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TO THE ALABAMA COMMISSION
ON HIGHER EDUCATION

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 has enjoyed recent success, securing nearly $7.9M in new federal research funding during
FY 2014 and over 8.9M during FY 2015. Federally funded research expenditures for the same periods
exceeded $16.7M and $12.4M, respectively. 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 during FY 2014 included $343K for administration and
$766K for the Graduate Research Scholars Program (GRSP). The GRSP has supported over 226 graduate
students since 2006, leading to 45 Master’s degrees and 129 Ph.D. degrees as of December 2015. During
the fall of 2015, 36 students were awarded GRSP funding in Round Ten, 22 of these are new awardees.
Three are working toward a Master’s degree, one is working on both a MS and a PhD, while thirty-two
are working toward a PhD. More information regarding the GRSP can be found in Volume 8 of the GRSP
Booklet published December 2015.
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,

Lynne Chronister						Christopher M. Lawson
Chair, Alabama EPSCoR Steering Committee			
Executive Director, Alabama EPSCoR
Vice-President for Research 					
Vice Chair, Coalition of EPSCoR States
University of South Alabama					
Professor, Department of Physics
								University of Alabama at Birmingham
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Overview & highlights
other federal agencies: the Department of Energy
(DOE), the U.S. Department of Agriculture (USDA),
the National Aeronautics and Space Administration
(NASA), and the largest of all, 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 which is
called IDeA or Institutional Development Award.

The Experimental Program to Stimulate Competitive
Research (EPSCoR) was started 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
1980s subsequently prompted the creation of EPSCoR
and EPSCoR-like programs that currently exist in four

EPSCoR GOALS
•

To provide strategic programs and opportunities for EPSCoR participants that
stimulate sustainable improvements in their R&D capacity and competitiveness.

•

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

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

1985. The core ALEPSCoR academic institutions in Alabama include the seven Ph.D. granting research
universities: Alabama A&M University, Auburn University, University of Alabama, University of
Alabama at Birmingham, University of Alabama in Huntsville, Tuskegee University, and the University
of South Alabama. Other academic institutions participate in and benefit from program activities through
satellite or outreach efforts and NSF Co-funding.
The primary goal of the consortium is to establish the infrastructure needed to increase sustained
national science and technology research competitiveness. This goal is accomplished by:
1. Supporting research clusters based on current Alabama research strengths.
2. Carefully planning major equipment purchases that 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 engineering fields.
5. Linking these clusters with higher education, government agencies, and the private sector.
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2014 - 2015 Alabama EPSCoR Notable Achievements
•

GRSP funded 36 students in Round 10 with 22 new awardees starting August 2015

•

Research expenditures in FY 2014 exceeded $16.7M and $ 12.4M in FY 2015

•

New EPSCoR awards neared $8M in FY 2014 and exceeded $8.9M in FY 2015

•

A new $742K NSF RII Track 3 grant, entitled, “STEM-IQ: Science, Technology, Engineering and
Mathematics Inquiry- Enhancing Science Education in Southeast Alabama” was awarded during FY 2014.

•

In FY 2015 Alabama researchers were awarded portions of two NSF Track 2 Awards. Drs. Sweatt and
Gamlin at UAB are participating in a two-state NSF Track 2 collaboration with South Carolina entitled
“RII Track-2 FEC: Bridging Cognitive Science and Neuroscience Using Innovative Imaging Technologies”
and UA Dr. Shanlin Pan is collaborating with Mississippi and Louisiana researchers in a three-state
project entitled, “RII Track 2 FEC: Feeding and Powering the World- Capturing Sunlight to Split Water
and Generate Fertilizer and Fuels”

•

New NSF Co-funded awards received in FY 2014 exceeded $4.38M and $2.4M in FY 2015

•

Received ongoing support for the NSF Track 1 project, entitled, “Enhancing Alabama’s Research Capacity
in Nano/Bio Science and Sensors” and an extension of Alabama DOE Implementation Grant graduate
student support and Human Resource Development program

•

In FY 2014, USDA AFRI Strengthening awards expenditures exceeded $1.1M while new awards in FY
2015 exceed $ 2.9M

•

In FY 2014, Alabama NASA EPSCoR was awarded one new Cooperative Agreement Notice (CAN) award
while three CAN awards are still ongoing

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.
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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The 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,
companies and opportunities; and to stimulate state
competitiveness in medicine, biotechnology, engineering,
mathematics and other applied sciences.
ALEPSCoR seeks to increase Research and Development
(R&D) competitiveness through the development and
utilization of science and technology resources residing in
Alabama’s major research universities. It strives to achieve
its objectives 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 movement 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 competitive 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 well educated workers that leading
companies require if they are to compete in a knowledgebased 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
competitiveness is critical for the long term economic health
of the state. Specifically, ALEPSCoR makes a difference to
Alabama through education, outreach, increased diversity,
partnerships. infrastructure building, economic benefit/
jobs, business opportunities, and a system that encourages
graduation and self-sustainability.
During FY 2014, Alabama EPSCoR researchers were
awarded nearly $8 milllion in new awards. These were from
the National Science Foundation, NSF’s Co-funding program,
NASA and USDA. Research expenditures for FY 2014
exceeded $ 16.7M as a result of the ongoing NSF RII Track 1
project, Enhancing Alabama’s Research Capacity in Nano-Bio
Science and Sensors, that began in 2011; the new NSF Track 3
Stem IQ project, numerous ongoing NSF Co-funded projects,
one DOE project - the NEPCM Implementation grant; several
NASA Cooperative Agreement Notice awards; and multiple
USDA AFRI Strengthening Grants.

EPSCoR Related Research Expenditures
FY 2014
NSF
2,956,136
Co-Funding
EPSCoR Inst
8,845,168
Other Inst
2,308,303
Grad Students
8,450
DOE
260,896
NASA
1,209,438
USDA
1,180,075
Total
16,760,017

New EPSCoR Related Awards FY 2014
NSF
2,242,711
Co-Funding
EPSCoR Inst
3,603,150
Other Inst
770,062
Grad Students
5,070
DOE
0
NASA
750,000
USDA
567,528
Total
7,938,521
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ALEPSCoR Improves Education

ALEPSCoR Provides Economic
ALEPSCoR makes a difference through the state’s colleges Benefits and Jobs

and universities, their science and engineering faculty, and
students. A primary focus of the team is preparing students
for careers in engineering, materials sciences, biological
sciences, physics, optics
and lasers, energy, forestry,
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 programs, teacher
education opportunities,
and development of new
science-based curricula.
These efforts improve
K-12 education without
significant investments from
the state.

External EPSCoR funded grants support new faculty hires
which provide salary for new research assistant professors,
post-doctoral research associates, graduate student stipends

ALEPSCoR Encourages Partnerships

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 graduate students.

ALEPSCoR cooperates with state leaders in government,

higher education, and business to establish productive,
long-term partnerships between universities, colleges, K-12
educational institutions, Alabama businesses, and other
governmental 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 Creates High Tech
Business Opportunities

ALEPSCoR Enhances Infrastructure
Human infrastructure is enriched by opportunities 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 funded research leads to intellectual property
that can serve as a catalyst for the creation 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 additional longterm jobs for Alabama residents.

7

management
Alabama EPSCoR Steering Committee
The ALEPSCoR Steering
Committee (AESC) is responsible
for fiscal and programmatic
aspects of ALEPSCoR activities.
Members include representatives
from the seven research
institutions, Alabama A&M
University, Auburn University,
Tuskegee University, University
of Alabama, University of
Alabama at Birmingham,
University of Alabama in Huntsville and University of South
Alabama as well as the Alabama Commission on Higher
Education.
In May 2015, Ms. Lynne Chronister became Chair of the
Alabama EPSCoR Steering Commitee while Dr. Ray Vaughn
became the Vice-Chair. Ms. Chronister serves as the Vice
President for Research at
the University of South
Alabama. Dr. Vaughn
serves at Vice President for
Research at the University
of Alabama in Huntsville.
In January 2015, The
Alabama EPSCoR Steering
Committee amended the
Bylaws to revise membership
into two-tiers:
Standing Committee
(StdC) – Vice Presidents
for Research or designee
of the seven Ph.D. granting
institutions along with
representatives from the Alabama Commission on Higher
Education (ACHE) and the Economic Development Partnership
of Alabama (EDPA).
Advisory Committee (AC)- public or private sector individuals
who will serve in an advisory role or as a technical expert.

