researchers from 
various fields, fostering economic development through investments that result in cutting-edge 
technologies and stimulate competitiveness in medicine, biotechnology, engineering, mathematics, 
and other applied sciences.   

Alabama EPSCoR was very successful in securing new funding from the NSF, DOE, NASA, and the 
USDA during 2012.  New awards totaled more than $7.1M while research expenditures totaled more 
than $17.9M

Significant state commitment is necessary to sustain the ALEPSCoR activities and to provide concrete 
evidence to th NSF and other agencies that the State is willing to partially match the large federal 
research investment in these activities.  Continued state support ensures EPSCoR federal funding will 
continue to be available for our scientists and demonstrates a willingness on the part of the State 
of Alabama to make a full commitment to building research capabilities 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 Education to continue support for Alabama EPSCoR.  Funding 
received will allow the program to implement its expanded core program to continue building our 
infrastructure and expertise in areas of scientific importance to the state and the nation.  A strong 
commitment for EPSCoR is a sound investment for our State’s future.

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

State’s future.

Summary
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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 supporting basic 
research activities which span a broad range of science, 
engineering and technology and by supporting training 
of future scientists and engineers. NSF EPSCoR program 
manages a research portfolio  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 Office 
is currently located in the Office of the NSF Director.
 Alabama first became eligible for EPSCor funding in 
1985.  In 2012, a total of twenty-seven states and two 
territories were eligible for NSF EPSCoR funding.  
 EPSCoR’s mission is to help moderate the unequal 
allocation of NSF and other federal R&D funding. The 
colleges and universities in all the 28 EPSCoR states 
plus Guam, 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 non-
EPSCoR jurisditions.  At a time when the NSF budget 
is expanding (projected to double by 2017), special 
attention should be given to improving the research 
capacity and competitiveness of states that still need 
to build and enhance research capacity.  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

RII Track 1-Alabama’s RII-3
 The ALEPSCoR Research Infrastructure Improvement 
(RII) award from the NSF (2008-2014 performance 
period) has created an integrated, statewide partnership 
among multiple academic institutions, including: 
Alabama A&M University, Auburn University, Tuskegee 
University, the University of Alabama, the University 
of Alabama at Birmingham, the University of Alabama 
in Huntsville, and University of South Alabama.  
ALEPSCoR-RII-3 aims to enhance research capacity and 
competitiveness in the emerging, interdisciplinary area 
of nano/bioscience and sensors.  To fulfill this mission, 
ALEPSCoR developed a strategic initiative to develop 
and strengthen Alabama’s knowledge-based economy in 
these areas.  Five junior faculty members have received 
funds to kick-start their research activities.  Activities 
related to research, education and outreach are carried 
out through four thrusts: 
•	 The Nano and Biomaterials Thrust, headquartered 

at Tuskegee University, is developing new 
nanostructured materials with enhanced thermal, 
physical, mechanical and biodegradable properties 
in three main areas of polymeric nanocomposites, 
advanced greem composites and synthesis of 
nanoparticles for drug delivery applications.

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

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

•	 The Nanofabrication Research Thrust, headquartered 
at Alabama A&M University is applying cutting-edge 
nanoengineering to develop molecular sensors, 
regimented nanomaterials and nanostructures with 
applications in chemical, biological, and thermo-
electric devices.

All four thrusts participate in educational and outreach 
activities which focus on coordinating and collecting 
data on education, diversity, outreach/partnering, and 
workforce development efforts in the state relevant 
to the science and technology foci of the grant.  The 
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broader impacts goal of the education, outreach 
and diversity program is to ensure that research and 
information generated by the grant is broadly and 
widely disseminated in a clear and accessible manner, 
and that  it functions to stimulate the student pipeline 
into Science, Technology, Engineering and  Mathematics 
(STEM) programs feeding into nano, bio science and 
sensors.  Expanded contact allows for increasing 
demographic, geographic, institutional, and curricular 
diversity.  The thrust leaders have organized and 
participated in outreach activities for teachers, high 
school students, and undergraduates. 
 

NSF RII-3 Cooperative Agreement #1158862
09-01-2011 to 08-31-2013

RESEARCHERS LISTING  

Nano and Biomaterials Thrust -TU
 TU Mahesh Hosur (Center Director), 
  Shaik Jeelani, Melissa Reeves,    
 Michael  Curry, Vijay Rangari, Shaik 
  Zainuddin,Mohammed Hossain
 USA Kuang-Ting Hsiao, Martin Parker
 AU Virginia Davis
 UAB Selcum (Brian) Pillay, Uday Vaidya
 UA Anwarul Haque,Robin Rogers, Nitin 
  Chopra

Biotechnology Thrust -AU
 AU Frank Bartol (Center Director) 
  Henry, Santos, Sang- Jin Suh,    
 Vodyanoy, Wower, Laura Silo-Suh, 
  Akingbemi, Fielman, Goertzen, 
  Halanych, Liles, Moss, Miller, Pinkert, 
  Rashotte, E. Lipke, Alan David
 UAB Hemanth Tiwari
 TU Olga Bolden-Tiller 
 
Nanofabrication Thrust-AAMU
 AAMU Anup Sharma (Center Director), 
  Budak, Guner, Xiao, 
  Kukhtarev,  
 UAB Lawson, Gray
 UA Thompson, Dawen Li
 UAH Coe, Guo, Lindquist, 

Optics and Sensors Thrust-UAB 
 UAB Sergey Mirov (Center Director) 
  Lawson, Gray, Camata, Fedorov,    
  David Hilton
 UA Robert Pitt
 UAH Lindquist, Martyshkin, Fork, Reardon 
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and nanofabricated niches for use with stem cells in 
the treatment of cardiovascular disease and injury, 
antimicrobial compounds, and landscape phage display-
based therapies for the treatment of disease.  

The Optics and Sensors Research Thrust
The Optics and Sensors Research Thrust, led by Dr. 
Sergey Mirov at the University of Alabama at Birmingham 
(UAB) in association with UA involves research into 
a wide range of new spectroscopy based tools for 
analysis of organic and inorganic materials. These 
activities include development of the necessary broadly 
tunable mid-infrared laser sources, development 
of the spectroscopy platforms that separates and 
analyzes the spectral signatures, and nonlinear optical 
methods for protection of the optical sensors.  The 
first mid-IR Cr:ZnSe planar waveguides lasing has been 
demonstrated. The lasing of the Cr:ZnSe waveguide was 
achieved at 2.6 µm under optical pulse excitation at 
1.907 µm. The laser threshold was equal to 0.5 mJ/cm2. 
Highly doped Cr:ZnSe/sapphire sample was used for 
passive Q-switching of the fiber pumped Er(0.5%):YAG 
laser operating at 1645 nm. It was a very important 
milestone to obtain level of optical quality of the pulsed 
laser deposited waveguides sufficient for lasing under 
optical excitation. The next step will be to achieve 
lasing under electrical excitation. Researchers at UA in 
this thrust are focusing on organic compounds in the 
environment, their sources, and control. 

The Nanofabrication Research Thrust 
The Nanofabrication Research Thrust, led by Dr. 
Anup Sharma at AAMU, is applying cutting-edge 
nanoengineering to develop molecular sensors, 
regimented nanomaterials and nanostructures with 
applications in chemical, biological, and thermo-
electric devices. Investigation of lithography of 
substrates of biological interest was continued, both 
using lithographic masks as well as by interferometric 
lithography. Thermoelectric cooling devices and 
thermoelectric generators are being fabricated and 
tested from the super-lattices nanolayered multilayer 
and single layer thin films. In another work, fabricating 
and testing of thermoelectric cooling devices and 
thermoelectric generators from the super-lattices 
nanolayered multilayer and single layer thin films 
making nano-clustering in the films and multi-layers 
to cause decrease in the thermal conductivity, increase 
in both the electrical conductivity and Seebeck 

The Nano and Biomaterials  Research 
Thrust
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 properties. 
The tasks being carried out are divided in three main 
areas: polymeric nanocomposites, advanced green 
composites, and synthesis of nanoparticles for drug 
delivery applications. In polymeric nanocomposites area 
research is being carried out to include nanoparticles 
like nanoclay, single and multiwalled carbon nanotubes, 
metal and metal oxide nanoparticles to improve the 
performance of polymers which are then used for 
fabrication of fiber reinforced composites for different 
high technology applications. Advanced green 
composites research is looking at the use of plant 
based polymers and natural fibers as viable alternates 
to synthetic polymers and fibers which are petroleum 
based and non-biodegradable. In the studies on 
synthesis of nanoparticles for drug delivery applications 
different types of nanoparticles are being synthesized 
using microwave and sonochemical methods. Based 
on these studies, researchers have been able to obtain 
additional funds to establish RISE and CREST centers. 

The Biotechnology Research Thrust
The Biotechnology Research Thrust, led by Dr. Skip 
Bartol at Auburn University (AU), is developing and 
using organismal models to identify mechanisms of 
adaptation to natural and manmade environmental 
challenges that enable development and testing 
of nanomaterials and nanoscale devices. The 
Biotechnology Thrust serves as the life sciences arm of 
the ALEPSCoR Bio-Nano Program.  It is the translational 
interface between the basic science of discovery at the 
cellular and molecular levels and the development of 
materials, products, and applications by the Engineering 
Thrusts of the program.  Specifically, the Biotechnology 
Thrust focuses on the discovery and development 
of model ‘sentinel’ organisms, translational 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 tissues, as 
examples of and/or platforms for nanoengineering of 
biological processes.  As this Thrust has evolved and 
matured, the research has expanded to also include 
the investigations of nano-molecular mechanisms of 
drug delivery, biologically compatible carbon nanotubes 
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Coefficient is being carried out. Focus of another 
work is to fabricate high-performance single-walled 
carbon nanotube field-effect transistors (CNTFETs) 
with high on/off drain-source current (IDS) ratio and 
excellent saturation 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 characterization of new 
materials for sensor protection and organic LEDs. 
Objective for the UAH Nanofabrication effort has been 
applying nanotechnology to improve chemical and 
biological sensors. In collaboration with Sandia National 
Laboratory, researchers at UA are studying deposition 
of Cu films by pulsed laser deposition (PLD) at both 
room temperature and liquid nitrogen temperatures.  
This temperature difference during deposition directly 
influences the microstructure-the room temperature 
films are nano-twinned while the liquid nitrogen 
samples are only nano-crystalline.  

27
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NSF RII Education Outreach
 All four research thrust areas have education and 
outreach activities which focus on coordinating and 
collecting data on education, diversity, outreach/
partnering, and workforce development efforts in 
the state relevant to the science and technology foci 
of ALEPSCoR-RII-3. Together, the thrust leaders have 
organized and participated in outreach activities 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 activities have seen participation 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 activities and will be continued 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 blackbelt region of Alabama
All thrust area participants will continue to make a 
broad impact in the research community by actively 
disseminating and communicating research activities 
to national and international audience.  Significant 
numbers   of   under-represented minority students are 
being trained in the emerging fields of nano-bioscience 
and sensors. Almost all thrust area researchers are   
engaged   in   collaborative research activities with 
partners from   academia,   industry   and national   
labs   within   the   USA and   abroad.   Partnerships   
with Alabama Department of Economic and Community 
Affairs, Alabama Development Office, Eight Research 
Universities, and Economic Development Partnership   
of   Alabama   will   assist   businesses in addressing 
nano and biotechnology needs to increase the 
competitiveness of Small Business Innovative Research 
(SBIR) and Small Business Technology Transfer (STTR) 
grants.

Science & Technology Open House 2013
 The annual Science & Technology Open House 
was hosted by Tuskegee University on Friday, April 
5 - Saturday, April 06, 2013.  The Open House took 
place in the Renaissance Montgomery Hotel and 
Convention Center with over 240 participants from 

across Alabama.  Themed: "Nanotechnology – Small… 
The Next BIG Thing”, the open house featured a “Needs 
of the Industry” panel discussion, mentoring workshop, 
poster presentations, and hands-on demonstrations and 
networking.
 On Friday, April 5th, U.S. Representative  Terri 
Sewell - 7th District of Alabama and Dr. Denise Barnes 
– Head NSF EPSCoR, viewed the poster session and 
spoke with students about their  research projects.  On 
Saturday, April 6th, U.S. Rep. Sewell, Dr. Barnes and Dr. 
Ella Bell - Alabama State Board of Education District 5 all 
addressed:  students, parents, teachers, and community 
leaders stressed the importance of science and 
technology in America, self-confidence and believing 
in oneself. Dr. Shaik Jeelani, VP Research and Sponsored 
Programs and Dr. Mahesh Hosur, PI/PD NSF EPSCoR 
RII, hosted the Open House, featuring research poster 
exhibits from 147 students representing 7 counties in 
Alabama:  Jefferson, Lowndes, Lee, Macon, Madison, 
Montgomery, and Tuscaloosa.  Posters showcased 
the talents of America’s next generation of scientists, 
engineers, inventors, and innovators.
 The Tuskegee University (TU) Ag-Discovery and 
AgriTREK/SciTREK Summer Enrichment Programs, held 
in the month of June, were held in conjunction as a 
comprehensive 2-week summer outreach experience 
in agricultural and related sciences that allowed a total 
of 44 youth - 10 females and 6 males aged 14-17 years 
for Ag-Discovery (16; 7 states), 8 females and 10 males 
representing grades 9th -12th for AgriTREK (18; seven 
states) and 4 females and 6 males representing grades 
9th – 12th grades for SciTREK (10; two states) - to gain 
valuable educational and career information through 
leadership training and experiential learning. This 
information was provided in unique learning challenges 
that allowed the youth to really understand the inner 
workings of various careers in and related to agricultural 
sciences, including Wildlife Biology, Information 
Technology, Chemistry, Animal Science, Biotechnology, 
Plant Sciences, Veterinary Medicine, Administrative 
Professions and the regulations, communications and 
legislation and policies that govern these programs. 
 TU in partnership with USDA-APHIS and USDA 
Forest Service provided programmatic experiences 
that engaged the youth, allowing them to experience 
first-hand various aspects of numerous career paths 
associated with each agency as well as the educational 
expectations that lead to said careers provided through 
wet labs, workshops, site visits and presentations
 Overall, the program was highly successful, in 
its inaugural year in achieving the goals as outlined 
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originally in the TU Ag-Discovery and AgriTREK/SciTREK 
Work Plan.  No major problems were identified during 
the program.   Not only was the program informative, TU 
and the partnering agencies successfully incorporated 
“fun” into the program, also making it enjoyable for all 
while maintaining an agricultural focus.