Alabama EPSCoR Steering Committee
Standing Committee
Ms. Lynne U. Chronister
Chair, Alabama EPSCoR Steering Committee
Vice President for Research
University of South Alabama
Dr. Ray Vaughn
Vice Chair, Alabama EPSCoR Steering Committee
Vice President for Research
University of Alabama in Huntsville
Dr. Richard B. Marchase
Vice President for Research and Economic Development
University of Alabama at Birmingham
Dr. Elizabeth French
Proxy for Dr. Gregory Fitch
Director, Office of Institutional Effectiveness and Planning,
Alabama Commission on Higher Education
Dr. Shaik Jeelani
Vice President for Research and Sponsored Programs
Tuskegee University
Dr. Lloyd Walker
Dean and 1890 Research Director
College of Agriculture, Life and Natural Sciences
Alabama A&M University
Dr. John Mason
Vice President for Research and Economic Development
Auburn University
Dr. Carl Pinkert
Vice President for Research and Economic Development
The University of Alabama
William (Bill) Taylor, President
Economic Partnership of Alabama
Advisory Committee
Angela C. Till
Proxy for Greg Canfield,
Deputy Secretary
Alabama Department of Commerce
Fred McCallum, President
AT&T Alabama
Arthur J. Tipton, Ph.D.
President and Chief Executive Officer
Southern Research Institute
Mike Saxon
Vice President, Mobile Division
Alabama Power Company
Dr. Greg Hyslop
Vice President and General Manager
Boeing Research and Technology
Joe H. Ritch, Chairman
Tennessee Valley Authority
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ALEPSCoR Executive Director
Dr. Christopher Lawson has served as ALEPSCoR Executive Director since 2010. He previously
served as ALEPSCoR Associate Executive 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 published over 70
journal articles and 10 books or book chapters in these areas.
The Executive Director is the chief administrative officer of ALEPSCoR, and is appointed by
the AESC. The ALEPSCoR Executive Director has overall responsibility and authority for the dayto-day operation, management and coordination of the ALEPSCoR program. He is responsible
for constructing and administering a budget that best serves the needs of all federally funded
EPSCoR programs and providing reports to the Alabama Commission for Higher Education, fiscal
agent for state funds in support of EPSCoR. 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 Directors 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 budget requests.

Agency Directors
The ALEPSCoR Agency Directors provide oversight responsibility for the day-to-day operations of federal EPSCoR research
programs in Alabama, including responsibility for coordination, notification and supervision of all EPSCoR announcements
and awards issued by the federal government.
The ALEPSCoR Agency Director is the administrative officer for a designated EPSCoR program in Alabama. He or she is
appointed by the ALEPSCoR 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 assigned
by the Executive Director and AESC. ALEPSCoR currently has an EPSCoR Agency Director for NSF, DOE, NASA, and USDA.

Alabama NSF EPSCoR State Agency Director
Dr. Hosur is the Alabama NSF EPSCoR Agency Director as well as Principal Investigator (PI) on the NSFEPSCoR RII Track 1 grant headquartered at Tuskegee University. He also leads the effort on the Nano and
Biomaterials thrust. The thrust also consists of researchers at Auburn University, University of Alabama
at Birmingham, the University of Alabama, and the University of South Alabama. Together, they study
a broad spectrum of areas connected to materials research and engineering including nanotechnology,
advanced biomaterials, carbon/epoxy composites, epoxy syntactic 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 Engineering, M. Tech in Aeronautical Engineering and Ph.D. in Aerospace Engineering
from India. He is currently Interim Head and Professor in Materials Science Engineering at Tuskegee University. For more
information, contact Dr. Hosur at 334.724.4220 or hosur@myu.tuskegee.edu.
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Alabama DOE EPSCoR State Agency Director
John W. Steadman, P.E, serves as the Alabama Department of Energy (DOE) EPSCoR
State Agency Director, the Dean of Engineering at the University of South Alabama, and
is a licensed professional engineer. Dr. Steadman previously 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 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 Activities
Board Citation of Honor, the NCEES Distinguished Service Award with Special Commenation, the Wyoming Engineering
Society Outstanding Engineer Award, and the AT&T Foundation Award for Excellence in Teaching. Professor Steadman was
appointed to the Board of Registration for Professional Engineers and Professional Land Surveyors in Wyoming by three
different governors serving on that board for more than sixteen years. He has also been active in the National Council of
Examiners for Engineering 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.

Alabama NASA EPSCoR State Agency Director
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. Dr. Gregory has had programs funded
by NASA and the NSF in high energy astrophysics and in materials science in space for 40 years, and
had opportunities to fly many instruments and experiments in space on various platforms. He was
one of Alabama’s first NSF EPSCoR PIs in the 1980s. In August 2014, he was awarded the Space
Agency’s highest non-Civil Service award, the Distinguished Public Service Medal, for several decades
of service to NASA’s Space Science Research and Education programs. He is currently 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.
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Alabama USDA EPSCoR State Agency Director
Dr. Frank F. (Skip) Bartol is the Alabama USDA EPSCoR State Agency Director, Alumni Professor
of Reproductive Biology in the Department of Anatomy, Physiology and Pharmacology, Associate
Dean for Research and Graduate Studies, and Interim Director of the Scott-Ritchey Research
Center in the College of Veterinary Medicine at Auburn University (AU). Additionally, since its
establishment in September 2014, Dr. Bartol serves with Dr. Greg Barsh of the HudsonAlpha
Institute for Biotechnology, as co-Director of the HudsonAlpha/Auburn University Center for
Comparative Genomics and Translational Research. A member of the AU faculty since 1983,
Bartol obtained the BS degree from Virginia Tech and both MS and PhD degrees through the
Interdisciplinary Reproductive Biology Program from the University of Florida. Additionally, he
obtained advanced training in molecular biology as a Visiting Scientist and Scholar in the Center
for Animal Biotechnology at Texas A&M University. In 2005, Bartol was honored by his doctoral alma mater when he was
named a Donald Henry Barron Lecturer at the University of Florida in recognition of “outstanding research and scholarly
activities 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 supported by competitive
grants from the USDA National Research Initiative, the National Institute of Food and Agriculture (NIFA), the National Science
Foundation, and private organizations in the U.S. and abroad, as well as by the Alabama Agricultural Experiment Station. Dr.
Bartol served as Panel Manager for the U.S. NIFA Animal Reproduction program in 2014 and 2015. He is an active member of
the Society for the Study of Reproduction (SSR), the American Society of Reproductive Immunology (ASRI), and the Society
for Theriogenology (SFT), and was elected as an Honorary 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
responsible 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, Bartol lectures in bioethics and animal law 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

11

GRADUATE RESEARCH
SCHOLARS PROGRAM
Graduate students who represent the next generation 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.
During FY 2015, 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 226 exceptional graduate students.
Round Ten began in the Fall of 2015 by funding 36
students with 22 new recipients conducting research
funded by EPSCoR (Experimental Program to Stimulate
Competitive Research) programs at the National Science
Foundation, National Aeronautics and Space Administration,
U.S. Department of Agriculture, and the U.S. Department of
Energy Office of Science. Of the thirty-six students, twentynine (29) are pursuing a PhD while three (3) are working
towards a Master’s. Students are selected competitively by a
team consisting of one campus coordinator from each of the
PhD granting institutions in the ALEPSCoR Program. Renewals
are granted each year subject to satisfactory 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
nine 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. Students 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 universities are eligible to apply. The AESC
created GRSP Subcommittee to monitor and continually
make revisions to improve the program.
Additional information regarding the GRSP can be found
in Volume 8 GRSP Booklet published December 2015.

GRSP Campus Coordinators, left to right: Tommy Coleman,
John Wiest, David Berkowitz, Chris Lawson, John Steadman,
Skip Bartol, and Mahesh Hosur
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GRSP Campus Coordinators
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@southalabama.edu
(251) 460-6140

SUMMARY
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 successful in securing new funding from the NSF, DOE, NASA, and the USDA during FY 2014
and FY 15. Significant state commitment is necessary to sustain the ALEPSCoR activities and to provide concrete
evidence to the 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. For more information on Alabama EPSCoR programs
within the NSF, DOE, USDA, and NASA see the following sections.