FASTREC/MITE
 MITE is a one-week program designed to introduce 
high school students to various aspects of engineering, 
and provide them with lessoned learned in preparing 
for success in college.  The program includes laboratory 
demonstrations; several design projects, lectures on 
college admission, financial aid, cooperative education, 
career opportunities and field trips.  A secondary role 
of the MITE program is to bring students to the campus 
to introduce various aspects of college life.  
Students participating in the program this year were 
able to spend time with faculty from each of the four 
departments within the college.  They spent the entire 
day focusing on what each department consist of as 
well as participating in experiments.  The students 
completed a bridge made out of Popsicle sticks in which 
they had to make a presentation to the participants in 
the program as well as the counselors and they also 
competed in an egg drop. The seniors who participated 
in the MITE Program received early admission and one 
participant received the Presidential Award for fall 2013. 
The MITE students concluded the program by touring 
the Procter and Gamble facility in Albany, GA a paper 
facility.  The students enjoyed watching and interacting 
with Alumni and employees of the company. 
The FASTREC Program students are selected from high 
schools throughout the United States, based on their 
SAT or ACT scores and their high school.  Up to seven 
semester credit hours may be earned towards the 
Bachelor of Science Degree in Engineering. In addition, 
presentations by industrial speakers and role models 
are provided.  
As an introduction to the demands of engineering, 
students participate in open-ended design, specific 
project implementation, and CAD/CAM/CAE (Computer 
Aided Design/Computer Aided Manufacturing/
Computer Aided Engineering) activities.  
These students engage in development activities for 
mobile technology developing applications for learning.  
In addition, cooperative education, orientation, 
presentations by industrial speakers and role models 

are provided for the summer session.  FASTREC is 
recognized as a national model by the National Science 
Foundation and noted as a key strength of the CEAPS 
program.  Additionally, the FASTREC Program provides 
steps for success in college and beyond.   

Auburn University -2013 Teaching 
Enhancement Award (TEA) Program
 Our primary outreach award activity during the 
summer semester, 2013, was our Teaching Enhancement 
Award (TEA) Program.  This program brings high school 
student-teacher pairs to Auburn University for an 
integrated research/teaching immersion experience.  
The students spend three weeks in the laboratory of an 
EPSCoR-supported faculty member working on a defined 
research project.
 During the third week, the students’ high school 
science teachers come to campus and the student then 
teaches the teacher the conceptual background and the 
scientific techniques behind the project.  At the end of 
the third week, each student-teacher pair presents a 
poster of their work: the student presents the scientific 
aspects of the project, and the teacher explains how 
this will enhance his/her ability to improve classroom 
teaching and get more students excited about science.  
In many cases the teacher returns to his/her school 
with new teaching materials (e.g., kits to do molecular 
experiments at the high school level).  In all cases the 
student returns as an enthusiastic ambassador for 
science and STEM-related programs.
In 2013 we advertised the program state-wide, 
emphasizing schools with a high percentage of under-
represented students (as assessed by the presence of an 
assisted meal program).  We received 35 applications; 
six finalists were chosen, and all six student-teacher 
pairs accepted our offer.
 In addition to the laboratory research project, 
students were given a comprehensive program of 
seminars and workshops on university life and science 
careers, including informal lunchtime faculty research 
talks, a guide to navigating college applications by the 
Auburn University Office of Admissions, how to use a 
university library by the AU library staff, and a tour 
of AU research facilities.  This part of the program is 
designed to help students overcome any perceived 
obstacles standing in the way to making a successful 
transition from high school to college.
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Alabama A & M University Summer 
Research Internship for High-School 
Teachers and Students
 This Outreach Project involved ten high-school 
students and two high-school teachers from local 
schools in the Huntsville area. The Internship lasted 
for a month and the internees worked on projects 
supported by the NSF-RII Nano-Bio Grant under the 
direct supervision of faculty researchers. Where 
available, the internees were guided on day-to-day 
tasks by Ph.D. and M.S. level graduate students. At the 
end of the internship period, all participants presented 
their research on posters. This occasion was very well 
attended by around 200 people who included internees, 
their mentors, parents and other well-wishers.

University of  Alabama at Birmingham
 The Alabama Composites Conference was held 
in Birmingham this year - June 18-20, 2013. This 
conference has been held on a 2-year cycle since 
2006 and has received wide participation from cross-
disciplines with a central interest in engineering 
composites. The June 2013 conference was attended 
by 410 participants and featured high technical quality 
conference, exhibits and workshop focusing on 
applications development for Engineered Composites 
in transportation, defense, power & energy sector, 
corrosion prevention, infrastructure and emerging 
technologies. 
 Three 'separate' workshops were held on June 
18th (1) Managing Corrosion with FRP; (2) Sustainable 
Green Composites and Recycling; (3) Design, Modeling 
and Simulation of Composites. The conference and 
exhibits were scheduled for June 19th and 20th. 
These two days focused on the developments in 
defense, power, energy, transportation, infrastructure 
and emerging applications. The program brought 
together small, medium and big industry, national 
and international lab personnel, technical committee 
themes, business organizations and academia.  
 The program represents technical and commercial 
avenues for composite products and developments. The 
National Science Foundation (NSF) supported student 
involvement in the conference. 40 high school students 
were able to participate in STEM activities as a result 
of the NSF support. The Department of Energy (DOE) 
Graduate Automotive Technology Education (GATE) 
program also supported part of the conference.
 During this past summer, UAB held two separate, 

one-week physics programs for rising ninth grade 
students from Jefferson and Shelby County, Alabama 
to participate in Physics Bridge 2013.  This program 
includes experiments in Mechanics, Optics, Electricity, 
Biomedical Engineering, and Astronomy that give 
students an opportunity to learn about STEM 
careers.  Students visited the research labs of Prof. Alan 
Eberhardt in Biomedical Engineering and Prof.  Derrick 
Dean in Materials Science, and visiting the new 3D 
printing Lab in the research group of Prof. Kenneth 
Sloan in Computer Science.  Students also assembled a 
poster on a Physics related topic, which they presented 
to students and faculty in the Department of Physics 
and is shown in the attached pictures.  Including 
both weeks, this program served approximately 20 
students, where 80% of these students are members of 
traditionally underrepresented groups in STEM fields.  

University of  Alabama in Huntsville NSF 
EPSCoR Outreach Effort Outreach Summer 
2013
 The outreach efforts conducted by the investigators, 
Professors Lindquist and Guo, at the University of 
Alabama in Huntsville (UAH) involved students at all 
levels of the educational ladder from elementary 
grades to high school and both undergraduate and  
graduate students. The goal of the effort was to 
inspire and motivated students to pursue opportunities 
and education in the fields related to science and 
engineering.  To achieve this goal, several multi-day 
and multi-week activities at targeted educational levels 
were conducted throughout the summer. 
 At the elementary and middle school level, a one 
week robotics camp targeted at Hispanic students 
was held from July 15th to June 19th.  For high school 
students, a one week engineering camp was conducted 
for 26 students in July with a focus on robotics, rockets, 
nanotechnology and holography.  At the college level, 
two undergraduate biology students gained research 
experience in our laboratories.  All efforts focused 
on fun, open and engaging activities with significant 
hands-on science and engineering challenges. In 
addition, the mentors in the effort were knowledgeable 
and close in age to the participants. 
 Engineering Summer Camp designed for high school 
students interested in learning about the various fields 
of engineering, Engineering Summer Camp (ESC) is a 
weeklong day camp in July.  This unique camp involves 
active participation of students through a broad 
range of learning experiences such as hands-on lab 
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experiments, group projects, individual tasks, lectures 
and demonstrations by College of Engineering faculty. 
Activities include activities in civil, mechanical and 
aerospace, industrial, chemical, electrical, and optical 
engineering. The EPSCoR related effort focuses on the 
electrical and optical engineering.  The weeklong camp 
had a total of 26 students from 9th thru 12th grades. 

University of  Alabama
 Research Experiences for Undergraduates (REU) Five 
REU students were identified by the PIs for summer 
2013, to include new mentoring activities with 
LSAMP students.  To permit additional professional 
development opportunities to work with EOD activities 
and programming was made available to these students 
with their faculty.  The REU also provided assistance with 
property identification for two of the entrepreneurial 
bridge program projects led by Dr. Virginia Wimberly 
(Clothing and Textile Design) involving titanium dioxide 
impregnated eco-clothing. In this project green clothing 
material was treated with bactericidal nanostructure 
coated and studied for microscopic and composition 
analysis.  
 Also as part of the new RII mentoring program, Dr. 
Li sponsored two LSAMP students on an RII project, 
Olivia Bryd and Briahna Williams, freshmen engineering 
students  (Dr. Dawen Li, PI):  Dr. Li:  Supervised one high 
school student, Ms. Alaa Abusaad, in 2013 MINT high 
school summer grogram. She won the Best Presentation 
Award from MINT center.
 The Green Entrepreneurial Internship Bridge Program 
(EIP) focused spring 2013 on Hale, Green and Pickens 
Counties to attract rural students from persistently 
impoverished counties (PICs).  A series of meetings and 

online discussions were again held with project mentors 
to create content for summer 2012.  Announcements 
directly recruiting from target high schools promoted 
local student participation to reduce housing and meal 
costs for the program.  Six presentations were provided 
by Dr. Boykin with UA faculty, staff, and graduate 
students to student groups at the high schools.  A 
head count of the meetings documented 80+ student 
attendees.Additional community meetings in rural 
Alabama communities with local leaders from the high 
schools, government, and churches documented an 
additional head count of more than 12 community 
members.  
 The final EIP bridge program for 2013 involved 
66 participants including:  12 interns, 4 graduate 
student mentors, 7 entrepreneurs, 10 faculty and staff 
mentors, speakers and instructors, and 15 leaders 
from community organizations.  The program again 
included 17 Entrepreneurial Camp participant attendees 
of the UA College of Business and Administration to 
learn the basics of paperwork required for the interns 
to start their green sustainable businesses. Over 30 
days, interns worked with mentors to develop business 
plans and products for sale at the end of the program 
in a storefront located in downtown commercial 
district Moundville, Alabama in Hale County.  The 
bridge program involved meeting daily for instruction, 
business plan development, and weekend sessions with 
mentors for project development.  
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NSF RII Northern Gulf Coastal 
Hazards Collaboratory
 Alabama researchers from the University of Alabama 
in Huntsville, the University of Alabama, the University 
of South Alabama (USA), and the Dauphin Island Sea 
Laboratory (DISL) collaborated 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 national importance; 
including coastal system response, risk management of 
coastal hazards, and the sustainability of economically 
important coastal fisheries, marine transportation, 
energy development and strategic national defense. 
The Northern Gulf Coastal Hazards Collaboratory (NG-
CHC) uses cyberinfrastructure to catalyze collaborative 
research and education and reduce risks to coastal 
vulnerabilities.  
 Funded by the NSF Experimental Program to 
Stimulate Competitive Research (EPSCoR) Research 
Infrastructure Track II program, the NG-CHC promotes 
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 Information Technology 
and Systems Center (ITSC) at the University of Alabama 
in Huntsville, is Alabama Principal Investigator and lead 
the development of collaborative technologies. 
 The NG-CHC accelerates the research process 
by pioneering the development of an integrated 
cyberinfrastructure for multidisciplinary research and 
education to promote capabilities for simulating coastal 
hazards by enhancing the linkages between modeling 
and observations.  The rapid sharing of available data 
resources and tools serves to advance new discoveries 
in geosciences and engineering associated with coastal 
hazards in this vulnerable coastal region. Scientists are 
developing new tools and technologies for collaborative 
science, including the ability to couple models, invoke 
dynamic algorithms based on streams of sensor and 
satellite data, locate data and computational resources, 
create workflows associated with different simulation 
demands, and visualize results .  Crucial to the success 
of this project is the training and development of 
students, post-docs and the public to encourage 

understanding and establish a strong workforce.
 The RII project focused on the enhancement 
of cyberinfrastructure essential for addressing the 
challenges of a distributed collaboratory.  ITSC 
researchers developed a collaborative environment 
for the NG-CHC that serves as a portal that allows 
researchers to collaborate with team members; 
organize, discover, share and reuse information about 
data, models, tools and other resources; discuss project 
activities and results; view publications, presentations 
and other documents; track the history of project 
activities; and provide materials for education and 
outreach. ITSC researchers also implemented an Event-
Driven Data Delivery (ED3), aggregation, and processing 
capability that automates the access and processing 
of data for situational awareness in a hazardous event 
that could potentially become a disaster.  For tropical 
storm events, ED3 can be used to triggerdata collection 
and subsequent workflows based on user defined 
conditions, which allows more rapid decision-making 
to help mitigate the effects of coastal hazards.   
 UA researchers investigated the role of water 
quality, stream dynamics, landscape connections, 
and evapotranspiration supporting experiments in 
Ecosystem Restoration and Flood Risks Reduction for 
the Mobile Basin and in smaller watersheds connected 
to the National Ecological Observatory Network (NEON) 
sites in Alabama. Researchers at USA developed 
hydrodynamic models for the Mobile Bay system and 
providing meteorological data for wind and precipitation 
necessary for conducting scenario simulations of system 
responses to hazardous signals propagating into Mobile 
Bay.  DISL researchers concentrated on the development 
of interactive learning modules, lesson plans and other 
instructional materials.  These activities help to achieve 
the broad vision of the NG-CHC; to advance research, 
enrich training, and inspire collaboration through 
innovation-enabling cyberinfrastructure, with a focus 
on geosciences and engineering from the watershed to 
the coast.
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NSF RII Alabama Cyber 
Connection in Nanotechnology, 
Bioscience and Sensors.
 Broader bandwidth and faster, more reliable 
connectivity between campuses and resource providers 
is fundamental to achieving greater research potential. 
Cyberinfrastructure enhancements are needed to 
exploit computational capabilities; including the 
capability to host innovative educational initiatives, 
such as on-line lectures and other outreach services, 
as well as desktop videoconferencing capabilities to 
allow scientists a practical and easy to use system for 
meeting with collaborators and others. Funded by the 
NSF EPSCoR Research Infrastructure Improvement (RII) 
Inter-campus and Intra-campus Cyber Connectivity 
(C2) program, the Alabama Cyber Connections 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 ConnectingAlabama, a statewide 
effort to improve network connectivity 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 participants 
represent a diverse range of ethnicities, race and 
sex and three of the collaborating institutions are 
classified as Historically Black Colleges or Universities 
(HBCU), including AAMU, TU, and Alabama State 
University.  The UA, UAH, UAB, AU, Central Alabama 
Community College and the Alabama Supercomputer 
Authority also participate.  Dr. Sara J. Graves, Director 
of the Information Technology and Systems Center at 
the University of Alabama in Huntsville, is Principal 
Investigator.
 The EPSCoR C2 project supports upgrades to 
existing networks as well as the implementation of new 
cyberinfrastructure to develop research capabilities and 
improve competitiveness within the state of Alabama. 
The project also serves to strengthen initiatives 
in distance learning and broadens institutional 
participation in Science, Technology, Engineering and 
Mathematics (STEM) research and education activities. 
Each participating institution has unique infrastructure 
improvements needed to strengthen research and 
education efforts.  The majority of funds are used 

for the purchase and implementation of equipment; 
including campus network infrastructure, collaborative 
technologies, and imaging equipment.
 In the second year of the project, work continues 
on establishing the Alabama EPSCoR Industry State 
Nano-Bio-Sensors Database Initiative to connect 
the HudsonAlpha Institute of Biotechnology  
(HudsonAlpha), Alabama A & M University (AAMU) 
and Alabama State University (ASU) via dark fiber to 
the Alabama Research and Education Network (AREN) 
backbone for improved connectivity with schools 
throughout the state and to national and international 
research and education networks.  The collaborative 
initiative is expanding and accelerating existing 
research in many areas, including Cancer, Genomics, 
and Scientific Nano-Bio Interfaces, e.g., improved DNA 
analysis through use of nanoscale grated biosensor 
chips; Homeland Defense, e.g., residual effects 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 pharmaceutical 
delivery systems, and diet and environmental causes of 
cardiovascular disease. 
 Cyberinfrastructure improvements also continued 
on the unique infrastructure capabilities at each of 
the participating institutions in the second year.  New 
capabilities for Interactive Digital Centers at the research 
Centers of Excellence improve computational modeling 
capabilities, facilitate dissemination of research results, 
support remote virtual seminars and classes to enable 
non-local students to participate, allow remote access 
to Center instrumentation for long-distance education 
and research, and promote the Centers to attract the 
best and brightest students to Alabama. Upgrades 
to video-conferencing services serve to broaden 
participation with other universities, community 
colleges, government laboratories, and high technology 
companies. Together, the improved connectivity and 
cyberinfrastructure improvements facilitate strategic 
planning and assessment; new project stimulation; 
rapid transfer, sharing, and analysis of data; real-time, 
remote participation in experiments; and delivery of 
courses, lectures, and demonstrations to distributed 
audiences.  
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 NSF Co-Funded Awards provide Alabama 
researchers and institutions another opportunity to 
obtain federal NSF EPSCoR funds.  When a proposal 
is sent to a NSF directorate and found meritorious, 
opportunities within NSF exist for support of the project 
to be jointly funded by the specific NSF directorate and 
the NSF EPSCoR office.  In 2012, NSF Co-Funding was 
responsible for $5.6M of funding coming to Alabama 
EPSCoR researchers, with $2.6M of NSF matching added 
to $3.0M of directorate funding.   There was a total 
of 19 projects funded to Alabama State University, 
Auburn University, Birmingham Southern College, J.F. 
Drake Technical College, Samford University, University 
of Alabama, University of Alabama in Huntsville and 
four individual graduate students.  Below is a list of 
programs available the the NSF funds awards through 
Co-Funding:
•	 Research Experience for Undergraduates (REU)
•	 Integrative Graduate Education and Research 

Traineeship Program (IGERT)
•	 Major Research Instrumentation (MRI)
•	 Centers of Research Excellence in Science and 

Technology (CREST)
•	 Nanotechnology Undergraduate Education (NUE)
•	 Faculty Early Career Development (CAREER) 
•	 East Asia and Pacific Summer Institutes for U.S. 

Graduate Students (EAPSI)
•	 Grant Opportunities for Academic Liaison with 

Industry (GOALI)
 The REU program supports research participation 
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 existing NSF grant or 
cooperative agreement.  
 The IGERT program is the NSF’s flagship 
interdisciplinary training program, educating U.S. 
Ph.D. scientists and engineers by building on the 
foundations of their disciplinary knowledge with 
interdisciplinary training. Collaborative research that 
transcends traditional 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 preparation to solve large and complex 
research problems of significant scientific and societal 
importance at the national and international 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 universities in 41 NSF jurisdictions.  
IGERT has provided funding for nearly 5,000 graduate 
students.
 The MRI program catalyzes new knowledge and 
discoveries by empowering the Nation’s scientists and 
engineers with state-of-the-art research instrumentation.  
The MRI Program enables research-intensive learning 
environments that promote the development of a diverse 
workforce and next generation instrumentation, as well 
as facilitates academic/private sector partnerships.

The CREST program provides support to enhance 
the research capabilities of minority-serving institutions 
through the establishment of centers that effectively 
integrate education and research.  CREST promotes 
the development of new knowledge, enhancements 
of the research productivity of individual faculty, 
and an expanded presence of students historically 
underrepresented in science, technology, engineering, 
and  mathematics (STEM) disciplines  HBCU-RISE awards 
specifically target HBCUs to support the expansion of 
institutional research capacity as well as an increase in 
the production of doctoral students, especially those 
from groups underrepresented in STEM,  at those institu 
tions.   The CREST program supports the following 
types of projects:
•	 CREST Center awards provide multi-year support 

(typically 5-year) for eligible minority-serving 
institutions (MSI) that demonstrate a strong research 
and education base, a compelling vision for research 
infrastructure improvement, and a comprehensive 
plan with the necessary elements to achieve and 
sustain national competitiveness in a clearly defined 
and focused area of science or engineering research.  
Successful center proposals will demonstrate a clear 
vision and synergy with the broad goals of the CREST 
Program and the Human Resource Development 
Division with respect to development of a diverse 
STEM workforce.  CREST Centers are expected to 
provide leadership in the involvement of groups 
traditionally underrepresented in STEM at all levels 
(faculty, students, and postdoctoral researchers) 
within the Center.  Centers are expected to 
use either proven or innovative mechanisms to 
address issues such as recruitment, retention and 
mentorship of participants from underrepresented 
groups. 

•	 CREST Partnership Supplements support the 
establishment or strengthening of partnerships 
and collaborations between CREST centers and 
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practical ways of introducing nanotechnology into 
undergraduate engineering education with a focus on 
devices and systems and/or on social, economic, and 
ethical issues relevant to nanotechnology.  Given the 
worldwide expansion of research and education in NSE, 
international collaborations that advance underlying 
NSE education goals and strengthen U.S. activities are 
encouraged. 
 CAREER awards are NSF’s most prestigious awards 
in support of junior faculty who exemplify the role of 
teacher-scholar through outstanding research, excellent 
education, and the integration of education and research 
within their organizations.  These activities start the 
foundation for a lifetime of leadership in education and 
research. 
 EAPSI provides U.S. graduate students in science 
and engineering: First-hand research experiences in 
Australia, China, Japan, South Korea, New Zealand, 
Singapore or TaiwanAn introduction to the science, 
science policy, and scientific infrastructure of the 
respective location. An orientation to the society, 
culture and language.  The primary goals of EAPSI are 
to introduce students to East Asia and Pacific science 
and engineering in the context of a research setting, 
and to help students initiate scientific relationships 
that will better enable future collaboration with 
foreign counterparts. All institutes, except Japan, last 
approximately eight weeks from June to August. Japan 
lasts approximately ten weeks from June to August. 
 The GOALI initiative aims to synergize university-
industry partnerships by making funds available to 
support an eclectic mix of industry-university linkages. 
Special interest is focused on affording the opportunity 
for: faculty, postdoctoral fellows and students to 
conduct research and gain experience with production 
processes in an industrial setting industrial scientists 
and engineers to bring industry’s perspective and 
integrative skills to academe interdisciplinary university-
industry teams to conduct long-term projects
 This initiative targets high-risk/high-gain research 
with a focus on fundamental topics that would not 
have been undertaken by industry, new approaches to 
solving generic problems, development of innovative 
collaborative industry-university educational programs, 
and direct transfer of new knowledge between academe 
and industry.

nationally or internationally recognized research 
centers including NSF-supported research centers. 

•	 HBCU Research Infrastructure for Science and 
Engineering (RISE) awards support the development 
of research capability at Historically Black Colleges 
and Universities that offer doctoral degrees in 
science and engineering disciplines. Supported 
projects must have a unifying research focus in one 
of the research areas supported by NSF, a direct 
connection to the long-term plans of the host 
department(s) and the institutional mission, and 
plans for expanding institutional research capacity 
as well as increasing the production of doctoral 
students, especially those underrepresented in 
STEM.

•	 Broadening Participation Research (BPR) in STEM 
Education projects create and study new models and 
innovations in STEM teaching and learning; enhance 
the understanding of the underlying issues affecting 
the differential participation and success rates of 
students from underrepresented groups; add to 
the research knowledge base; and inform STEM 
education practices and interventions. Broadening 
Participation Research proposals should describe 
evidence-based research studies that contribute to 
understanding the participation of and successful 
outcomes for underrepresented groups in STEM. 
Proposals should consider new evidence-based 
strategies and practices and institutional structure 
models for broadening participation in STEM and 
increasing the capacity of scholars in minority-
serving institutions to conduct this type of research.

SBIR/STTR Phase IIa Diversity Collaboration Supplements 
provide an opportunity for existing SBIR/STTR Phase 
IIa projects to initiate collaborations with minority-
serving institutions that have active CREST and 
HBCU-RISE awards. These supplemental proposals are 
administered by and co-funded with the NSF Directorate 
for Engineering Division of Industrial Innovation and 
Partnerships (ENG/IIP). 
The NUE in Engineering program aims to integrate 
advancements in nanoscale science, engineering, 
and technology into the undergraduate engineering 
curricula. The NUE in Engineering program provides 
funding for projects that will address the educational 
challenges of these emerging fields and generate 
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2012 NSF CO-Funded Awards

Award Institution Principal Investigator Project Title
Award 
Type

Award 
Start 
Date

Award 
End Date

 Total 
Award 

Amount 
 EPSCoR 
Amount 

Auburn University Dr. Elizabeth Lipke
CAREER:  Injectable Biomimetic Scaffolds to Direct Stem Cell-
Derived Cardiomyocyte Differentiation CAREER 07/01/12 06/30/17 400,000     200,000

University of Alabama Dr. Yuping Bao CAREER: Ultrathin Magnetic Ferrite Nanowires for Bioimaging CAREER 08/15/12 07/31/17 245,000   245,000

University of Alabama   
in Huntsville Dr. Jeffrey Evans

CAREER: Influence of Grain Boundary Character on the Crack Tip 
Kinetics of Nickel and Nickel Alloys CAREER 05/01/12 04/30/17 299,720   299,718

Alabama State 
University Dr. Shree Singh Center for NanoBiotechnology Research CREST 10/01/12 09/30/17 999,142   500,000

Individual - UA Julia Stevens NSF East Asia and Pacific Summer Institute for 2012 in Taiwan EAPSI 06/01/12 05/31/13 5,836       2,500

Individual - UA Tae Kim NSF East Asia and Pacific Summer Institute for 2012 in Japan EAPSI 06/01/12 05/31/13 5,836       2,500

Individual - UAB Mallory Messersmith
NSF East Asia and Pacific Summer Institute for 2012 in New 
Zealand EAPSI 06/01/12 05/31/13 5,836       2,500

Individual - UAB Hadiyah-Nicole Green
NSF East Asia and Pacific Summer Institute for FY 2012 in 
Singapore EAPSI 06/01/12 05/31/13 5,836       2,500

University of Alabama Dr. Takao Suzuki
G8 Initiative: High Performance Permanent Magnets sustainable for 
Next Generation (HPPMSNG) G8 09/01/12 08/31/16 595,759   77,759

University of Alabama Dr. Leila Ladani
GOALI: Size and Anisotropy Effects in Micro/Nano-bonds with 
Comparable Grain and Bond Sizes GOALI 06/15/12 05/31/15 339,619   130,000

Birmingham     Southern 
College Dr. Melanie Styers

MRI: Acquisition of a BD Accuri C6 Flow Cytometer for 
Multidiciplinary Undergraduate Research MRI 10/15/12 09/30/15 86,553     42,110

University of Alabama Dr. Alberto Perez-Huerta
Collaborative Research: Constraining rates of C-O bond reordering 
in biogenic calcite: Implications for clumped isotope thermometry MRI 01/00/00 08/31/14 56,595     28,297

University of Alabama   
in Huntsville Dr. Valerie Connaughton

Collaborative Research: MRI Consortium: Development of a Novel 
Telescope for Very High-Energy Gamma-Ray Astrophysics MRI 09/15/12 08/31/15 370,277   164,055

Samford University Dr. Rita Fincher
Interdisciplinary research in a diverse Appalachian ridge and valley 
ecosystem REU 09/01/12 08/31/14 240,000   120,000

J.F. Drake State 
Technical College Dr. John Reutter

Implementation Project: Strategic Plan for the Integration of 
Nanotechnology in Undergraduate Programs (SPIN-UP) SPIN-UP 10/01/12 09/30/17 889,909   300,000

Auburn University Dr. Orlando Acevedo Development of an Ionic Liquid Force Field for QM/MM Simulations STANDARD 05/01/12 04/30/15 275,061   137,530

University of Alabama Dr. Kabe Moen
Weights in multilinear harmonic analysis and partial differential 
equations STANDARD 08/01/12 07/31/15 102,629   51,314

University of Alabama Dr. Jason Bara
Experimental & Computational Design of High-Performance Polymer 
Membranes for CO2 Capture STANDARD 09/01/12 08/31/15 305,996   149,998

University of Alabama   
in Huntsville Dr. Luis Cruz-Vera

Role of the nascent TnaC Peptide in the Inhibition of the Ribosome 
Function by tryptophan STANDARD 08/01/12 07/31/15 403,965   170,750

5,633,569  2,626,531TOTAL
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CAREER:  Injectable Biomimetic 
Scaffolds to Direct Stem Cell-Derived 
Cardiomyocyte Differentiation
Dr. Elizabeth Lipke

 The PI's long-term research goal is to develop a 
fundamental understanding of the mechanisms by which 
biomimetic materials can drive electrophysiological 
maturation of stem cell-derived cardiomyocytes 
(SC-CMs). This CAREER research plan uses a novel 
hydrogel microsphere encapsulation system to provide 
pluripotent stem cells with specific cues to direct their 
differentiation into cardiomyocytes and assesses the 
functional electrophysiological properties of resulting 
SC-CMs at the single cell and tissue levels. Using current 
differentiation methods, SC-CM maturation typically 
does not progress beyond a prenatal phenotype and 
overall electrophysiological properties vary greatly.
 Therefore, the objective of the PI’s research plan is to 
test the following hypotheses: (1) biomimetic scaffolds 
can be used to increase the homogeneity of SC-CMs and 
decrease variability in electrophysiological properties 
both within and between differentiation batches; (2) 
localized release of signaling molecules, including 
nitric oxide, can be used to enhance SC-CM maturity; (3) 
electrophysiological properties of SC-CMs will depend 
on the differentiation environment they are provided 
including variations in copolymer formulation, culture 
time, and initial stem cell concentration; and (4) SC-CMs 
will enhance electrical propagation through engineered 
cardiac tissues by directly coupling with more mature 
neonatal ventricular-derived cardiomyocytes. The 
following educational goals are integrated with the 
PI's research objective: (1) maintain a 1:1 ratio of 
undergraduate to graduate student researchers in 
her laboratory; (2) engage cardiac nursing students 
in learning about stem cell and cardiac regeneration 
research so they are better prepared to educate patients; 
(3) incorporate cardiovascular research-related content 
and projects into her coursework; (4) inspire K-12 
students to pursue science and engineering careers 
through conducting K-12 outreach (5) support women 
and minority retention in science and engineering 
through organizational activities and one-on-one 
mentoring.
 The PI's focus on characterizing and directing SC-CM 
electrophysiology is unique, particularly for SC-CMs 
differentiated in scalable systems or encapsulated 

in biomaterial scaffolds, and the anticipated results 
will provide a valuable foundation for others in the 
field. Knowledge gained from these studies will 
be applied to the design of injectable biomaterial 
scaffolds and engineered cardiac tissues to improve 
electrophysiological integration, which is essential 
for cardiac regeneration. Establishing a fundamental 
understanding of how to uniformly progress SC-CM 
electrophysiological maturity and using this information 
to develop differentiation systems that control batch-
to-batch variability is critical to reducing SC-CM's 
potential to cause deadly arrhythmias. In addition, 
obtaining sufficient numbers of homogeneous cells to 
form tissues is challenging. The interdisciplinary nature 
of this research draws on and furthers our knowledge 
of fundamentals in several fields including transport 
phenomena and thermodynamics, electrical signal 
processing, and developmental biology.
 Heart disease is the number one cause of death in 
the United States each year for both men and women. 
Improving the ability to repair damaged or diseased 
hearts will provide patients the opportunity for both 
a longer and potentially better quality of life. The 
results of the PI's research will provide the foundation 
for educational materials that will be integrated into 
her core undergraduate courses and upper level 
cell and tissue engineering course. Cardiac nursing 
students, who in their careers will be important health 
educators, will also come to the PI's lab to learn about 
stem cell and cardiac regeneration research. Mentoring 
undergraduate researchers will continue to be a priority 
the PI, and she will expand her efforts to engage 
students from underrepresented groups. To engage 
K-12 students in this research and foster their interest 
in pursuing a career in science and engineering, the 
PI will use existing, successful frameworks including 
Auburn University's Youth Experience in Science (YES) 
camps and Getting Under the Surface (GUTS) program.
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CAREER: Ultrathin Magnetic Ferrite 
Nanowires for Bioimaging
Dr. Yuping Bao, University of Alabama