A strong commitment
for EPSCoR is a sound
investment for our
State’s future.
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National science
foundation epscoR
The Experimental Program to Stimulate Competitive Research (EPSCoR) is designed to fulfull the mandate of the National
Science Foundation to promote scientific progress nationwide. 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
EPSCoR Jurisdictions
and by supporting training of future scientists and engineers in states where
NSF research support is equal to or less than .75 per cent of the total NSF
research and related activities budget for the previous three years. (p.44) The
NSF EPSCoR Office is located in the Office of the NSF Director where all EPSCoR
awards are made through a rigorous merit review process.
Alabama first became eligible for EPSCoR funding in 1985. In FY 2015, a
total of twenty-seven states and two territories were eligible for NSF EPSCoR
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
jurisdictions.
NSF allocated nearly 90 percent of research funding through a competitive
merit review process as grants or cooperative agreements to individual
researchers and groups at colleges, universities, academic consortia, non1985
1987
2000
2003
2009
1980
Idaho
Iowa
Alaska
Delaware
Alabama
profit institutions, and small businesses. In FY 2014, the grand total of NSF Arkansas
Louisiana
Utah
Maine
Kentucky
Mississippi
Montana
Nevada
2001
2004
Carolina North Dakota South Dakota Hawaii
2012
awards distributed across the world was $6,766,552K while the US total was South
New Hampshire
West Virginia Oklahoma
New Mexico
1992
Rhode
Island Guam
Puerto Rico
Tennessee
Missouri
Vermont
$6,744,793K. Alabama recieved $45,305K, NSF’s Office of the Director awarded
Kansas
2002
Wyoming
Nebraska
U.S. Virgin Islands
$ 4,798K to the seven PhD granting institutions (AAMU, AU, TU, UA, UAB, UAH,
and USA), Alabama State University, University of West Alabama, the Marine
Environmental Sciences Consortium and a graduate student. NSF EPSCoR uses three major investment strategies to achieve
its goal of improving the R&D competitiveness of researchers and institutions within EPSCoR jurisdictions. These strategies are:

NSF Funding Rates

All NSF

Alabama (All NSF)

2007

2008

2009

2010

2011

2012

2013

2014

No. of proposals

44,104

43,907

45,215

55,558

51,551

48,622

49,013

48,208

No of awards

11,352

11,024

14,642

13,014

11,185

11,533

10,844

11,122

funding rate

26%

25%

32%

23%

22%

24%

22%

23%

No. of proposals

498

479

605

708

614

699

647

666

82

82

147

119

98

110

94

103

16%

17%

24%

17%

16%

24%

15%

15%

No. of proposals

20

16

37

54

23

10

11

756

No of awards

20

12

27

35

14

9

4

337

100%

75%

73%

65%

61%

90%

36%

45%

No of awards
funding rate

NSF EPSCoR

funding rate
All NSF

Total*

Alabama (All NSF)

Total*

Alabama EPSCoR

Total

5,704,466 4,839,625 8,540,101 7,226,333 6,554,039 6,730,420 6,548,925 6,766,552
36,570

37,056

64,078

42,961

47,144

47,367

45,987

45,305

2,000,000 3,585,592 3,005,000 2,925,470 1,052,072 4,862,927 5,262,000 4,798,000

* Amount shown in thousands

14

National science
foundation epscoR
Research Infrastructure Improvement Program: Co-Funding of Disciplinary and
• Track-1 (RII Track-1) Awards. RII Track-1 awards provide up Multidisciplinary Research:

• EPSCoR co-invests with NSF Directorates and Offices in
the support of meritorious proposals from individual
investigators, groups, and centers in EPSCoR jurisdictions
that are submitted to the Foundation’s research and
education programs, and crosscutting initiatives. These
proposals have been merit reviewed and recommended
for award, but could not be funded without the combined,
leveraged support of EPSCoR and the Research and
Education Directorates. Co-funding leverages EPSCoR
investment and facilitates participation of EPSCoR scientists
and engineers in Foundation-wide programs and initiatives.

to $4 million per year for up to five years. They are intended
to improve the research competitiveness of jurisdictions by
improving their academic research infrastructure in areas of
science and engineering supported by the National Science
Foundation and critical to the particular jurisdiction’s
science and technology initiative or plan. These areas
must be identified by the jurisdiction’s EPSCoR governing
committee as having the best potential to improve the
jurisdiction’s future R&D competitiveness.
• Track-2 (RII Track-2) Awards. RII Track-2 awards provide up
to $2 million per year for up to three years as collaborative
awards to a consortia of at least two EPSCoR jurisdictions to
support innovation-enabling cyberinfrastructure of regional,
thematic, or technological importance in scientific focus
areas such as “Understanding the Brain” and “Sustainable
Food, Energy, and Water Systems”. These awards facilitate
the enhancement of discovery, learning, and economic
development of EPSCoR jurisdictions through the use of
cyberinfrastructure and other technologies.
• Track-3 (RII Track-3) Awards. RII Track-3 awards provide up
to $750,000 for up to five years to support the strategic
goal of broadening participation to improve future R&D
competitiveness of EPSCoR jurisdictions. These awards
are intended to broaden participation of underrepresented
groups in STEM fields supported by NSF - underrepresented
minorities, women, persons with disabilities and those in
underserved rural regions of the country.

Workshops and Outreach:
• The EPSCoR Office solicits requests for support of
workshops, conferences, and other community-based
activities designed to explore opportunities in emerging
areas of science and engineering, and to share best practices
in planning and implementation in strategic planning,
diversity, communication, cyberinfrastructure, evaluation,
and other areas of importance to EPSCoR jurisdictions (See
NSF 12-588). The EPSCoR Office also supports outreach
travel that enables NSF staff from all Directorates and
Offices to work with the EPSCoR research community
regarding NSF opportunities, priorities, programs, and
policies. Such travel also serves to more fully acquaint NSF
staff with the science and engineering accomplishments,
ongoing activities, and new directions and opportunities
in research and education in the jurisdictions.

New FY 14 and 15 NSF Research Infrastructure Improvement (RII) Awards
Award No.

1348368

1158862

Title
RII Track 2- STEM-IQ: Science, Technology,
Engineering and Mathematics InquiryEnhancing Science Education in Southeast
Alabama
RII: Enhancing Alabama's Research Capacity in
Nano/Bio Science and Sensors

PI

Inst

StartDate

EndDate

Awarded Amt

Co-PIName(s)

Allen Landers

AU

03/15/2014

2/28/2019

$742,711.00

Paul Cobine, Virginia
Davis, Mary Lou Ewald

Mahesh Hosur

TU

09/01/2011

additional
$1,500,000
(FY14), $750,000
(FY 15)

see list in this section

8/31/2015

1539034

RII Track-2 FEC: Bridging Cognitive Science
and Neuroscience Using Innovative Imaging
Technologies

John Sweatt and
Paul Gamlin

UAB

8/1/2015

7/31/2019

Collaboration (lead
Medical Univ of South
1,600,000
Carolina) UAB, Furman
(Alabama) of $4M
University, Univ of
total
South Carolina, Baufort
Campus

1539035

RII Track 2 FEC: Feeding and Poweing the
World - Capturing Sunlight to Split Water and
Generate Fertilizer and Fuels

Shalin Pan

UA

8/1/2015

7/31/2019

Collaboration Ole Miss,
828,000
(Alabama) of $6M UA, Miss. State, Tulane
Univ.
total project
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NSF EPSCoR RII Track 1
NSF RII-3 Cooperative Agreement #1158862
09-01-2011 to 08-31-2016
RESEARCHERS LISTING		

The Alabama NSF EPSCoR Track I grant entitled, RII:
Enhancing Alabama’s Research Capacity in Nano Bioscience
and Sensors (NBs) had a period of performance from
September 1, 2011 to August 31, 2015. This grant was
extended in September 2015 through August 31, 2016 with
additional funds of $750K. The work will continue research
including: polymeric nanocomposites, advanced green
composites, nanoparticles for biomedical applications, drug
discovery and delivery, disease diagnosis, and structural
stability at the nanoscale.
As a result of this research,
an article entitled, An enhanced
LSPR fiber-optic nanoprobe for
ultrasensitive detection of protein
biomarkers was one of Science
Digest’s ten most downloaded
chemistry articles published since
January 1, 2014. The lead author,
Mollye Sanders, is an undergraduate
student in biology mentored by UAH Optics professors.
This article appeared in Volume 61 of Biosensors and
Bioelectronics in November 2014 and can be found at
http://dx.doi.org/10.1016/j.bios.2014.05.009.