 This project, supported by the Solid State and 
Materials Chemistry (SSMC) program at NSF, will 
investigate the formation, structure-magnetic property 
correlation of the ultrathin (diameter, d < 4 nm), 
one dimensional magnetic nanowires. It will further 
explore their potential as effective contrast agents for 
magnetic resonance imaging (In this CAREER proposal, 
a new "selective heating" method for the synthesis of 
ultrathin magnetic ferrite nanowires will be explored. 
The key principle to this new approach is to selectively 
decompose certain ligands of the precursor complex 
based on an understanding of the precursor chemistry, 
creating a ligand soft template for ligand-directed 
growth. The unique spinel structure of ferrite nanowires 
makes doping an important parameter to tune their 
magnetic properties.Therefore, doping effects on the 
morphology, structure, and magnetic property of the 
ultrathin nanowires at extremely small scale will be 
systematically investigated. Finally, the relaxivity of 
ultrathin iron oxide and doped ferrite nanowires will 
be evaluated and further correlated with their structures 
and morphologies, establishing a link among synthesis-
structure-property-relaxivity. The relaxivity is a key 
parameter to evaluate the effectiveness of a contrast 
agent in MRI. 
 The proposed studies will significantly advance 
the field by unraveling the essential knowledge and 
design rules for synthesizing ultrathin nanowires 
with controlled structural and magnetic properties 
for various applications. The proposed studies will 
significantly advance our fundamental understanding 
of a new wet chemistry approach to the synthesis of 
ultrathin nanowires. The developed synthetic strategies 
and the underlying mechanisms can be readily extended 
to the fabrication of other nanomaterials with similar 
dimensions. Beyond bioimaging, these ultrathin 
magnetic ferrite nanowires have great potential in gas 
sensing, photocatalysis, spintronics, and energy. 
 The impact of this CAREER proposal will be further 
enhanced through several educational and outreach 
activities, including: (1) initiating a "Science Party for 
Kids" program with a local (Rock Quarry) Elementary 
School to introduce science and engineering concepts 
to students early; (2) promoting participation of 
underrepresented groups in nanomaterials through 
research programs, lectures, scientific demonstrations, 

and professional societies; (3) generating and 
disseminating new scientific knowledge resulting from 
this CAREER proposal through several avenues, such 
as peer-reviewed publications, seminars, conference 
presentations, teaching, summer school lectures, and 
websites.

CAREER: Influence of Grain 
Boundary Character on the Crack 
Tip Kinetics of Nickel and Nickel 
Alloys 
Dr. Jeffrey Evans, 
University of Alabama at Huntsville

 The need for increased thermal efficiency, which 
provides a reduction in energy consumption, is driving 
the use of materials with higher temperature capabilities 
for a variety of applications such as land-based power 
systems and aircraft engines. These materials are 
subjected to environmental and thermomechanical 
extremes for sustained periods during normal 
operation. The operating conditions are in a regime 
where several time-dependent damage mechanisms, 
such as creep deformation, oxygen diffusion, and crack 
tip oxidation, can operate during cyclic loading and 
during the dwell period. Therefore, the fundamental 
mechanisms governing time-dependent damage and 
degradation must be well understood. During elevated 
temperature creep-fatigue loading, polycrystalline 
Ni-base superalloys have exhibited intergranular failure 
due to oxygen embrittlement. Controlling the grain 
boundary character distribution (GBCD) has been shown 
to influence the crack growth rate, but the actual effect 
on the crack tip kinetics is not well understood. The 
primary goal of this research endeavor is to assess the 
influence of the grain boundary character distribution 
on the crack tip kinetics (i.e. the rates of creep 
deformation, crack extension, and oxygen diffusion 
along grain boundaries) of nickel and nickel alloys 
during elevated temperature creep-fatigue cycling. The 
crack tip kinetics govern the crack growth rate, so if the 
kinetics can be quantitatively described as a function of 
temperature, hold time, and GBCD, then those aspects 
can be incorporated into a life prediction model.
 The objective of this project is to determine the effect 
of different amounts of cold working on the elevated 
temperature fatigue crack growth behavior of nickel 
and nickel-base superalloys and provide an outreach 
program that will reach multiple schools and grade 
levels through an interactive inquiry-based approach. 
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Nickel is the major alloying element in some of the 
most advanced alloys, which are used in demanding 
applications, such as land-based power systems, aircraft 
engines, and chemical processing equipment, and these 
components require long-term mechanical property 
retention when exposed to elevated temperature and 
cyclic loads. Understanding the fatigue behavior during 
elevated temperature operating conditions is critical to 
predicting a components long-term performance. The 
research proposed in this project will be integrated 
with educational activities in a number of ways and 
for a large range of educational levels, from K-12 to 
graduate student training. The central component of 
the K-12 educational outreach will be a program the PI 
is developing called Metal Madness. The Metal Madness 
program will be presented in middle school classrooms 
and will have age-appropriate basic curriculum in what 
metals are and how they behave. The initial target 
audience for this program will be the middle schools in 
the north Alabama region whose student population is 
predominantly composed of underrepresented groups. 
 The outcomes of this project will increase the 
understanding of elevated-temperature fatigue while 
educating graduate and undergraduate students, 
teachers, high school and middle school students. The 
outcomes are also expected to improve public safety 
and well-being through better predictive capabilities for 
energy producing components, such as aircraft engines 
and land-based power generation systems.  

Center for NanoBiotechnology 
Research 
Dr. Shree Singh, 
Dr. Vida Dennis
Dr. Shreekumar Pillai
Alabama State University

 The Center for NanoBiotechnology Research (CNBR) 
was established at Alabama State University in 2007 
as a NSF Center of Research Excellence in Science and 
Technology (CREST). The Phase II Center will expand 
and strengthen a major research activity at Alabama 
State, which has become a model for the development 
of research scholarship at a university that only a decade 
ago was a primarily undergraduate institution with only 
a small amount of funded STEM research activity. The 
Phase I award (HRD-0734232) trained 26 graduate 
students, led to the first 3 PhD students at Alabama 
State University (all programs), led to the first patents 
being awarded to ASU, enabled a world-class research 

infrastructure, led to new curricula development, and 
led to the formation of national and international 
collaborations. The nanotechnology infrastructure 
now in place is capable of synthesizing, analyzing and 
applying nanomaterials into biological systems.
 The Phase II CREST award will enable the 
advancement of nanobiotechnology and nanogenomics, 
which has the potential for development of a new 
generation of therapies and diagnostic tools. The 
new research projects that will comprise the scholarly 
activity of the CNBR will build on the Phase I activities 
that established a solid foundation at Alabama State 
in nanobiotechnology. The Center will be a leader in 
the CREST goals to develop a diverse, advanced STEM 
workforce and should be positioned within the next 5 
years to compete effectively for major support from 
NSF, NIH, and other state and federal agencies, as well 
as industry. 
The proposed research is organized around the 
following subprojects:

1. Evaluation of Anti-RSV Multi-functionalized 
Nanobiomaterials and Their Effect on Host and Viral 
Genomes.  The first project embarks on nanovirology 
by exploring nanomaterials to specifically target 
a virus. Virus specific biomolecules (anti-peptide 
and siRNA) with known properties will be used 
to functionalize nanomaterials and apply them to 
inhibit virus replication.

2. Nanobiomaterials as Anti-bacterial Agent.  The 
second project focuses on applications of 
nanomaterials against bacteria. Many antibiotics are 
in the market but are resistant to many bacteria, 
necessitating the design of new classes of anti-
bacterials. The research team will develop and apply 
novel nanomaterials that can destroy bacteria and 
stop their growth. The main goal is to understand 
the mechanisms by which nanomaterials kill 
bacteria.

3. Regulation of Immune Cells Using Novel 
Nanomaterials: Merging Nanoimmunology and 
Nanogenmics. The third project will explore 
novel materials that could non-specifically 
enhance immune functions and reduce disease 
manifestations. Proposed nano-biomaterials will be 
synthesized, characterized and tested in biological 
systems using nanoscience tools and techniques.

 The Phase II CREST award will enable the 
advancement of nanobiotechnology and nanogenomics, 
which has the potential for development of a new 
generation of therapies and diagnostic tools. The three 
subprojects have overlapping research objectives. All 
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three projects will analyze genes from host as well as 
pathogens and use bioinformatics tools to analyze data. 
In addition, proteomics will be used by all projects 
which will study the impact of nanobiomaterials at the 
functional levels. All projects have common methods 
for analyzing nanomaterials and samples. The project 
relevancy and synergy are based on: 1) synthesis/
characterization of nanomaterials, 2) genomic studies 
of host and pathogen, 3) proteomic studies of gene 
products in response to nanobiomaterials. 
 The CNBR will be a leader in the CREST goals to 
develop a diverse, advanced STEM workforce and should 
be positioned within the next 5 years to compete 
effectively for major support from NSF, NIH, and other 
state and federal agencies, as well as industry. The 
Phase I center support has resulted in the establishment 
of excellent research infrastructure to train minority 
students in nanobiotechnology, thus increasing the 
number of well-trained minority students for the 
scientific workforce. The Phase II CNBR will continue 
to increase the number of minorities in the Ph.D. 
program and the workforce in nanobiotechnology and 
nanogenomics. 
 The center will provide leadership in new curricula 
development, undergraduate research opportunities 
and expose students to entrepreneurship. The center 
will continue to impact a large number of constituents 
in the state of Alabama by providing opportunities to 
high school students, hosting dignitaries, and offering 
seminars and workshops open to the general public. 
The center will work with over 15 U.S. institutions, 4 
NSF centers, 6 NSF-funded programs (MSP, RISE, HBCU-
UP, SBIR, C2 RII, PIRE) and will impact a large and 
diverse number of constituents. The center will continue 
to work with global partners to prepare students and 
faculty who are globally competitive in emerging 
scientific technologies. 

NSF East Asia and Pacific Summer 
Institute for FY 2012 in Singapore 
Hadiyah Nicole Green
University of Alabama at Birmingham

 This action funds Hadiyah-Nicole Green to conduct 
a research project, entitled "Gold nanoparticles and 
biodegradable thin films and the immune system," 
during the summer of 2012 at Nanyang Technological 
University in Singapore. The host scientist is Terry W. J. 
Steele.

 The Intellectual Merit of the research project lies 
in a new technique using nanotechnology to improve 
photothermal targeting of cells. This technique hides 
nanoparticles from the immune system by embedding 
them within biodegradable thin films. This method 
provides a way to target delivery of gold nanorods 
to only the desired cells and not to all cells. Current 
methods for using nanoparticles have the undesirable 
result of uptake by the liver, spleen and kidney which 
greatly limits the effectiveness of nanoparticles for use 
in a highly localized and minimally invasive approach 
to treat cancer.

NSF East Asia and Pacific Summer 
Institute for FY 2012 in Japan
Dr. Tae Kim 
University of Alabama in Huntsville

 This action funds Tae K. Kim to conduct a research 
project, entitled "Modeling the solar wind outflow using 
interplanetary scintillation data," during the summer of 
2012 at the Solar-Terrestrial Environment Laboratory 
(STEL), Nagoya University in Nagoya. The host scientist 
is Dr. Munetoshi Tokumaru.
 The Intellectual Merit of the research project lies 
in its multidisciplinary nature and potential impact 
on improving understanding of the solar wind flow 
throughout the heliosphere. Encompassing a number 
of scientific disciplines such as astrophysics, solar and 
space plasma physics, and computational sciences, 
this research primarily focuses on numerical modeling 
of the solar wind flow from near the Sun out to the 
heliospheric boundary with the local interstellar 
medium using solar wind speed and density estimated 
from interplanetary scintillation (IPS) observations at 
STEL as boundary conditions. Use of realistic, time-
varying boundary conditions such as those provided 
by IPS observations is necessary for accurate modeling 
of the heliosphere since the plasma properties in the 
interplanetary space fluctuate with time, often in a very 
dramatic fashion.
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bacterial communities associated with the external 
surfaces of lionfish. By examining this host-microbial 
relationship, a more thorough knowledge of the host 
organism can be obtained. The objectives of the 
research in Taiwan are twofold: first, record behavioral 
and density observations of lionfish on coral reefs in 
their native range, and second, analyze the bacterial 
communities associated with the external surfaces of 
lionfish in their native range. 

G8 Initiative: High Performance 
Permanent Magnets Sustainable for 
Next Generation (HPPMSNG)
Dr. Takao Suzuki , University of Alabama

 This NSF award to the University of Alabama 
Tuscaloosa and the University of Delaware funds U.S. 
researchers participating in a project competitively 
selected by the G8 Research Councils Initiative 
"Interdisciplinary Program on Material Efficiency: A 
first step towards sustainable manufacturing." This is 
a pilot collaboration among the U.S. National Science 
Foundation, the Canadian National Sciences and 
Engineering Research Council (NSERC), the French 
Agence Nationale de la Recherche (ANR), the German 
Deutsche Forschungsgemeinschaft (DFG), the Japan 
Society for the Promotion of Science (JSPS), the Russian 
Foundation for Basic Research (RFBR),and the United 
Kingdom Research Councils (RCUK), supporting 
collaborative research projects selected on a competitive 
basis that are comprised of researchers from at least 
three of the partner countries. 
 This interdisciplinary project with the United 
States, Germany and Japan focuses the issues of 
scarce availability and high-cost materials in Permanent 
Magnets (PM) and to offer alternative solutions for 
these issues. The current high performance PM heavily 
depend on Rare-Earth elements (RE). The consortium 
aims to develop RE-free PM. Emphasis focuses on 
thin films and nano-particles of PM with (BH) max 
of about 25 MGOe as the first step. Such Permanent 
Magnets have the potential to make possible new 
applications such as magnetic MEMS and biomedical 
sensors. At the second stage, emphasis will be placed 
on the development from thin films and nanoparticles 
to powders and bulk Permanent Magnets. Also, the 
development of fabrication processes for production 
and recycling of the materials will be integrated with 
the aid of a non-funded industry expert. The goal is to 
build the knowledge to achieve (BH) max, comparable 

NSF East Asia and Pacific Summer 
Institute for FY 2012 in New Zealand
Dr. Mallory Messersmith
University of Alabama at Birmingham

 This action funds Mallory Kate Messersmith to 
conduct a research project, entitled "Utilizing Aerial 
Imagery to Locate Archaeological Sites in New Zealand 
and Determine their Functions," during the summer of 
2012 at the University of Otago in Dunedin, Otago, New 
Zealand. The host scientist is Dr. Mark McCoy.
 The Intellectual Merit of the research project lies in 
the use of remote sensing techniques such as LiDAR 
analysis to locate and analyze prehistoric earthworks in 
New Zealand. While remote sensing has been utilized 
in some forms for decades, it is only with recent 
advances in resolution and techniques that its use has 
become widespread in the archaeological community. 
This project utilizes aerial-based LiDAR imagery to 
identify, categorize, and analyze earthworks and their 
surrounding landscapes in order to contribute to the 
broader investigation of the function of earthworks in 
prehistoric New Zealand.

NSF East Asia and Pacific Summer 
Institute for FY 2012 in Taiwan 
Dr. Julia Stevens, University of Alabama

 This action funds Julia L. Stevens of The University 
of Alabama to conduct a research project, entitled 
"Biogeography of a marine invasion: Comparison of the 
red lionfish between the native Indo-Pacific and invaded 
Atlantic regions," during the summer of 2012 at The 
National Museum of Marine Biology and Aquarium in 
Pingtung, Taiwan. The host scientist is Chih-Wei Chang.
The Intellectual Merit of the research project is as 
follows: For the last 25 years, the U.S. Atlantic Coast and 
the Caribbean Sea have experienced rapid population 
growth and dispersal of the invasive red lionfish, a 
venomous fish native to Indo-Pacific waters. Research 
on the impacts of lionfish on Atlantic and Caribbean 
reefs has highlighted the urgent need for additional 
studies on both this invasion and the invader. However, 
the paucity of research on the ecology of lionfish in 
their native range remains apparent, and without 
understanding their ecology in the Indo-Pacific it is 
impossible to determine what makes this species such 
a successful invader in the Atlantic and Caribbean
 Specifically, this research aims to assess the 
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to that for NdFeB.
 The consortium consists of six organizations from 
three countries. All the partner members have had 
rich experience on Permanent Magnets including the 
proposed Mn alloy systems. The consortium will work 
on RE free PM from fundamental materials issues, 
processing and manufacturing, and cost-effectiveness 
points of view. Also, emphasis will be placed on training 
students and post-doctoral fellows.

GOALI:  Size and Anisotropy 
Effects in Micro/Nano-Bonds with 
Comparable Grain and Bond Sizes
Dr. Leila Ladani
Dr. Viola Acoff
Dr. Milena Vujosevic 
University of Alabama

 This Grant Opportunities for Academic Liaison 
with Industry (GOALI) award is to investigate process-
microstructure-mechanical behavior in micro/nano 
bonds fabricated using a new technology of solid-
liquid inter-diffusion. These bonds, that are used to 
join metallic interconnects in microelectronic devices, 
have a comparable size with their constituting grains. 
Therefore, they are expected to behave anisotropically. 
Furthermore, unlike conventional joints, these joints 
mainly consist of intermetallics which profoundly affect 
the mechanical behavior of these bonds. Mechanical 
reliability of these bonds dictates the reliability and 
yield of the electronic devices fabricated using these 
bonds. 
 The goal of this research is to investigate the 
kinetics of bond formation as well as the mechanics of 
deformation, fatigue and failure of these bonds through 
modeling and experimentation. An experiment will be 
designed and conducted on the process to determine 
the effect of process parameters on the microstructure 
and mechanical behavior of these bonds and to 
determine the optimal process condition. Phase field 
numerical models will be developed to simulate the 
kinetics of bond formation. Mechanisms of deformation 
and damage will be studied through in situ mechanical 
and fatigue experiments at the micro/nano scale. Finite 
element simulation will be used to model fatigue and 
damage in these anisotropic bonds. The research will 
be conducted in collaboration with Intel Corporation 
who will provide assistance with specimen fabrication, 
thermo-mechanical fatigue testing and failure analysis 

of the specimens. 
 This research will lead to enhancements in the 
solid-liquid inter-diffusion process making it a viable 
option for electronic manufacturers to produce energy 
efficient high quality and reliable electronic devices. It 
will facilitate and expedite the process of eliminating 
lead from the current electronic processes making the 
process more environmentally friendly and benign. 
Simulation tools and fundamental knowledge generated 
in this research will advance several disciplines 
including electronic manufacturing, mechanics and 
material science and engineering

MRI: Acquisition of a BD Accuri C6 
Flow Cytometer for Multidiciplinary 
Undergraduate Research 
Dr. Melanie Styers
Birmingham Southern College

 Flow cytometry has become an integral tool 
in biological and biochemical research because it 
combines the versatility of fluorescence microscopy 
with the strength of quantitative population-based 
methods. This NSF MRI award provides funds for 
the purchase of a BD Accuri C6 Flow Cytometer to 
introduce and expand the use of flow cytometry at 
Birmingham-Southern College (BSC). Important for use 
in an undergraduate research program, the Accuri C6 
flow cytometer is compact, cost-effective, and capable 
of complex cellular fluorescence and counting analyses, 
supplying the functionality of a full-scale cytometer in 
a table-top apparatus. The versatility of this instrument 
will facilitate its use by undergraduate researchers in 
the Chemistry and Biology Departments in a variety 
of broad applications. The instrument will be used to 
quantitatively assess cellular fluorescence of bacteria, 
yeast, and mammalian cells. 
 In particular, flow cytometry will be used to 
address important questions in biology and chemistry, 
such as understanding the mechanisms that regulate 
membrane trafficking and control cell cycle progression 
in Schizosaccharomyces pombe, characterization of 
iron uptake pathways in Staphylococcus aureus, and 
investigation of the interactions between complex 
sphingolipid homeostasis and cell physiology in 
Saccharomyces cerevisiae. The CSampler® accessory 
will further allow BSC researchers to perform high-
throughput fluorescence-based assays for large-scale 
screening and identification of new avenues for 
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research. Importantly, the ease of setup and use of 
this instrument makes flow cytometry accessible for 
researchers at the undergraduate level.
 Flow cytometry allows researchers to rapidly 
quantify fluorescence levels in thousands of individual 
cells within minutes, providing quantitative information 
about cell populations that can be used to address 
many important biological and biochemical research 
questions. Introduction of flow cytometry will impact 
undergraduate education at Birmingham-Southern 
College, a primarily undergraduate liberal arts college 
of approximately 1300 students with well-regarded 
programs in biology and chemistry. Typically, one-
third of each incoming class expresses an interest in 
the sciences. 
 Though primarily for undergraduate research, 
this instrument will have a significant impact on 
teaching, training, and learning due to (1) the research 
requirement for all natural science majors at BSC and 
(2) integration of research into the curriculum of BSC?s 
teaching laboratories. Our intensive senior research 
programs are among the greatest strengths of the 
natural sciences at BSC. Every graduate of these majors 
must engage in a minimum of two terms of research. 
This instrument will provide senior research students 
with the opportunity to utilize an important technology 
not currently available at the College. Acquisition of 
this flow cytometer will also significantly impact 
students enrolled in biology and chemistry courses. 
Flow cytometry will be incorporated into research-based 
laboratories in Honors Cell and Molecular Biology, 
Genetics, Cell Biology, and Biochemistry, exposing 
students in these courses to flow cytometry data 
collection and analysis. Students will gain hands-on 
experience with flow cytometry, impacting the vast 
majority of science majors at BSC. 

Collaborative Research:  Constraining 
Rates of C-O Bond Reordering in 
Biogenic Calcite: Implications for 
Clumped Isotope Thermometry
Dr. Alaberto Perez Huerta
University of Alabama

 Temperature is a central aspect of climate, yet 
reconstructing the temperature history at Earth's 
surface over geological timescales has remained a 
challenging goal. Much progress has been made using 
the oxygen isotopic compositions of fossil carbonates 
such as shells, but these compositions depend both 

on the temperature during growth of the carbonate 
mineral, and on the oxygen isotopic composition of 
the water in which the mineral grew. Thus the oxygen 
isotope paleothermometer requires estimates of the 
oxygen isotopic composition of ancient waters, and 
the reconstructed temperatures will be in error if these 
estimates are incorrect. Carbonate "clumped isotope" 
thermometry is a new method that has generated wide 
interest within the geoscience community because it 
does not require assumptions about past water isotopic 
compositions, and moreover the method is capable of 
reconstructing both past temperatures and past water 
isotopic compositions. The temperature information is 
contained not in the overall isotopic composition of the 
mineral, but in the preferential "clumping" of the heavy 
isotopes carbon-13 and oxygen-18 into bonds with each 
other. However, while this feature lends the method 
great promise for solving long-standing questions in 
paleoclimate, geobiology, tectonics, and petrology, the 
same feature also leads to an inconvenient truth about 
preservation of the original isotopic signal: It is far 
easier, chemically and kinetically, for the abundances 
of carbon-13 ¬ oxygen-18 bonds to be altered during 
burial than it is for the bulk carbon- or oxygen-isotopic 
composition to be altered. The abundances of carbon-
13 ¬ oxygen-18 bonds can be altered by simple burial 
heating of the mineral that causes carbon and oxygen 
atoms migrate through the mineral lattice through a 
process called solid-state diffusion.
 This research investigates the kinetics of such C-O 
bond reordering using a combination laboratory and 
natural experiments focusing on brachiopod shells. 
The laboratory experiments will use methods borrowed 
from experimental petrology to determine Arrhenius 
parameters allowing prediction of the temperature-
dependent rates of solid state C-O bond reordering. The 
natural experiments will help to evaluate the laboratory 
experimental results, and will focus on 300 million-year-
old brachiopod fossils from North America. Brachiopods 
are an ideal material for such a study because they 
are widely used in paleoclimate studies, they have 
approximately-known initial temperatures and times 
of formation, they are resistant to recrystallization, 
and because contrasting burial histories can be 
compared. A major goal of the laboratory and natural 
experiments is to define the temperature - time domain 
in which original clumped isotope compositions can 
be preserved. Stated differently, investigators seek to 
answer questions such as "at what burial temperature 
does a fossil shell begin to lose its original clumped 
isotope composition due to solid state reordering."
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 The proposed work will result in the scientific 
training of at least two graduate students and two 
undergraduate students. The Texas A&M University 
(TAMU) and Johns Hopkins University (JHU) graduate 
students will each visit Perez-Huerta's lab at the 
University of Alabama to conduct electron backscatter 
diffraction analysis, and the students will visit the 
collaborating institution (TAMU or JHU) to learn clumped 
isotope, inductively coupled plasma mass spectrometry, 
cathodoluminsecence, and other techniques utilized 
in the study. The students will present findings 
at international meetings and prepare results for 
publication. The work is quantitative in nature and will 
provide training relevant both to academic and applied 
aspects of geoscience.  

Collaborative Research: MRI 
Consortium: Development of a 
Novel Telescope for Very High-
Energy Gamma-Ray Astrophysics
Dr. Valerie Connaughton
Dr. Michael Briggs
University of Alabama in Huntsville

 Very high-energy (VHE) gamma-ray astrophysics has 
been transformed by a number of stunning discoveries 
made by the current-generation, ground-based gamma-
ray observatories operating in the 100 GeV - 10 TeV 
energy range. These observatories are arrays of 2-4 
imaging atmospheric Cherenkov telescopes (IACTs) 
that detect VHE gamma-rays via Cherenkov light from 
secondary electrons in electromagnetic cascades 
initiated by gamma-rays in the atmosphere. Developing 
new instruments with significantly better sensitivity 
is not possible by a simple replication or upgrade of 
existing devices.
 With this award, the proponents will build a novel 
gamma-ray telescope that has the potential to transform 
the field, based on work by Schwarzschild and Couder. 
It incorporates original ideas for the optics, mechanics, 
and electronics to achieve substantial gains in angular 
resolution and field of view at costs comparable to 
existing instruments. The international Cherenkov 
Telescope Array (CTA) Consortium is preparing for 
a future IACT array with ten times better sensitivity 
and broader energy coverage to exploit the evident 
scientific potential of VHE gamma-ray observations. 
Some examples of new types of gamma-ray discoveries 
are searching extremely deeply for dark matter in 
the Galactic center and halo, testing cosmology 

with extragalactic background light measurements, 
resolving the details of shock acceleration in supernova 
remnants and pulsar winds, and advancing the 
physics of extragalactic jets by population studies and 
observations of short-term variability.
 This new telescope overcomes the fundamental 
limitations in angular resolution and field of view of 
current prime-focus IACTs. At the same time, it allows 
the application of new, lower-cost technologies for the 
camera focal plane sensors. This work will demonstrate 
the enhanced performance and improved reliability of 
the SCT design, and the location adjacent to VERITAS 
will allow the performance to be evaluated against an 
instrument of known sensitivity. The results from this 
effort will enable informed choices to be made for 
the construction of CTA or other future instruments. 
It will also enhance the capabilities of the VERITAS 
Observatory.
 Broader Impact: Working with industry, this work will 
foster emerging technologies for the mass production 
of relatively inexpensive, light, aspheric mirror 
segments that will both enable future instruments to 
deliver unique science capabilities and encourage use 
of the design in the other fields of astronomy. This 
project will provide a unique opportunity for integrated 
research and education for a substantial number of 
young scientists.

REU Site: Interdisciplinary Research 
in a Diverse Appalachian Ridge and 
Valley Ecosystem 
Dr. Rita Fincher
Dr. Betsy Dobbins
Samford University

 A Research Experience for Undergraduates (REU) 
Sites award has been made to Samford University 
that will provide research training for 12 students, 
for 9 weeks during the summers of 2013-2014. The 
program focuses on multidisciplinary research to study 
interactions in complex systems ranging from the 
molecular to the landscape scale in a diverse Appalachian 
ridge and valley ecosystem at Oak Mountain State Park 
(OMSP) near Birmingham, AL. There are a wide range 
of potential student projects, involving both field and 
laboratory research, to address questions in ecology, 
population biology, botany, geography, plant chemistry, 
molecular biology, cell biology and pathogenesis   
 Mentors are from the Departments of Biological and 
Environmental Sciences, Chemistry, Geography, and 
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Pharmacy at Samford University. REU students have 
access to a wide array of individual labs, core facilities 
(e.g., electron microscopy, LC-MS, cell culture), and the 
unique OMSP research facility. Students are expected to 
perform full-time research and to participate in weekly 
workshops on ethical conduct in research, data analysis, 
professional communication skills, career opportunities, 
and the graduate school application process. 
 In addition to the research process, students will 
participate in professional development activities, 
and field trips. Discussions with mentors, experts, 
and fellow students will help participants compare 
complex biological and biochemical interactions 
across research topics. Students are selected based 
on academic record, professional goals, and potential 
for outstanding research. Outstanding undergraduate 
students who have limited opportunities to participate 
in research at their home institutions and students 
from underrepresented minority groups are particularly 
encouraged to apply. Students are tracked to determine 
their continued interest in their academic field of study, 
their career paths, and the lasting influences of the 
research experience. Information about the program 
will be assessed by various means, including an REU 
common assessment tool.