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,

Alabama RII Track 1
The NSF RII Track I continues an integrated, statewide
partnership among multiple academic institutions, including:
Alabama A&M University (AAMU), Auburn University
(AU), Tuskegee University (TU), the University of Alabama
(UA), the University of Alabama at Birmingham (UAB), the
University of Alabama in Huntsville (UAH), and the University
of South Alabama (USA). 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. Activities related to research,
education and outreach are carried out through four thrusts:
Nano and Biomaterials, Biotechnology, Optics and Sensors,
and Nanofabrication. Five junior faculty members have
received funds to kick-start their research activities.

Optics and Sensors Thrust-UAB
UAB
Sergey Mirov (Center Director)
		
Lawson, Gray, Camata, Fedorov, 			
		
David Hilton
UA
Robert Pitt
UAH Lindquist, Martyshkin, Fork, Reardon

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
performed are divided in three main areas: polymeric
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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
addtional 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
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 superlattices 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 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
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(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.

Workforce Development/Outreach Activities

NSF RII Track 1 Education Outreach

PI: Dr. Shaik Zainuddin, Co-PI: Dr. Mahesh V. Hosur
The Tuskegee University Materials Science and
Engineering Research Experience for Undergraduates (MSEREU) site, funded by the NSF for a period of three years
beginning March 2014, provided research opportunities to
undergraduates (primarily rising juniors and seniors) from
various four-year and community colleges in Alabama and
Georgia. The site provided support for ten undergraduate,
underrepresented minority students (5 males, 5 females)
from ten different colleges and were selected from over
100 applicants for participation in the 10-week materials
science and engineering research program. The site provided
students a unique opportunity to integrate multidisciplinary
cutting-edge research and educational activities in the MSE
program at TU. Students were involved in challenging and
meaningful projects where the integration of two or more
STEM disciplines such as “Development of bio fibers and
polymers for engineering applications” and “Synthesis of
nanoparticles for biomedical and engineering applications”
potentially may have a significant impact on their decision
to pursue graduate studies and STEM based careers. The
objectives of this site were to: 1) increase the number of
minority students who lack access to research opportunities
by exposure to materials science and engineering research
in a diverse and nurturing environment, 2) broaden the
recruitment pipeline for the MSE Master’s and PhD programs
at Tuskegee University and similar programs at institutions
across the country, and 3) provide students the opportunity
to experience co-mentoring, research safety training and

There is significant diversity among the faculty
disciplines across the NSF RII grant including engineering,
biological sciences, chemistry, and physics.
All NSF RII-grant universities are involved with Louis
Stokes Alliance for Minority Participation (LSAMP) and
Alliances for Graduate Education (AGEP) programs run by
Dr. Louis Dale at UAB. HBCUs, AAMU and TU, contribute
significantly to the broadening of participation by AfricanAmerican students. There are also a significant number of
faculty and students of Asian origin. Thus, the RII enterprise
comprises a diverse group students, faculty and staff
members. Tuskegee University received AGEP funding in
collaboration with Auburn University and University of South
Alabama.
Institutional Collaborations
While all Alabama EPSCoR institutions participate
in education and outreach activities involving broadening
participation, more specific collaborative efforts take place
in all the NSF RII grant research thrusts, most significantly
are the collaborations that take place with K-12 institutions
through the involvement of RII faculty in the Tuskegee
University lead Math and Science Partnership program.
Through this program, RII faculty are interacting with
Alabama State University faculty, middle school teachers
in 9 counties in the Black-belt region of Alabama, and five
community colleges.

Alabama RII activities targeting workforce development
include training of post-doctoral fellows, educating and
involving graduate and undergraduate students in research.
Graduate students are involved in day-to-day research tasks
while the undergraduate students are involved in either
research activities throughout the year, during the summer
or as participants of several REU programs.
Under this section, we include programs that lasted
more than one or two days. Some are described below.
Tuskegee University
Research Experience for Undergraduates (REU) Site in
Nano-Bio Materials Science and Engineering
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certification, improve technical writing and presentation
skills, introduce research ethics, prepare for the Graduate
Record Exam (GRE), and be introduced to minority science
role models/mentors as well as the larger scientific
community through seminars, workshops, conferences and
field trips. During the first year of MSE-REU site, students
conducted research through six different projects under the
mentorship of multidisciplinary faculty and their graduate
students from chemistry, biology, veterinary medicine and
materials science. Of the ten REU participants, one received
a travel award, another an internship at NASA, and another, a
full scholarship to join the chemistry master’s program upon
completion of BS requirements.
In addition, a faculty member used the research data
compiled by one program participant to obtain a research
grant; and at least 10 peer reviewed journal/conference
papers were expected to be published.
Minority Introduction to Engineering (MITE)
Tuskegee University‘s College of Engineering offers a
one-week summer pre-college program called MITE to high
school students who have completed the 10th and 11th
grades to prepare and motivate them to choose and enroll
in college engineering programs. 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 campus to introduce
various aspects of college life.
Students participating in the 2015 program year
were able to spend time with faculty from each of the four
departments within the college, were introduced to all
engineering departments, and participate in experiments.
The students completed a bridge made of Popsicle sticks,
presentation their creation to the other program participants
and counselors, and participated in an egg drop competition.
The high school seniors received early admission and one
participant received the Presidential and Merit Award for
fall 2015. MITE students concluded the program with a tour
of Procter and Gamble’s paper facility in Albany, Georgia.
Freshman Accelerated Start-Up Training and Retention
Engineering Curricula (FASTREC)
Also at TU’s College of Engineering is a summer
“Freshman Accelerated Start-Up Training and Retention

Engineering Curricula” (FASTREC) program. FASTREC
has been in place for over forty years, and is offered to
high school graduates to encourage historically underrepresented, under-served, minority students’ success in
science, mathematics, engineering, and technology.
Students for the FASTREC Program are selected based
on their high school and SAT or ACT scores. As an introduction
to the demands of engineering, students participate in an
open-ended design, specific project implementation, and in
Computer Aided Design/Computer Aided Manufacturing/
Computer Aided Engineering (CAD/CAM/CAE) activities.
Students are encouraged to engage in development activities
for mobile technology, thus developing applications for learning.
In addition, cooperative education, orientation, factory tours
and presentations by industrial speakers and role models are
provided for the summer session. FASTREC students in Years
2 and 3 further employ strategies for success that will include
peer mentoring and tutoring, celebrate intellectualism, iteration
on the personal road map, and aggressive monitoring by the
Assistant to the Dean. Up to seven semester credit hours may
be earned towards a BS in Engineering. FASTREC is recognized
as a national model by NSF and noted as a key strength of the
College of Engineering program.
Alabama A&M University
The primary goals of AAMU outreach activities were to
enhance interest in STEM (Science, Mathematics, Engineering
and Technology) and to support improvements in education
at the high school and undergraduate level. To accomplish
our undergraduate level goals, we identified students to
perform basic investigations in nanotechnology on projects
supported by NSF-EPSCoR. Four undergraduate students
presented their results at the Annual Science Open House
at Tuskegee University. The high-school research interns
presented the results of their research during the annual
AAMU STEM Day.
Summer Research Internship for High-School Teachers
and Students
The primary goals of our outreach activities were to
enhance interest in science, mathematics, engineering and
technology, STEM, and to support improvements in education
at the high school and undergraduate level. During the summer
of 2014, we conducted a summer research program for nine
(9) high school students and one high school science teacher.
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The students were assigned mentors and completed
a research project which they presented at the Annual
Science Presentation Night where we partnered with the
Upward Bound Math & Science Program sponsored by North
Alabama Center for Educational Excellence.
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 PhD and MS level graduate students. At the end of the
internship period, all participants presented their research
on posters. Approximately 200 people attended the poster
contest and included included internees, mentors, parents
and other well-wishers.
Auburn University
Teaching Enhancement Award (TEA) Program:
Bridging the Gap Between High School and College:
The 2014 Teaching Enhancement Award (TEA) Program
Our primary outreach
award activity during the
summer semester, 2014, 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 EPSCoRsupported 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, the student-teacher pairs each present 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 instill
excitement for 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), and in
all cases the student returns as an enthusiastic ambassador
for science and STEM-related programs.