Implementation Project: Strategic Plan 
for the Integration of Nanotechnology 
in Undergraduate Programs (SPIN-UP)
Dr. John Reutter
Dr. Karl Henry 
Dr. Joyce Rentz 
Dr. Kemba Chambers
Dr. Khalid Holmes
J.F. Drake Technical College

 This project builds on a very successful previous 
implementation project and has the goals to expand the 
number and diversity of STEM educational opportunities 
for students, to expand the number of minority, female, 
and first-generation students entering and completing 
postsecondary STEM education opportunities at Drake 
State, and to increase the percentage of students 
retained in and completing postsecondary STEM 
education programs at Drake State.
 The project includes twelve elements to further 
improve the college's STEM programs and to prepare 
students for study at 4-year institutions and high-demand, 
high-wage careers in STEM. They are: nanotechnology 

integrated across the curriculum, development of a 
chemistry program, faculty professional development 
in nanotechnology and chemistry, interactive, 3-D 
visualization learning objects and a 3-D classroom for 
STEM courses, Summer Bridge activities emphasizing 
nanotechnology, summer technology camps for middle 
school students, a Summer Technology Institute 
to introduce nanotechnology to secondary school 
educators, a first-year student coaching program shown 
to be effective in raising second-year and long-term 
retention rates, supplemental instruction that places 
peer mentors and tutors in classrooms to assist faculty 
and students, faculty and student research projects 
that can be presented at conferences, virtual learning 
communities utilizing interconnection between the 
College's Blackboard Learning Management System 
and various social network systems, and research on 
the effectiveness of student coaching, supplemental 
instruction, and interactive, 3-D learning objects on the 
retention and learning outcomes of minority, female, 
first-generation, and economically under-resourced 
students. This project will prepare veterans, minorities, 
women, first-generation students, and economically 
under-resourced students for a broad range of new and 
exciting, high-wage, high-demand STEM careers.

Development of an Ionic Liquid Force 
Field for QM/MM Simulations
Dr. Orlando Acevedo, Auburn University

 This award fundsMechanisms program and the NSF 
EPSCoR office for research to develop a comprehensive 
set of force field parameters for the simulation of 
hundreds of widely used ionic liquid combinations 
and next-generation alternatives with superior 
biodegradation and lower toxicity. Ionic liquids are a 
unique class of solvent, generally defined as a material 
containing only ionic species with a melting point below 
100 deg. C. Mixed quantum and molecular mechanics 
(QM/MM) Monte Carlo calculations featuring the custom 
force field and free-energy perturbation theory are used 
to elucidate how ionic liquids operate to enhance rates 
and/or shift mechanisms for three reaction categories: 
aromatic nucleophilic substitutions (SNAr), base-induced 
beta-eliminations, and keto-enol tautomerizations. The 
research objective is to establish a firm understanding 
of the intermolecular interactions occurring between 
ionic liquids and important chemical reaction classes.
 With over 100 million pounds of chemical waste 
treated yearly, a better understanding of how to 
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optimize recyclable ionic liquids for chemical reactions 
has the potential to impact society from the lab bench 
top to large-scale industrial manufacturing. In addition, 
this project expands the number of ionic liquid force 
field parameters available for simulation. The new 
parameters and equilibrated systems will be made freely 
available to the scientific community through a website. 
This proposal introduces computational chemistry to 
high school and undergraduate students through a 
hands-on "Instant Supercomputer!¨ workshop featuring 
the construction of a temporary supercomputer. The 
project will expose students to cutting edge research 
and will present an opportunity to do "public science" 
to solve a research problem with a real time audience, 
rather than disseminating prior results. 

Weights in Multilinear Harmonic 
Analysis and Partial Differential 
Equations
Dr. Kabe Moen, University of Alabama

 The overall goal of this project is to study the 
theory  of weights in harmonic analysis and partial 
differential equations. There are two distinct main 
themes that share the theory of weights as a common 
thread. The first theme aims to further develop the 
theory of weighted inequalities in the multilinear 
setting. This theory, while still in its adolescence, is 
expected to have significant ramifications to several 
multilinear operators. For example it may be used 
to improve the known bounds of the bilinear Hilbert 
transform and related bilinear maximal function; 
an emphasis of study will be to develop multilinear 
extrapolation techniques. The second theme focuses 
on the regularity of solutions to degenerate p-Laplacian 
equations. Such equations arise naturally in the study 
of mappings of bounded distortion (quasiconformal 
mappings) and more generally mappings of finite 
distortion. Considering distortion functions that belong 
to certain classes of weights allows one to work below 
the natural size assumptions, yet still obtain interesting 
regularity results. The common thread between the two 
motifs is the theory of weights.
 This mathematics research project contributes to 
the long-standing synergy between the two fields of 
harmonic analysis and partial differential equations, in 
particular to the study of nonlinear quantities. In the 
present setting such nonlinear terms correspond to 
mappings of finite distortion that are relevant within 
the pure mathematics realm and also have far-reaching 

applications to other sciences, such as physics and 
engineering; materials sciences; hydrodynamics; and 
medical imaging. Moen will continue to establish fruitful 
collaborations both nationally and abroad, and the 
outcomes will be disseminated through publications of 
research articles, as well as presentations at professional 
meetings. Moen will integrate this research project 
with education, mentoring, and community outreach. 
In particular, he plans to continue his community 
involvement by establishing outreach programs that 
will connect local grade schools with the University of 
Alabama-Tuscaloosa.

Experimental & Computational 
Design of High-Performance Polymer 
Membranes for CO2 Capture 
Dr. Jason E. Bara
Dr. Christopher H. Turner
University of Alabama 

 Membranes potentially offer a highly energy 
efficient technology by which CO2 can be captured 
from sources such as coal-fired power plants. While 
the currently available membranes present some 
desirable performance characteristics, only marginal 
gains can be made in CO2 transport rates via structural 
modification of these polymers. However, polymers 
containing hindered, basic groups offer unprecedented 
opportunities to develop membranes with much 
higher transport rates via facilitated transport of CO2. 
In the presence of water, these groups can promote 
the formation of bicarbonate (HCO3-) anion, which 
can enable extremely high transport rates for CO2, 
minimizing energy requirements and the cost of CO2 
capture. Because of the large number of possible 
membrane materials that can be developed around this 
concept, as well as a crucial need for detailed, molecular-
level simulation efforts in the field of polymer gas 
separation membranes, a fundamental understanding 
of the design, facilitated transport mechanisms and 
polymer structures of these membranes for CO2 
capture will be most readily achieved via coordinated 
experimental and computational studies. 
 The success of this project will significantly advance 
the fundamental understanding of polymer membranes 
and facilitated transport mechanisms for CO2 capture. 
Additionally, the results generated will be of interest to 
other major research areas, such as pharmaceuticals 
and biomaterials, where similar structures are used 
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for their therapeutic, antifungal and antibacterial 
properties.
 The proposed project provides an excellent 
educational platform for graduate, undergraduate 
students, as well as outreach activities. The students 
involved with the project will benefit from an excellent 
synergy and training opportunities within the combined 
experimental and computational efforts. The PI and 
co-PI are directors of the NSF-REU Site "Engineering 
Solutions for Clean Energy Generation, Storage, and 
Consumption" and this research proposal can provide 
multiple synergies and opportunities for students in 
that program. Additionally, our project will provide the 
basis for a new Honors Forum class taught within the 
Chemical and Biological Engineering Department at UA. 
This is an interactive, discussion-oriented class, which 
focuses on a new (contemporary) topic each semester. 
Bara and Turner will co-teach this class, focusing on 
emerging technologies for addressing CO2-related 
issues. Funding provided through this proposal will 
enable additional short-term research opportunities for 
undergraduate students. During the studies, students 
will learn skills related to the use of polymer synthesis, 
membrane characterization, NMR, instrument design 
using LabView, as well as develop skills in molecular 
simulations and electronic structure calculations. 

Role of the Nascent TnaC Peptide 
in the Inhibition of the Ribosome 
Function by Tryptophan
Dr. Luis Cruz-Vera
University of Alabama at Huntsville

 Intellectual Merit: Ribosomes are the molecular 
machines that carry out template-directed protein 
synthesis in all cells. They translate the sequence of 
the mRNA template into the corresponding protein 
sequence, in a process that is subject to multiple 
levels of regulation, including the ability to respond 
to the concentrations of certain cellular metabolites. 
An important but still poorly understood regulatory 
mechanism involves the interaction of the new protein 
(the 'nascent peptide') with specific cellular metabolites 
and with the ribosome itself, while the new protein is 
still near the site of synthesis inside the ribosome. 
The goal of this project is to elucidate how nascent 
peptides transform the ribosome into a metabolite-
responsive machine to control protein synthesis, using 
as a model the regulation of the expression of the 
tnaCAB cluster of genes (operon) by the amino acid 

L-tryptophan. Previous studies suggest that when the 
nascent TnaC peptide of the tnaCAB operon is present 
in the ribosome, L-tryptophan can also bind, causing 
translation of the TnaC protein to stop, while increasing 
the expression of the downstream tnaA and tnaB genes, 
which encode an enzyme in the tryptophan degradation 
pathway and a L-tryptophan transporter, respectively.  
The planned work aims to identify the mechanism(s) by 
which the nascent TnaC peptide promotes L-tryptophan 
binding to the ribosome and arrest of translation of 
TnaC protein. The formation of the L-tryptophan 
binding site will be addressed by designing a method 
to covalently crosslink L-tryptophan with ribosome 
components in the presence of nascent TnaC peptides. 
To complement the information obtained by cross-
linking, structural probing of ribosomal RNA will be 
carried out to localize changes induced by L-tryptophan 
binding. Determination of the mechanism(s) of inhibition 
by L-tryptophan will be studied by determining the 
dependence of the binding affinities of antibiotics and 
translation factors to TnaC-ribosome complexes as a 
function of L-tryptophan concentration. 
 Also, the function of the ribosomes containing 
the nascent TnaC peptide and L-tryptophan will 
be tested using antibiotics, translational factors 
and organic solvents that are known to activate 
the ribosome. These assays will help discriminate 
between inhibition of the binding of these molecules 
to the ribosome and inhibition of the actual chemical 
reactions performed in the ribosome active site. The 
planned experiments will reveal which components 
of the ribosome are involved in detecting cellular 
metabolites and which functions of the ribosome 
are regulated by the nascent peptides to control the 
quality of protein synthesis and gene expression.  
 Broader impact: Each year, this project will provide 
research training opportunities for two undergraduates 
majoring in genetics and two advanced graduate 
students training in biochemistry. In addition, a 
summer research experience will be offered annually 
to undergraduate students from Oakwood and Alabama 
A&M Universities, two schools in the northern Alabama 
region that predominantly serve under-represented 
minority populations. The PI and participating 
graduate students will contribute to already established 
workshops in genetics and biochemistry for students 
from Columbia High School, a minority-serving high 
school in the UA-Huntsville`s neighborhood. Ten high-
school students interested in biology careers will be 
selected to serve as student instructors. 
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 The DOE EPSCoR Program is positioned in the Office 
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 that include, 
Advanced Scientific Computing Research, Basic Energy 
Sciences, Biological and Environmental Research, Fusion 
Energy Sciences, High Energy Physics, Nuclear Physics.  
The goals of the DOE EPSCoR program are to:
•	 Improve the capacity to conduct sustainable and 

national competitive energy-related research
•	 Jumpstart infrastructure development
•	 Build beneficial relationships with ten world class 

laboratories in designated states and territories.  
 The Alabama DOE EPSCoR program is the central 
coordinating 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 
Alabama DOE EPSCoR Program’s Agency Director.  DOE 
EPSCoR provides funding support through two types of 
awards.
 The Implementation Grant is for a maximum 
period of six years with an initial period of three years.  
Maximum funding for Implementation Grants is $750K 
per year and only one active implementation grant 
per state or territory is permitted at a time.  Only one 
submission per state per Notice is permitted and all 
Implementation Awards must be submitted through the 
State DOE Office.  There is one EPSCoR Implementation 
Grant Financial Assistance Notice (grant solicitation) 
from the Office of Science per year.  Continuation 
funding for the awards will be contingent upon the 
availability of appropriated funds, progress of the 
research, and continuing program
 The EPSCoR-State/National Laboratory 
Partnership Grant is for a maximum period of 3 years.  
Maximum funding for these grants is $ 150K  per year.  
Ten percent state matching funds are required and only 
one active grant per individual investigator is permitted 
at a time.  Grants allow EPSCoR researchers to work 
closely  with  DOE  National  laboratories  to  conduct 
collaborative research and rain students.  Multiple 
submissions per state and laboratory are permitted 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 
permitted to support DOE National Laboratory activities.

DOE EPSCoR Implementation Grant
 In August  2009, Alabama DOE EPSCoR was awarded 
a DOE EPSCoR Implementation Award entitled, “Nano-
Structure-Enhanced   Phase   Change Materials (NEPCM) 
Tailored for Energy Efficiency, High-Power Electronics, 
Thermal Storage/Comfort and Building Materials 
Applications”, for an initial three years for $1.9M with a 
matching commitment of $1,1M.  The award is located at 
The University of Alabama and has been extended until 
August 2013.  Dr. John Steadman, Dean of the College of 
Engineering at the University of South Alabama, 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 Investigator.  
The Research Cluster collaborators include:  Drs. 
German Mills and R.L. Jackson, Auburn University; Dr. 
Muhammad Sharif, University of Alabama;  Dr. Tamara 
Floyd-Smith, Tuskegee University; Dr. Luis Cueva-Parra, 
Auburn University in Montgomery; and Dr. Kuang Ting 
Hsiao, University of South Alabama.  
 The Human Resource Development component 
provides support for researchers to visit a DOE 
National Laboratory either for a brief or extended 
visit.  This encourages researchers to establish and 
develop relationships with researchers at DOE National 
Laboratories.  During Year 3 of the grant, students 
traveled to Sandia National Lab to attend a LAMMPS 
User’s Workshop, a student continued a collaboration 
with a researcher at Rensselaer Polytechnic Institute, a 
student attended and presented research findings at 
the Society of Tribologists and Lubrication Engineers 
Conference, and 3D integration research was conducted 
at Argonne National 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 visiting scholars have 
been associated with this effort and their work has 
culminated in a great number of journal publications 
and conference presentations.
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DOE EPSCoR State Laboratory  
Partnership Awards

Effect of SOFC Interconnect-Cotating 
Interactions On coating Properties 
and Performance
Dr. Jeffrey Fergus, Auburn University

 This project was awarded in 2008 and is a 
collaborative effort between Auburn University and 
Pacific Northwest National Laboratory (PNNL).  Solid 
oxide fuel cells (SOFCs) are a promising technology for 
high-efficiency, low-emission energy conversion.  The 
high operating temperature of SOFCs improves the 
tolerance to fuel type and purity, so that SOFCs can be 
used with a wide variety of fuels, including gasified coal, 
methane and fuels derived from renewable biological 
sources, such as switchgrass.  The high temperature, 
however, also accelerates unwanted reactions, which 
places stringent requirements on the materials used.  
This project addresses one of these high temperature 
materials challenges – specifically, protective ceramic 
coatings for metallic interconnects.

Intermetallic Systems
Dr. Dr. Patrick LeClair
Gary Mankey
University of Alabama

 This partnership grant in the amount of $450K was 
awarded in June 2008 for a three year study of exchange 
interactions in intermetallic systems.  The goal of this 
research is to develop a  fundamental understanding of 
the exchange interactions in epitaxial intermetallic alloy 
thin films and multi-layers. 
 The materials under study - intermetallic alloys of 
Fe, Pt, and Rh - have a rich variety of ferromagnetic, 
paramagnetic and antiferromagnetic phases which are 
sensitive functions of composition, substrate symmetry 
and layer thickness. The aim is to formulate a complete 
understanding of the magnetic ordering in these 
materials, particularly in ultrathin films and multilayers, 
with an ultimate goal of producing layered structures 
with tunable magnetic properties. The alloy systems to 
be studied have a degree of complexity and richness of 
magnetic phases that requires the use of the advanced 
tools offered by the DOE-operated national laboratory 

facilities, such as neutron and x-ray scattering to 
measure spin ordering, spin orientations, and element-
specific magnetic moments. This project will contribute 
to DOE’s mission of producing “Materials by Design” 
with properties determined by alloy composition 
and crystal structure.  Advanced characterization 
techniques at DOE national laboratories will be applied 
to understand the materials fabricated at the University 
of Alabama, and a tight feedback loop will be used to 
tailor the magnetic properties on demand.  Developing 
the ability to control magnetic anisotropy, for instance, 
is essential for creating the next generation of magnetic 
storage media (such as hard disks), where individual 
bit sizes have already become smaller than 100nm 
in the largest dimension. Still smaller bits and higher 
storage density will require the ability to exquisitely 
tailor magnetic media properties at the atomic level, 
the ultimate goal of this study

Single-Molecule 
Spectroelectrochemistry of 
Interfacial Charge Transfer
Dr. Pan Shanlin, University of Alabama

 The central goal of this project is to investigate 
the interfacial charge transfer dynamics of single 
fluorescent 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 fluorescence 
blinking dynamics, their spatial distribution 
heterogeneities, and strong dependence on interfacial 
charge transfer to nanostructured iO2 electrodes. This 
study would potentially help understand the interfacial 
charge transfer dynamics in an organic photovoltaic 
(OPV) device, and ultimately empower us to confront 
challenges and problems prohibiting the development 
of efficient hybrid OPVs. 
 Our major accomplishments are shown as follows:  
(1) Ordered TiO2 nanostructures are designed and 
fabricated for studying interfacial charge transfer 
activities of single fluorescent 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 
interactions among excited and charged species 
that exist in a hybrid OPV device environment, (2) 
Heterogeneous photoinduced charge transfer activities 
of TiO2 single crystal surface are investigated using 
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combined methods of photoreduction for plasmonic 
antenna and surface-enhanced Raman spectroscopy
 The Plasmon antennas of silver nanoparticles are 
used to help obtain Raman of dye molecules to reveal 
the interfacial charge transfer dynamics of the single 
crystal particles. Photoelectrochemical techniques and 
single molecule Raman are used to investigate how 
different surface doping methods would affect the 
spatial distribution of the plasmon antenna and single 
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2012 Current DOE Awards

Award 
Institution Principal Investigator(s) Project Title  Award Type

Award 
Start
Date

Award 
End
Date

 Award 
Total

Auburn
University Dr. Jay Khodadadi DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 945,000

Auburn
University in 
Montgomery Dr. Luis Cueva-Parra DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 165,000

Tuskegee 
University TU-Floyd-Smith DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 180,000

University of 
Alabama Dr. Joe Benson DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13     183,896 

University of 
South Alabama Dr. John Steadman DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 180,000

University of 
South Alabama  Dr. Kuang-Ting Hsiao DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 71,104

University of 
Alabama Dr. Muhammad Ali Rob Sharif DOE Implementation NEPCM/HRD

DOE EPSCoR NEPCM 
Implementation Award 08/15/09 08/14/13 180,000

Auburn
University Dr. Jeffrey Fergus

Effect of SOFC Interconnect-Coating Interactions on 
Coating Properties and Performance DOE EPSCoR 06/15/08 06/14/12       15,000 

University of 
Alabama Dr. Patrick LeClair

Exchange Interactions in Epitaxial Intermetallic Layered 
Systems DOE EPSCoR 06/16/08 06/15/12 15,000

University of 
Alabama Pan Shanlin

Single-Molecule Spectroelectrochemistry of Interfacial 
Charge Transfer DynamicsIn Hybrid Organic Solar Cell DOE EPSCoR 08/15/10 08/14/13 497,000

crystal facet dependences., (3) a new method of probing 
redox reaction at single nanoparticle level has been 
invented using combined electrochemical and light 
scattering technique.  The ongoing project continues 
understanding interfacial charge transfer activities of 
single fluorescent polymer molecules in single TiO2 
nanotubes using fluorescence correlation spectroscopy 
and polarized fluorescence emission methods.  Dr. 
Pan’s research team is pictured below.



National Aeronautics & Space 
Administration EPSCoR

 The NASA EPSCoR program strengthens the research 
capabilities of 28 jurisdictions that have not in the past 
participated equably in competitive aerospace and 
aerospace-related research activities.  EPSCoR provides 
eligible jurisdictions with funding to develop a more 
competitive research base within their jurisdiction and 
member academic institutions.  The NASA EPSCoR 
mission is to:
•	 Increase the understanding, assessment, 

development and utilization of space resources and 
provide a strong education base.

•	 Promote partnerships and cooperation among 
universities, federal, state, and local governments, 
and aerospace related industries.

•	 Provide a university based network responsive to 
the nation’s aerospace needs.

 The Alabama NASA EPSCoR program builds upon 
existing strengths within the State, using facilities 
and personnel at the Space Grant Universities and at 
the 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 Consortium Director.  The goals 
of Alabama NASA EPSCoR are to:
•	 Effect a permanent increase in the national 

competitiveness of Alabama’s basic research 
programs in targeted areas.

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

•	 Provide the basis for continuing expansion of basic 
research in Alabama in the post-EPSCoR era.

NASA EPSCoR uses two primary funding mechanisms, 
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both types require cost-sharing of 1:1.
 The Research Infrastructure Development (RID) 
component enables jurisdictions to build and strengthen 
relationships with NASA researchers and are awarded to 
junior faculty.  The RID has a three-year base period of 
performance with a potential single, two-year renewable 
period of performance.  Currently awards are $125K per 
year.  A one-to-one match (cash or in-kind) is required 
for every NASA dollar awarded. 
 The Cooperative Agreement Notice (CAN) solicits 
topic-specific proposals addressing high-priority NASA 
research and technology development needs.  Awards 
are up to $750K for a three-year performance period.  
Of that, $75K is awarded to Dr. John Gregory (Alabama’s 
NASA EPSCoR Program Director) at the University of 
Alabama in Huntsville and $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.  
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2012 Current Alabama NASA EPSCoR Awards

Award  
Institution Principal Investigator(s) Project Title Type of Award

Award 
Start 
Date

Award 
End Date

Award 
Amount

Alabama A&M Dr. Tianxi Zhang
MHD Simulation of Non-Flux Rope CMEs Associated with 
Impulsive SEP Events NASA Seed Grant (RID) 06/01/08 05/31/12 60,000

Alabama A&M
Dr. Aschalew Kassu                         
Dr. Anup Sharma 

On-Chip Nanostructure Surface Plasmon Enhanced 
Raman Spectroscopy Sensor for Space Applications 
(Total $250K)

MSI Faculty Engagement 
Competition 05/01/12 04/30/14 112,500

Auburn   
University Dr. Maria Auad Shape Memory Behavior Induce by UV Light NASA Seed Grant (RID) 01/01/11 05/31/12 15,000

Auburn   
University Dr. Hareesh Tippur 

"Development of Prepreg and Out-of-Autoclave Process 
for Z-Aligned Carbon Nanofiber Toughened Lightweight 
Composites"

Cooperative Agreement 
Notice FY 10 (CAN) 09/01/10 08/31/13 135,000

Tuskegee
University Dr. Mahesh Hosur

"Development of Prepreg and Out-of-Autoclave Process 
for Z-Aligned Carbon Nanofiber Toughened Lightweight 
Composites"

Cooperative Agreement 
Notice FY 10 (CAN) 09/01/10 08/31/13 135,000

University of 
Alabama Dr. Timothy Masterlark

Exploring the Interior of an Active Volcano with Satellite 
Radar Data and Numerical Models NASA Seed Grant (RID) 01/01/11 05/31/12 15,000

University of 
Alabama Dr. Jaber Abu Qahouq

Single-Sensor Single-Controller Multi-Channel Solar PV 
Distributed Solar Grid System with Plug and Play 
Capability for Space Applications NASA Seed Grant (RID) 01/01/11 05/31/12 15,000

University of 
Alabama

Dr. Gregory Thompson, Dr. Mark 
Weaver

High Temperature Shape Memory Alloys for Improved 
Efficiency in Aeronautic Turbomachinery

Cooperative Agreement 
Notice  FY 09 (CAN) 09/12/09 09/11/13 675,000

University of 
Alabama

Dr. Kevin Chou, Dr. Viola Acoff, Dr. 
Leila Ladani

Electron Beam Additive Fabrication Technology for Rapid 
Manufacturing of Space Vehicle Hardware

Cooperative Agreement 
Notice  FY 11 (CAN) 08/01/11 07/31/14 674,988

University of 
Alabama in 
Huntsville Dr. John Gregory

Support for Mini-Travel Grants to visit NASA Centers and 
Student Interns

NASA Seed Grant RID 
Augmentation 06/01/11 05/31/13 50,000

University of 
Alabama in 
Huntsville

Dr. John Gregory (UAH)                  
Drs. K.T. Hsiao, Martin Parker &  Anh-
Vu Phan (USA)                        Dr. 
Mahesh Hosur (TU)                     Dr. 
Hareesh Tippur (AU)

Development of Prepreg and Out-of-Autoclave Process 
for Z-Aligned Carbon Nanofiber Toughened Lightweight 
Composites

Cooperative Agreement 
Notice FY 10 (CAN) 09/01/10 08/31/13 75,000

University of 
Alabama in 
Huntsville Dr. John Gregory

High Temperature Shape Memory Alloys for Improved 
Efficiency in Aeronautic Turbomachinery

Cooperative Agreement 
Notice  FY 09 (CAN) 09/12/09 09/11/13 75,000

University of 
Alabama in 
Huntsville

Dr. John Gregory                            
Dr. Gary Zank

The Dynamical Inner HelioSheath and the Space 
Radiation Environment

Cooperative Agreement 
Notice  FY 09 (CAN) 10/01/09 09/30/13 750,000

University of 
Alabama in 
Huntsville

Dr. John Gregory                            
Dr. Junpeng Guo

On-Chip Nanostructure Surface Plasmon Enhanced 
Raman Spectroscopy Sensor for Space Applications 
(Total $250K)

MSI Faculty Engagement 
Competition 05/01/12 04/30/14 137,500

University of 
Alabama in 
Huntsville Dr. John Gregory

Electron Beam Additive Fabrication Technology for Rapid 
Manufacturing of Space Vehicle Hardware

Cooperative Agreement 
Notice FY 11 (CAN) 08/01/11 07/31/14 75,011

University of 
Alabama in 
Huntsville Dr. Junpeng Guo Nano-Plasmonic Sensors for Space Exploration NASA Seed Grant (RID) 06/01/08 05/31/12 71,100

University of 
Alabama in 
Huntsville Dr. Lior Burko

Towards a Wave Extraction Method for Numerical 
Relativity Simulations on Femtosecond Frequency Comb 
Lasers NASA Seed Grant (RID) 08/03/09 05/31/12 40,000

University of 
Alabama in 
Huntsville Dr. Lingze Duan

High-Precision Remote Measurement of Target 
Kinematics based on Femtosecond Frequency Comb 
Lasers NASA Seed Grant (RID) 01/01/11 05/31/12 15,000

University of 
South Alabama

Dr. K.T. Hsiao, Dr. Martin Parker, Dr. 
Anh-Vu Phan (USA) 

"Development of Prepreg and Out-of-Autoclave Process 
for Z-Aligned Carbon Nanofiber Toughened Lightweight 
Composites"

Cooperative Agreement 
Notice FY 10 (CAN) 09/10/10 08/31/13 405,000
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 Researchers at University of South Alabama (USA) 
and Auburn University (AU) found that the critical stress 
intensity factor of a Carbon Fiber Reinforced Polymer 
(CFRP) composite can be improved by dispersing Carbon 
Nanofibers (CNF) into the composite system. 
 Researchers led by Dr. Kuang-Ting Hsiao (USA, 
Manufacturing Process) and Dr. Hareesh Tippur (AU, 
Fracture Evaluation) have conducted the stress intensity 
factor characterization in the in-plane direction of the 
CFRP laminate and the CNF-modified CFRP laminate 
and found about 45% improvement (see Table 1).  
The CNF dispersed in the CFRP apparently served an 
important role to mitigate the fracture behavior of the 
CFRP.  Most of CFRP in-plane elastic properties are 
dominated by the carbon fiber and not affected by the 
polymer matrix nor the nanoparticles dispersed in the 
polymer matrix.  However, for the fracture behavior, the 
elastic wave propagation serves a major role causing 
the sudden crack development; it is possible that the 
CNF in the CFRP provides an effective way to disperse 
and/or absorb the elastic wave and increases the 
resistance against the fracture related damages even 
in the in-plane direction of a CFRP.   The CNF-modified 
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 have been published 
in SAMPE 2012 (Society of the Advancement of Material 
and Process Engineering), Baltimore, MD, May 21-24, 
2012.

Electron Beam Additive Fabrication 
Technology for Rapid Manufacturing 
of Space Vehicle Hardware
Dr. John Gregory
University of Alabama in Huntsville
Drs. Kevin Chou, Viola Acoff, and Leila Ladan
University of Alabama

 Electron Beam Additive Fabrication (EBAF utilizes a 
high-energy electron beam to melt and fuse powders to 
build full-density parts in a layer by layer fashion.  EBAF, 
a relatively new additive manufacturing (AM) technology, 
can fabricate metallic components, particularly of 
complex shapes in an efficient and cost-effective 
manner compared to conventional manufacturing 
means.  EBAF can be an enabling technology for rapid 
manufacturing  (RM) of space vehicle harware, and thus 

NASA EPSCoR Projects

Development of Prepreg and Out-
of-Autoclave Process for Z-Aligned 
Carbon Nanofiber Toughened 
Lightweight Composites
Dr. John Gregory
University of Alabama in Huntsville
Dr. Hareesh Tippur, Auburn University
Drs. Kuang-Ting Hsiao, Anh-Vu Phan, & 
Martin Parker,University of South Alabama

 Researchers at the University of South Alabama 
(USA) and Tuskegee University (TU) found that Carbon 
Nanofibers (CNF) could effectively inhibit the interlaminar 
delamination of Carbon Fiber Reinforced Polymer (CFRP) 
composites.   As CFRP is being increasingly used in new 
aerospace and space vehicle applications, it is crucial 
to improve the survival rate against impact damage 
occurring operation, which typically cause the CFRP to 
delaminate under this surface and requires advanced 
non-destructive evaluation (NDE) to assess the damage 
area for repair.
 The impact-induced delamination in CFRP structures 
could add risk to the vehicle and increase the operation 
and maintenance cost such as longer downtime 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 delamination 
damage area can be reduced up to 67% in the low 
velocity impact (ASTM D5628-07).  The CNF-modified 
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 
limitation of expensive autoclave.  Figure 1 shows the 
impact damage areas of CFRP and CNF-modified CFRP 
panels.  Significant difference can be found.  Figure 
2 shows the microscopy comparison of the impact 
points of CFRP and CNF-modified CFRP panels.  It is 
clearly shown that CFRP was seriously delaminated after 
the impact and the CNF-modified CFRP was majorly 
damaged by indentation and fiber breakage.  The other 
researchers contributed to this work are Muhammad M. 
Rahman (TU), Landon Wallace (USA), and Shaik Jeelani 
(TU).
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can effectually assist in the design and development 
of next generation spacecraft.  However, space related 
applications using EBAF remain limited because the 
effect of EBAF parameters on part characteristics and 
property variations is not fully understood. 
 The overarching goal of this project is to 
broaden the effective 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 titanium alloy 
components. Research approaches include design of 
experiments, part fabrications and characterizations, 
mechanical evaluations, numerical models of the 
EBAF process physics including the thermal aspects 
and microstructural evolutions, and solid mechanics. 
Developed process models will be validated by basic 
experimentation to measure process variables including 
temperatures and melt-pool dynamics.  Further, 
validated models will be applied to pursue NASA case 
evaluations of specific space vehicle hardware for EBAF 
applications.RM technologies such as EBAF play a vital 
role in the hardware development of space vehicle 
systems.
 This collaborative research between the University 
of Alabama (UA) and MSFC will make contributions 
to both the fundamentals and space applications of 
EBAF, one of the core technologies in MSFC’s National 
Center for Advanced Manufacturing.  In addition to 
science and technology advancements, this project 
will establish diverse graduate research and education 
programs, involving both students and faculty from 
underrepresented groups, to increase future workforce 
in the aerospace engineering fields and to strengthen 
UA’s research competitiveness. 