In 2014 we advertised the program state-wide,
emphasizing schools with a high percentage of underrepresented students (as assessed by the presence of an
assisted meal program). We received 26 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 the AU research facilities. This
part of the program is designed to help students overcome
any perceived obstacles to making a successful transition
from high school to college.
Undergraduate Summer Research Scholar (USRS) Program:
The Biotechnology EPSCoR support was combined and
leveraged with the Auburn University Cellular and Molecular
Biosciences (CMB) Peaks of Excellence Program to support
20 undergraduate students in full-time research during the
ten-week summer semester of 2014. Students and faculty
mentors applied as research teams; 24 applications were
received and the top 20 were funded. Student-faculty pairs
underwent an orientation at the beginning of the summer
semester, and then the students spent 10 weeks immersed
in independent research under the guidance of the faculty
mentor. The students were supported on the equivalent of
a full-time research stipend and limited to taking one course
during the summer as they were expected to devote their
full time to their research efforts. At the end of the summer
the students gave 15 minute power point presentations of
their results in a day-long dedicated symposium. Students
were then required to present their research at Auburn
University’s “This is Research” symposium in the spring
of 2015. Furthermore, students were encouraged to
submit an abstract or a technical report to the AU Journal
of Undergraduate Studies as the first step in ultimately
publishing their results in a peer-reviewed scientific journal.
University of Alabama Tuscaloosa
During the summer 2014, Prof. Greg Thompson contributed
to three different outreach activities, described below:
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ASM Material Camp. Prof. Thompson and his colleague
in chemistry, Prof. Martin Bakker, host a week-long camp
where regional secondary education teachers came to
campus and learned how to incorporate materials into
their physics, chemistry, physical science and related
courses. As part of the instruction, the teachers were
given an array of low-cost, hands-on demos to support
the concepts taught. The aim was to engage and excite
students into the STEM fields upon graduating high
school. Profs. Thompson and Bakker roles involved the
recruitment of teachers, leveraging funds to support the
camp, including free on-campus housing, and organization
of the camp. ASM International provided ‘Master Teachers’
that provided instruction to the teachers. The program
supported 25 participants, of which approximately 10
were NOYCE fellows, a NSF sponsored program supporting
community college students in becoming STEM teachers.
High school interns- Prof Thompson continued his
involvement in the Nanoscience and Engineering High School
Research Internship program, initiated during his NSF Career
grant. The program involved approximately 8 faculty across
different colleges and departments mentoring high school
students in various research projects during the summer.
These students competed in regional, state and international
science fair and scholarship competitions.
MINT International Graduate Exchange Program. Dr.
Thompson served as the mentor of Christan Sterwerf from
Bielefeld University, Germany. MINT is a magnetic research
center on the UA campus and a former MRSEC site. Christan
grew a series of Cu/CuZr multilayers to understand their
deformation behavior as a function of interlayer thickness.
A publication is currently under development. The results
of which are being used by Prof. Thompson in collaboration
with a new assistant professor, Dr, Lin Li, in developing a
joint proposal on modeling and experimental studies in
deformation in nanostructured materials.
Dr. Dawen Li contributed to four different outreach
activities including: 1) Alabama Black Belt program, he
developed a scientific module on “Big Science from the Small
World of Atom - Understanding Atomic Structure with 3D
Visualization”; 2) module development and demonstration
enabling teachers to outreach more middle and high school
students and promote minority students’ interest in science

and engineering; 3) Participated in the LSAMP Summer Bridge
Program and supervised one African American student; and
4) Supervised two high school students in summer 2014. Mr.
Jack Chen won the 2015 national semifinalist of The Intel
Science Talent Search (Intel STS), a program for nation’s
most prestigious pre-college science competition while
undergraduate student, Mr. Michael Ikegami, won the first
place in the engineering poster competition, Undergraduate
Research & Creative Activity Conference at UA in both 2014
and 2015.
Summer 2014
•

•

•

Rural Entrepreneurial Internship Program (EIP) operated
in Moundville, Alabama, and targeted Hale and Green
County students representing the poorest performing
counties in Alabama. The program sponsored 14
students with start-up companies and research tied to
green technologies and incorporated concepts from
nano-bio-sensor science. Students participated in teams
with faculty and mentors from UA and surrounding
communities.
Research Experiences: Eight research experiences were
supported with UA RII faculty in nanofabrication and
nano-biomaterials on topics such as new industry uses
of organic materials and improved nanocomposites.
UA research faculty grant specific education and outreach
activities included: (1) ASM Materials workshop with
teachers, (2) an International Field Emission Symposium,
and (3) module development and presentation for the
Southeast Consortium of Minority Engineers teacher
workshop, Birmingham, Alabama.

Fall 2014-Spring 2015: Diversity Programming included
several core activities: (1) Greenhouse study and module
demonstrations with the Boys and Girls Club, Greensboro,
Alabama, (2) USDA 4H and Auburn Rural Studio meetings for
greenhouse support (3) Assistance provided to community
leaders for the development of a new Boys and Girls Club,
Moundville, Alabama, (4) Proposal development and writing
assistance provided to the West Alabama Boys and Girls Club,
(5) North Birmingham outreach project, (6) Native American
and Hispanic community networking to include sponsorship
of the first EPSCoR booth at the Society for Advancement
of Chicanos and Native Americans in Science (SACNAS)
for program information dissemination, networking, and
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recruitment, (7) Presentation of research data on career
barriers in STEM to the UA Chapter Society of Women
Engineers, and (8) outreach activity with special needs class.
Spring 2015: NUE on “Societal Implications of Nano Bio
Science” introduced 16 interdisciplinary students, as part of
a NEW 490 class, to RII concepts of new technologies and
sustainability with inquiry based opportunities to use hands
on modules developed through the Alabama MSP in Nano
Bio Science. The course was co-taught by Dr. Karen Boykin,
Dr. Dan Fonseca (mentor, Hispanic Professional Engineering
Society), Rick Houser (professor, Research Methodologies
UA), and David Nikles (Director, UA MRSEC in Nano). A service
learning project was included, teaming undergraduate and
outreach students on understanding the implications of nano
biotechnologies in rural Alabama Blackbelt communities.
Partners involved in the research component of the class
included Alabama Southern Community College, UA’s textile
department, and UAB’s Center for Green Composites. The
course was opened to participation by high school students
and teachers. A virtual seminar was hosted open to all
Alabama Nano Bio Sensor Science collaborators and outreach
participants on “Ethical Considerations of Nano Bio.”
Summer 2015: The 2015 Rural Entrepreneurial Internship
Program included students from Hale, Greene and Pickens
Counties to research concepts in composite materials.
Activities were held in conjunction with the Boys and Girls
Clubs, at the Green Box Incubator started through the RII
EPSCoR grant at the UA campus. Research involved the
use of bio-based textile composite products and emerging
technologies for design and manufacture by students and
mentors. Projects made use of new infrastructure including
3D printer, computing systems, virtual mentoring, and
smart greenhouses. Presentations with local leaders at a
community venue were conducted in August 2015.
University of Alabama at Birmingham
The Experiential Learning Academy was held for a team
of 20 undergraduate students providing hands-on training
on carbon fiber, materials and green manufacturing,
environmentally safe energy efficient materials, and design,
modeling and testing – June 01, 2014-July 30, 2014. The ELA
academy was run by senior NSF graduate students. This was a
significant learning opportunity for the Experiential Learning