The Dynamical Inner Heliosphere 
and the Space Radiation 
Environment
Dr. John Gregory
Dr. Gary Zank
University of Alabama in Huntsville

 By combining the collective expertise 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 initiate the development 
of a physics based predictive model to describe the 
interplanetary radiation environment throughout the 
inner heliosphere, including at the Earth.  To forecast 
and nowcast the radiation environment throughout the 
inner heliosphere, from the solar corona to ~10 AU, 
requires the fusing of three components: 1) the need 
to provide probabilities for incipient solar activity (both 
all clear forecasts and the when, where, and how strong 
for outbursts); 2) the ability to use these probabilities 
and daily solar coronal and solar wind observations to 
continuously model the 3D time-dependent heliosphere, 
including magnetic field structure, within 10 AU; and 3) 
the ability to model the acceleration and transport of 
energetic protons, electrons, heavy ions, and neutrals 
based on current heliospheric conditions. By developing 
a physics based radiation model, we will be in a position 
to transition it to an operational forecast and nowcast 
tool, positioning us to support 1) NASA’s human 
health radiation research program, which is critical to 
reduce uncertainties in radiation effects and to better 
define radiation limits on future space flight; 2) the 
NOAA Space Weather Prediction Center (SWPC), which 
monitors and forecasts the space weather environment 
and works closely with the JSC Space Radiation Analysis 
Group (SRAG) and other operational NASA missions; 3) 
the NASA JSC SRAG which provides and coordinates 
operational support to human space flight; 4) robotic 
missions, where the focus is on designing spacecraft 
to survive the space radiation environment, and for 
which operational support varies widely from project 
to project, and finally 5) ongoing defense needs.  A 
successful outcome to this project will therefore 
significantly increase future research opportunities by 
opening up a large and varied potential customer base, 
both in research and in applications to government/
federal, defense, and aerospace industrial needs.
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 The National Research Initiative (NRI) Competitive 
Grants Program was established in 1992 at the 
Cooperative State Research, Education and Extension 
Service (CSREES) and served as the USDA EPSCoR 
Program until it was superseded by the Agriculture and 
Food Research Initiative (AFRI) in 2008. 
 The ARFI Food and Agricultural Science 
Enhancement (FASE) and EPSCoR program is designed 
to help institutions develop competitive research, 
education and extension/outreach programs in high-
priority areas of national need in agriculture, food, 
and environmental sciences.  Strengthening Awards 
consist of Sabbatical 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.
Sabbatical Grants, Equipment Grants, Seed Grants, and 
Strengthening Standard Project Awards will be available 
during each funding cycle to ensure that researchers 
at institutions and states that are underrepresented in 
terms of federal research, education, and extension/
outreach funding receive a portion of AFRI funds.  
Eligibility for all strengthening categories except 
equipment grants includes
•	 Faculties of small and mid-sized academic 

institutions (total enrollment of less than 17.5K), 
that are not among the most successful universities 
and colleges for receiving federal funds for science 
and engineering research

•	 Project Directors at degree-granting institution 
USDA EPSCoR states

•	 Minority serving institutions.
 All degree-granting institutions that are not among 
the most successful in receiving federal science and 
engineering research funds are eligible for Equipment 
grants.  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 percentile of all states, based on 
total funding for the previous 3-year period (excluding 
strengthening set-aside funds). 
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USDA EPSCoR Projects 

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

 Forests in the U.S. contain significant levels of under-
utilized woody biomass in the form of forest harvesting 
residues, small diameter unmerchantable trees, and 
biomass available due to forest health issues (dead 
or dying timber or timber being harvested to improve 
health of existing stands).  In Alabama alone, over 14.6 
million tons of this material is available for production 
of liquid fuels and chemicals on an annual basis.  These 
levels of biomass feedstock production can contribute 
significantly to the nation’s goals for energy security 
and economic viability if technological advances are 
achieved in the biochemical and thermochemical 
conversion platforms. Auburn University (AU) is 
uniquely suited to lead this comprehensive research 
program focused on developing and implementing next 
generation biorefining technologies and production of 
hydrocarbons from our biomass resources.  This is due 
to AU’s close interaction with the forest and agriculture 
based industries and our long standing alternative 
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 production of hydrocarbon fuels, 
hydrogen and consumer chemicals from lignocellulosic 
biomass resources.  A multidisciplinary team of 
researchers from chemical engineering and biosystems 
engineering has been assembled to lead this program.  
The team has been collaborating for several years 
and have established significant synergies in their 
research efforts particularly in catalyst development/
characterization, fuels production 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 consisting of biomass fractionation and 
several conversion technologies, most notably a pilot-

scale gasification unit that will be used to produce the 
synthesis gas for supercritical phase Fischer-Tropsch 
synthesis and catalytic dehydrogenation studies.  This 
research program will advance our understanding of 
the natural molecular assemblies inherent to biomass 
and their molecular level separation (fractionation) 
and transformation.  By combining cutting edge 
experimental and multi-scale computational efforts, this 
project will enable the molecularly informed design of 
novel chemistries, catalyst architectures and processes 
that will make sustainable production of hydrocarbon 
fuels and chemicals a technical and economical reality 
for future generations.

TRENDS AND EMERGING ISSUES 
IN SOIL MICROBIAL ECOLOGY: 
CHALLENGES AND OPPORTUNITIES 
Dr. Z. Senwo, Alabama A&M

Although minorities are seriously underrepresented in 
the professional fields of agricultural sciences, 1890 
Land-Grant institutions are among more than 2,000 
colleges and universities in the United States highly 
ranked in the training of African-American agricultural 
and natural resource scientists.  Historically, agriculture, 
as a profession and discipline, has been perceived poorly 

by minority students, 
despite its overwhelming 
contributions to improving 
our economic growth, 
assurance of food security, 
peace, and our wellbeing 
throughout human history.  
While there is critical need 
to diversify the workforce 
in food, agriculture, 
natural resource and 
environmental sciences, 
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our 1890 institutions continue to experience declining 
enrollments in these fields.  The declining enrollment 
threatens viability and, sustainability of academic and 
research programs, the mission to serve society and 
particularly the underserved communities. underserved 
communities.  Microbes will be at the heart of solutions 
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 questions previously not experimentally 
approachable. 
 Funding under the Agriculture and Food Research 
Initiative (AFRI) will support a session on “Trends and 
Emerging Issues in Soil Microbial Ecology: Challenges 
and Opportunities” at the 2011 ARD symposium. The 
specific objectives are:  (1) discuss ideas, resources, 
capacities and capabilities to strengthen soil microbial 
ecology research and training programs at 1890 
institutions; (2) identify emerging areas/issues for 
research and training in soil microbial ecology; (3) 
discuss and explore developing multistate, multi-
institution, 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 participation in AFRI soil 
microbial communities priority grant program; (6) 
develop networks and partnerships with 1862s and 
USDA-ARS scientists. 

The Rise of Institutional Timberland 
Ownership in the United States  
Dr. Daowei Zhang, Auburn University

 Institutional timberland ownership in the United 
States has risen drastically in the last decade, causing a 
significant change in the input/output-market structure 
and conduct of the timber industry.  In this project, we 
intend to identify and map this ownership group, and 
study their timber supply and management behavior and 
the associated environmental impacts, in comparison 
with other forest ownerships.  We expect to bring new 
knowledge about this rising group of landowners and 
related policy and economic matters. 
 This project is about the economic and policy 
implications of rising institutional timberland ownership 
in the country.   In particular, we (1) identify and map 

institutional timberland ownership in the U.S. South, (2) 
estimate timber supply from institutional timberland and 
other ownership, (3) study the environmental impacts 
associated with different timberland ownerships.
 This project provides new and basic knowledge 
and enhances our understanding of the change in the 
structure and conduct of the timber industry.  The 
results may have implications on the efficiency, equity, 
competitiveness, and sustainability of U.S. forestry 
sector.

Phermone Perception in Moth 
Dr. Smita Mohanty, Auburn University

 Insects mating involves recognition of pheromone 
by the male insects. Female insects secrets pheromone 
which is species specifically recognized by the male 
insects. The male insects follow the pheromone 
plume to the source. Thus, understanding the 
pheromone recognition, binding and release by the 
pheromone-binding protein is very important to 
design “anti-pheromone” or pheromone mimetics 
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 perception is essential if disruption of mating 
via sensory inhibition is to be achieved.  
 A complete understanding of protein function and 
mechanism of action can only be accomplished with a 
knowledge of the three dimensional structure of the 
protein and its interactions with different pheromone 
and pheromone analogs at atomic resolution.  This 
research program is directly relevant to the USDA 
(AFRI) competitive research grants program in pest and 
beneficial insects in plant systems. Insects perceive plant 
odors by a similar olfactory transduction 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 
recognition, binding and release process of the 
pheromone by soluble odorant-binding proteins, which 
is necessary for the designing of anti-pheromones. 
 With this new information, we expect that ecologically 
and biochemically specific modes of disruption of 
mating through inhibition of the pheromone perception 
in male insects can be implemented. The concepts 
and practice of mating disruption and male trapping 
using pheromones are now well established. However, 
the use of chemically reactive pheromone mimics, i.e. 
antipheromones, in achieving permanent impairment of 
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male olfaction remains an unattained goal.  One reason 
for this failure may be that simple pheromne mimicry is 
inadequate to stimulate the receptor.  The ultimate goal 
of our research is to establish how all of the different 
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2012 Open Alabama USDA EPSCoR Awards

Institution Project Title Principal Investigator

Award
Start
Date

Award
End
Date

 Award 
Amount

Alabama A& M
Trends and Emerging Issues in Soil Microbial Ecology:
Challenges & Opportunities Z. Senwo 02/01/11 01/31/12 10,000

Alabama A& M

Silvopasture Systems for increasing Productivity, 
Profitability, and Sustainability on Small and Medium-Sized 
Farms in the Southeast USA E.Z. Nyakatawa 02/01/12 01/31/15 498,000

Auburn University
HypoThalmic Site of Action of Kisspetin in the Regulation of 
Growth Hormone Release in Ruminants

J.L. Sartin, I.J. Clarke, J.A. 
Daniel, R. Millar, B.K. Whitlock, 
R.R. Wilborn 03/15/10 03/14/12 348,836     

Auburn University Whole Genome Sequencing of Catfish Z.J. Liu 12/01/09 11/30/12 800,000

Auburn University

Cogongrass and Ecologically based Weed Management 
Strategies:  Impacts on Insect Diversity and Pine Decline in 
the Southeastern US

S.F. Enloe, N.J. Loewenstein, 
L.G. Eckhart, D.W. Held 01/01/10 12/31/12 494,000     

Auburn University

Ionomics of the Plant Pathogen Xylella Fastidiosa:  The 
Role of Trace Elements and Nutrients in Infection and 
Progression of Disease P.A. Cobine 03/01/10 02/28/13 295,000

Auburn University International Symposium on Genetics in Aquaculture XI R.A. Dunham 04/15/12 04/14/13 30,000

Auburn University Phermone Perception in Moth S. Mohanty 02/01/11 01/31/14 356,037

Auburn University The Rise of Institutional Timberland Ownership in the US D. Zhang, B. Butler 02/15/11 02/14/14 252,718

Auburn University

Survival of S. Enterica and E. Coli O157:H7 in Soil and 
Internalization into Leafy Greens as Affected by the 
Presence of Biochar and Fungi Z.T. Williams 09/01/12 08/31/14 130,000

Auburn University

Enabling the Catfish Genome Sequences for Selection 
through Enchanced Scaffolding, Transcriptome Sequencing 
& Analysis of Genetic Variation l. Zhanjiang 04/15/12 04/14/15 383,274

Auburn University
Fuel and Oxygenate Co-Products from Biomass 
Fractionation and Advance Catalytic Conversion Processes

M.R. Eden, C.B. Roberts, S.E. 
Taylor, S. Adhikari 01/01/11 12/31/15 800,000     

Auburn University
Simultaneous Glucose and Xylose Fermentation Using 
Coculture in a Novel Bioreactor J. Wang, Q. He 12/01/09 11/30/11 150,000

Auburn University
Effects of Viral Immunosuppression on Disease in 
Vaccinated Chickens

V.L. van Santen; H. Toro, F.J. 
Hoerr 09/15/07 09/14/11 359,000     

Auburn University
Development of the SNP Platform and its Application for 
Genetic Mapping in Catfish Z.J. Liu 01/01/09 08/31/11 725,000

Auburn University
The Role of Cytokinin Regulated Transcription Usings 
Coculture in a Novel Bioreactor A.M. Rashotte 09/01/08 08/31/11 382,828

Auburn University

Millions of Acres, Billions of Trees:  Social and Economic 
Impacts of Timberland Sales by the Forest Products 
Industry of Alabama

L.C. Bailey, L. Teeter, R. 
Barlow 09/01/11 08/31/16 499,999     

University of Alabama
Establishing Whether Chrominum is an Essential Element:
Absorption, Transport, and Mode of Action J.B. Vincent 12/01/08 11/30/11 482,090

Tuskegee University
Effect of Toxoplasma Gondii Gra10 Protein on Ovine 
Immune Response to Infection W.H. Witola 05/15/12 05/14/14 200,000

University of Alabama 
in Huntsville

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

R. McNider, J. Christy, J. 
Cruise, G. Hoogerboom, G. 
Ward 04/15/11 04/14/15 2,176,080

components interact including PBPs, sensillar enzymes, 
putative receptors, ion channels and other unknown 
components.



EPSCoR/IDeA Jurisdicton Funding Eligibility
Jurisdictions NSF DOE NASA USDA NIH

States
Alabama X X X X  
Alaska X X X X X
Arkansas X X X X
Connecticut X
Delaware X X X   X
Hawaii X X X X
Idaho X X   X X
Iowa X   X
Kansas X X X X
Kentucky X X X X X
Louisiana X X X   X
Maine X X X X X
Mississippi X X X X X
Missouri X X X  
Montana X X X X X
Nebraska X X X X
Nevada X X X X X
New Hampshire X X X X X
New Mexico X X X X X
North Dakota X X X X X
Oklahoma X X X X X
Rhode Island X X X X X
South Carolina X X X X X
South Dakota X X X X X
Tennessee X      
Utah X  
Vermont X X X X X
West Virginia X X X X X
Wyoming X X X X X

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

            TOTAL 31 28 28 26 24

Different states are eligible for EPSCoR/IDeA programs in each agency based on eligibility formulas.
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