participants. The students were awarded participation
certificates.
Girls Inc. workshop was held as part of the NSF outreach
activity on 5/2/2015 at the MPAD Center. Three teams of
18 girls in the 8th to 12th grades participated in 2-hour
workshop sessions.
Physics Bridge- was offered during the summer of 2014.
Ten rising ninth grade students from local area high schools
participated in a multi-day physics, optical and astronomy
workshop to introduce them to careers available within
Physics and Engineering. Experiments included basic
mechanics concepts (energy and momentum conservation,
standing waves, projectile motion) optics experiments
including geometrical and wave optics, holograms, fiber
optics, imaging, and astronomy experiments like the
orbital periods of planets, comets, and the observation of
sunspots (weather permitting). This program began in 2011,
,this was our forth
offering. It has served
approximately 75
students, over 3/4 of
these being members
from traditionally
underrepresented
groups in STEM fields.
University of Alabama in Huntsville
A NSF EPSCoR Nanophotonics Summer Camp was held at
University of Alabama in Huntsville in June 2014. About 10
K-12 students participated in the week long summer camp.
Most K-12 students were girls. One of them an African
American student. During the summer camp, Dr. Guo
and his graduate students gave presentations to the K-12
students on introduction of optics and nano-photonics. K-12
students were given the opportunity to see experiments and
demonstrations in Prof. Guo’s nanophotonics lab.
University of South Alabama
Summer Bridge Program: ENGINEERING EXPLORATION (E2)
The E2 (ENGINEERING EXPLORATION)- (the program was
renamed from Freshmen Research Experience in Engineering
(FREE) to E2) program at the University of South Alabama
recruited high achieving students recently admitted to various
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engineering majors at the University of South Alabama in
Fall 2014. With the same workshop schedule as previous
year, students were grouped into several teams to actively
participate and grow their critical thinking and team work
skills during this two-week research workshop. Instructors
were professors from electrical engineering and mechanical
engineering. Each morning, we offered basic knowledge and
instrumentation for material characterization and robotics
sensing, control, and programming. The following afternoon,
we had the team compete on design projects based on the
knowledge learned. The completion goals and rules were
announced and each team used LEGO Robots and LabVIEW
to realize their robot or instrumentation design. Their design
products were then tested and evaluated in the testing field
during the competition. Information and photos can be found
in the website at: https://sites.google.com/a/southalabama.
edu/free/announcements.

Science & Technology Open House 2015
This year’s annual Science & Technology Open House
was jointly hosted by Tuskegee University and Southeastern
Consortium of Minorities in Engineering (SECME) and
sponsored by Alabama Experimental Program to Stimulate
Competitive Research (EPSCoR), NSF – Math and Science
Partnership (MSP), and Center of Research Excellence in
Science and Technology (CREST). The meeting was held at the
Renaissance Hotel in Montgomery, January 30-31, 2015. It
brought middle and high school students together to interact
with peers from colleges across the State. Participation
included Alabama A&M University, Auburn University,
Tuskegee University, University of Alabama, University of
Alabama at Birmingham, University of Alabama at Huntsville
and the University of South Alabama along with Black Belt
area high schools and middle schools. High schools included:
Auburn, Booker T. Washington, Bullock County, Calhoun,
Central, Gardendale, Loachapoka, Notasulga, Ramsey, and
Parker High School. The following middle schools were
represented: Barbour County, Hayneville, Lowndes County,
Tipton, Hewitt-Trussville and Wilkerson Middle School.
This meeting provided a platform for students to showcase
their research work and network with students from other
institutions. It also provided a venue for middle/high school
students to interact with college students and faculty to
learn more about science, technology, engineering and

math (STEM) related disciplines and spur interest in these
fields. Approximately 350 students, faculty, teachers and staff
attendanded the two-day event.
District 7 U.S. Congresswoman Terri Sewell addressed
students, parents, teachers, and community leaders, on
the need for Alabama preparedness for the 21st century.
In her address, she encouraged students to start thinking
beyond their immediate surroundings, to think “big” as the
next generation of scientists and inventors. She stressed
the importance of science and technology in America, selfconfidence, and believing in oneself exampled by her life
story. Keynote speaker Dr. Lonnie G. Johnson, President and
CEO of Excellatron, also emphasized
the need for the students to think
big as scientists and inventors. Dr.
Johnson, famously known for the
invention of the water gun, shared
his life story through the various
stages of inventions and patents as
a way of encouraging the students
to be the next inventors.
A highlight of STOH were poster presentations and
competition among undergraduate to PhD students. A total
of 108 posters represented work by 30 Undergraduates, 13
Masters and 65 PhD students. Twenty judges from industry
and academia were tasked with selecting award winner
posters based on a students’ ability to explain their research
to non-scientific audience. Judges represented Johnson
Battery Technologies, Science Applications International
Corporation, Southern Nuclear, US Department of Army,
Georgia Pacific, Hyundai Manufacture of Montgomery,
Alabama Department of Environmental Management, Five
Stones Research Corporation, Central Alabama Veterans
Health Care System, Procter and Gamble Company, Baheth
R&D Laboratories Ltd,
Southern Company, Raytheon
Company and SSS Optical
Technologies, LLC. Feedback
from judges helped students
understand industrial needs
and thinking from a small
scale research lab to scale-up versions and how industries
can benefit from research. Two judges noticed similar
research and initiated alignment by the students to industrial
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needs. This underscores the motivation behind such a
conference where networking can be established not only
between students, but between students and industrial
representatives. Recruiting officers from different agencies
and companies will be invited to future STOH activities to
meet with students.
Another highlight was a workshop organized for high
school teachers under the theme “organizing our curiosity”.
As coined by Tim Minchin, “science is simply the word
we use to describe a method of organizing our curiosity”.
During the two-day event over two hundred 6th - 8th
grade school science
teachers and students
participated in a series
of activities ranging
from sessions that
focused on providing
middle teachers with
pedagogical tools
needed for creating
inquiry-based lessons to hands-on engagement in a mouse
trap car and VEX robotics designs. This audience also
interacted with graduate students whose curiosity has
evolved into what many may consider ground breaking
research. The participants were further amazed by the
opportunity to interact with the world renowned Engineer
and Scientist Dr. Lonnie Johnson whose curiosity to develop
an environmently friendly heat pump evolved into the
product named the Super Soaker squirt gun. The workshop
also covered awareness of internet security in the 21st
century. Another goal of the Science and Technology Open
house was to enhance the partnership and collaboration
between Tuskegee University STEM faculties and MSP and
middle/high school teachers in the development of learning
modules for high school students across the Black Belt.
Several developed learning modules were available for over
100 high school students for hands-on demonstrations.
On Saturday, there were technical presentations by
leaders of the five NSF RII Thrusts beginning with Dr.
Mahesh Hosur, PI/PD NSF EPSCoR and the lead in Nano and
Biomaterials Thrusts. His presentation gave an overview
of Alabama NSF EPSCoR. His presentation also touched on
work done in Nano and Biomaterials. Other presentations
were made from the Optics and Sensors Thrust by Dr. Sergey

Mirov, the Biotechnology Thrust by Dr. Raymond Henry, the
Nanofabrication Thrust by Dr. Anup Sharma, and by Dr. Karen
Boykin from the Education, Outreach and Diversity Thrust.
College poster competition winners were announced at the
end of the meeting.

RII Track 1 Proposal Submission
In 2014 ALEPSCoR was eligible to submit a new $20M
RII Track 1 proposal to NSF EPSCoR in response to the
new competition. The proposal, RII Track 1: The Alabama
Integrative Research, Education and Entrepreurship (AIREE)
Program in Development of Multiscale Technologies was
submitted by Tuskegee University on August 4, 2015. Dr.
Mahesh Hosur, Alabama NSF Agency Director will serve as
Project Director while Dr. Raymond Henry, Auburn University;
Sergey Mirov, University of Alabama at Birmingham; and Dr.
Anup Sharma, Alabama A&M University will serve as Co-PIs.
The project will take Alabama’s current NSF RII Nanobio
Technologies and Sensors Program comprised of four
research thrusts: Nano and Biomaterials, Biotechnology,
Nanofabrication, and Optics and Sensors to the next step
focusing on an interdisciplinary approach to discover the
next generation of naturally occuring and engineered nanomaterials and sensors, their interactions with living systems,
and integrate concepts and transform their use in major
commercial enterprises in the state.
The senior researchers will mentor junior faculty to
enhance the research enterprise and build the program for
sustained research, expand the training for students through
a research-outcome based curricula, work across multiple
universities and private partners in the state. If funded,
the team hopes the intellectual property will lead to new
companies, job, and an economic development.

NSF EPSCoR RII Track 2
In October 2014, the NSF Track 2 program underwent
a complete revision. It was renamed the NSF Track 2 FEC
(Focused EPSCoR Collaboratons) with specific interests in
cognitive science and neuroscience, clean energy, and food
security. All eligible institutions in a single jurisdiction were
required to have at least one collaborator from another
EPSCoR jurisdiction, and the award amount was sizedependent, $ 1M for a two-district collaboration and $1.5M
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if three or more jurisdictions collaborate. The deadline for
the first round of proposals was February 2015. A total of
sixty Track 2 proposals were recieved by NSF, eight awards
were made.
Awards were announced summer 2015, Alabama
researchers were recipients on two of these collaborative
awards, which include:

RII Track-2 FEC: Bridging Cognitive
Science and Neuroscience Using
Innovative Imaging Technologies
This a two-state collaboration being led by Dr. Peter Salivas
at the Medical University of South Carolina in Charleston
includes UAB researchers John (David) Sweatt and Paul
Gamlin. Dr. Sweatt is a professor in the Neurobiology
Department while Dr. Gamlin is a professor in the Deparment
of Opthamology. Other collaborating institutions include
Furman University and the University of South Carolina
Beaufort Campus. The $ 4M total project will bring $ 1.6M
to the state over the next four years.
Much of our knowledge of brain function comes from
experiments using functional magnetic resonance imaging
(fMRI), which directly measures blood flow to regions
of the brain, but remains an indirect measure of neural
activity. The precise relationship between neural events and
hemodynamic response (increased blood flow) is unclear.
This project will test the hypothesis that universal rules relate
these two brain activities, using direct measurements in the
brain and retina of mice and macaques.
In greater detail, the research will develop new
instrumentation for in vivo imaging and cell subtype-specific
stimulation in both the brain and the retina necessary for
interpreting functional Magnetic Resonance Imaging (fMRI)
measurements. These activities will help determine the
extent of neurovascular coupling and provide a description of
the micro-circuitry, which represents a critical and necessary
step in understanding the full complexity of the brain. The
consortium will track neural and vascular activity with
micron-scale resolution, using two-photon microscopy and
adaptive optics to measure the presence of synthetic dyes
interacting with genetically encoded sensors. Cell subtypespecific stimulation will be monitored using optogenetic

techniques. A computational team will analyze the data
obtained to tease out hemodynamic signals. Experiments
will be performed on macaques, selected because of the
similarity in size and functional repertoire with the human
brain. Studies in mice, where genetic and molecular tools are
more readily available, will also be performed.

RII Track-2 FEC: Feeding and Powering
the World - Capturing Sunlight to Split
Water and Generate Fertilizer and Fuels
This three-state collaboration is being led by Dr. Nathan
Hammer at the University of Mississippi (Ole Miss). UA’s Dr.
Shanlin Pan (Associate Professor, Chemistry) is Alabama’s
contributor on the project which also includes researchers
from Tulane University and Mississippi State University. The
total three-state award is $ 6M, Alabama’s portion is $ 828K.
The project’s research focus is at the nexus of waterenergy-food. It aims to develop low-cost, high-efficient
methods and devices that integrate water splitting by
sunlight to produce hydrogen and to reduce carbon
dioxide and ammonia to generate fuels and fertilizers. The
research is highly desirable for developing sustainable fuel
and synthetic fertilizer technologies. This collaborative
project will directly engage and train seven faculty, five
postdocs, nine graduate and 14 undergraduate students,
eight faculty and 16 students from community colleges, as
well as 60 secondary school teachers and 10 high school
students from Mississippi, Louisiana, and Alabama. The
fundamental science focus of this project is anticipated to
advance knowledge and technology in the water-energy-food
nexus in the US gulf coast region and potentially connect
with the private sector for future technology transfer and
commercialization possibilities.
In greater detail, this project has three closely integrated
sub-projects in solar photo-catalysis: (1) Production of
hydrogen by splitting water and establish low-cost and
high-efficiency approaches that use sunlight and integrate
plasmonic metals with semiconductors or use nanoscale
carbon-oxygen-titanium catalysts and organometallic pincer
complexes; (2) Reduction of carbon dioxide to methane or
ethanol fuels - explore photo-electro-chemical methods
that employ rhenium complexes to modify semiconductor
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catalysts for use in high-voltage dye sensitized solar cells;
and (3) Fixation of nitrogen to produce agricultural fertilizers
and prepare catalysts with sufficient reduction potential
to convert nitrogen to ammonia. The ultimate goal is to
integrate catalysis technologies into a low-cost, highefficiency solar cell that is devoid of toxic materials. The
device is expected to have sufficient voltage to split water
for hydrogen production and reduce carbon dioxide and
nitrogen to usable fuels and fertilizers.

RII Track-3 STEM-IQ: Science,
Technology, Engineering and
Mathematics Inquiry - Enhancing
Science Education in Southeast
Alabama
Dr. Allen Landers, Auburn University
This 5-year $742K NSF RII Track 3 project is being led
by to Dr. Allen Landers, with Co-Principal Investigators Paul
Cobine, Virginia Davis, and Mary Lou Ewald.
This project tests the extent to which science fair
participation addresses the opportunity gaps that limit
STEM pipeline diversity, such as access to educational
opportunities, exposure to career possibilities, quality
of educational programs, and institutional and personal
competitiveness. It focuses on advancing secondary school
teachers’ motivation and ability to lead their students in
science fair projects, and develop a long-term appreciation
for the effectiveness of inquiry-based learning. The five-year
program targets rural, high-need schools, and economically
disadvantaged students from underrepresented minority
(URM) groups. The high quality, competitive, inquirybased science fair projects lead students through a strong
STEM pipeline leading to increased participation in higher
education and potentially STEM careers.
The project goals are to: (1) establish a network of STEM
teachers and area administrators that pro-actively engage
students in project-based learning and give them access
to university resources and guidance to empower inquirybased STEM learning; (2) increase the number of students
from underrepresented groups in rural Alabama that
participate in high-quality science fair projects; (3) develop
a sustainable relationship between Auburn University and

local public schools for continued growth beyond the scope
of the project; and (4) increase positive student attitudes
towards STEM through exposure to higher education, career
options, and interactions with university research mentors.
To accomplish these goals, the project leadership engages
middle and high school teachers and administrators from
vertically aligned schools (e.g., a middle school that feeds
into a specific high school) in professional development
workshops that focus on science and engineering fair project
development and hosting local science fair competitions.
Teachers and students develop high-quality science fair
projects using university laboratories and faculty guidance.
Trained teachers and administrators become agents of
expanding the network and establishing a STEM culture in
their schools.
The project leverages Auburn University’s College of
Sciences and Mathematics Outreach Center activities to
establish partnerships between Auburn University science
and engineering faculty and high-need public schools in
southeast Alabama. Over 720 students, 48 science teachers,
and 12 administrators from 34 school districts are gaining
access to Auburn University research facilities and faculty
expertise in developing high-quality science fair projects. The
program promotes a culture of project-based STEM learning
and positive STEM identity among students who might not
consider STEM higher education as an option. The model of
university and local school system interaction to enhance
URM interest and engagement in STEM higher education can
be scaled and replicated nationwide.
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from EPSCoR jurisdictions and the availability of EPSCoR funds
for Co-funding.
Objectives:
Proposal characteristics that will enhance the likelihood of
To accelerate the movement of EPSCoR researchers
EPSCoR co-funding are: (a) researchers who have not previously
and institutions into the mainstream of NSF support, EPSCoR
received NSF awards or researchers whose awards ended three
Co-funding is available to provide joint support for certain
or more years ago; (b) requests reflecting collaborative efforts
meritorious proposals submitted to NSF’s research, education within and across participating jurisdictions and at regional,
and cross-cutting competitions. The objectives of the EPSCoR national and/or international levels; (c) projects submitted to
Co-funding mechanism are:
cross-discipline or cross-directorate programs; (d) projects that
• To increase the number and competitiveness of EPSCoR
are synergistic with NSF investment and funding priorities in
jurisdiction investigators and institutions who participate
the current fiscal year; (e) projects that increase participation
in NSF research, technology, and education programs;
of members of underrepresented groups and/or institutions;
• To increase the participation of EPSCoR jurisdiction
(f) requests for instrumentation that build research capacity
researchers and institutions in regional alliances and
at the institutional or jurisdictional level; (g) student programs
national collaborations;
that will significantly enhance institutional research capability
• To broaden participation in science and engineering by
and competitiveness or provide training opportunities for K-12
institutions, organizations and people within and among
students and professional development for K-12 teachers; and
EPSCoR jurisdictions.
(h) programs that exemplify NSF’s
FY
2014
EPSCoR
Jurisdictions
NSF Co-funding is not a program
commitment to the integration of
Eligible for Co-funding
that can be applied to directly but
research and education.
works internally at NSF to provide
In FY 2015, Alabama institutions
joint support for certain meritorious
received eight new NSF Co-Funding
proposals submitted to NSF’s
awards. Three collaborative research
research, education, and crossawards, one headquartered at
cutting competititions. The EPSCoR
Auburn University studying gender
Co-funding mechanism focuses on
determinations and ratios in birds,
those “Fund-if-Possible” proposals,
the other a collaboration between
which the NSF merit review process
Auburn University and the University
finds to lie at or near the cutoff for
of Alabama in Huntsville to advance
funding by the programs to which
the understanding of lightning in
they were submitted. EPSCoR
the earth’s atmostphere. A FoodOklahoma (OK)
Alabama (AL)
Louisiana (LA)
Puerto Rico (PR)
Alaska (AK)
Maine (ME)
co-funds meritorious proposals that
Energy-Water (FEW) workshop
Rhode Island (RI)
Arkansas (AR)
Mississippi (MS)
South Carolina (SC)
Delaware
(DE)
Missouri
(MO)
would otherwise not be supported
will convene in Boulder, Colorado
South Dakota (SD)
Guam (GU)
Montana (MT)
Tennessee (TN)
Hawaii (HI)
Nebraska (NE)
due to availability of funds or other
between the University of Alabama
Utah (UT)
Idaho (ID)
Nevada (NV)
Vermont (VT)
New
Hampshire
(NH)
Iowa
(IA)
overriding program priorities.
in Huntsville and the National
Virgin Islands (VI)
New Mexico (NM)
Kansas (KS)
West Virginia (WV)
North Dakota (ND)
Kentucky (KY)
For such proposals, the
Center for Atmospheric Research to
Wyoming (WY)
managing Program Officer first
share ideas on how the migration
decides whether to make an award recommendation and the of agriculture might play a sustaining role in production; a
amount and duration to be recommended for the award. The Communications and Information Foundations (CIF) project at
decision to recommend an award or declination rests with the the University of Alabama will study the emerging technology
managing program. Once these decisions are made, a request for of visual communication; and a Reseach in Undergraduate
partial support via EPSCoR Co-funding can be forwarded to the Institutions (RUI) award at Alabama State University will study
EPSCoR for consideration. NSF EPSCoR Co-funding Mechanism alternative treatments for the human anterior cruciate ligament
is dependent on the number and quality of proposals submitted (ACL) ruptures.

NSF Co-funding
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New FY 2014 and 2015 NSF Co-funded Awards
Award No.

Title

Principal
Investigator

Start Date

End date

Awarded Amount
to date

10/01/2013

09/30/2016

$499,999

03/01/2014

02/28/2017

$243,000

03/15/2014

02/28/2017

$297,792

03/15/2014

02/28/2019

$459,273

04/01/2014

03/31/2017

$336,634

05/01/2014

04/30/2019

$391,385

05/01/2014

04/30/2019

$748,271

06/01/2014

05/31/2017

$262,426

07/01/2014

06/30/2017

$395,828

UAB

08/01/2014

07/31/2019

$688,456

UAB

08/15/2014

07/31/2018

$525,000

UAB

08/15/2014

07/31/2017

$180,120

Marine
Environmental
Sciences
Consortium

09/01/2014

08/31/2016

$187,220

AU

05/15/2015

04/30/2018

$308,947

UAH

07/01/2015

06/30/2016

$56,335

UAH

08/15/2015

07/31/2019

$376,686

AU

08/15/2015

07/31/2019

$517,187

UA

09/01/2015

08/31/2018

$332,839

UA

09/01/2015

08/31/2018

$221,167

UAH

09/01/2015

08/31/2018

$198,343

Inst.

FY 2014
1335263

1358998
1359311
1351978
1358923
1350064

1352046

1354638
1354050

1350244

1355183
1404496

1358873

MRI: Development of Instrument on Robot-aided,
Cognitive Virtual Rehabilitation for Automatic
UA
Fei Hu
Physical Training of Individuals with Disabilities
(iRAPID)
REU Site: TU Research Experience for
Shaik
TU
Undergraduates in Nano-Bio Materials Science and
Zainuddin
Engineering
REU Site: Fundamental Research Topics Related to
UAH
Farbod Fahimi
Unmanned Systems
CAREER: Towards an accurate and illuminating
Konrad
AU
theory of weak interactions between open-shell
Patkowski
systems
REU Site: Development of Safe Nanomaterials for
Alabama State
Komal Vig
Biological Applications
University
CAREER: Elucidating MicroRNA Function: What Are
USA
Glen Borchert
They Targeting?
CAREER: Research on Weather and Climate
Impacts of Land Use and Land Cover (LULC)
Udaysankar
UAH
Change--Supporting Technology-Driven Science
Nair
Inquiry as Pedagogy
Collaborative Research: Urban Adaptation and its
UAB
Role in the Success of Biological Invasion in Anolis Daniel Warner
Lizards
RUI: Confirmation of the roles of fungal genes in
Mustafa
University of
plant stress tolerance
Morsy
West Alabama
CAREER: Regulatory Mechanisms of PathogenMediated Cellular Stress Signaling in Arabidopsis:
Taking Plant Molecular Biology to the Urban Garden

Karolina
Mukhtar

The Role of AMPA Receptors in Activity-dependent
Tara DeSilva
Myelination
Spectroscopic, Collisional, and Laser Cooling Studies
Clayton
of Atomic Gadolinium
Simien
REU SITE: Undergraduate research experiences in
coastal and nearshore marine systems of the
northeastern Gulf of Mexico

Ruth
Carmichael

FY 2015
1456440
1541799
1445496

1445465
1508680
1528030
1506439

Collaborative Research: Determining the
Mary
Mechanisms by which Parental Testosterone Biases
Mendonca
the Ratio of Male to Female Birds
FEW Workshop - Planned Migration as a Strategy to
Richard
Sustain Agricultural Production
McNider
Collaborative Research: CubeSat: Observing
Michael
Terrestrial Gamma-ray Flash (TGF) Beams With A
Briggs
Pair Of CubeSats
Collaborative Research: CubeSat: Observing
Jean-Marie
Terrestrial Gamma-ray Flash (TGF) Beams With A
Wersinger
Pair Of CubeSats
Transport and Carrier Dynamics Near the MetalSanjoy Sarker
Insulator Transition in VO2
CIF: Small: Mobile Immersive Communication: View
Jacob
Sampling and Rate-Distortion Limits
Chakareski
Robust Detection and Characterization of Transient
Tyson
Gravitational Waves
Littenberg
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Collaborative Research: Determining
the Mechanisms by which Parental
Testosterone Biases the Ratio of Male
to Female Birds
Dr. Mary Mendonca, Auburn University
Female birds determine the sex of offspring because they
are heterogametic, but they also control the ratio of male to
female offspring, the sex ratio, in response to environmental
variables. Recent work shows that testosterone (T) treatment
induces male-biased sex ratios in multiple species, and that it
may do so by influencing which sex chromosome is retained
in the oocyte during meiosis I (i.e. segregation distortion).
The idea that a hormone can influence the genetic material
inherited by offspring has enormous potential not only
for understanding sex ratio adjustment in all vertebrate
systems, but also when considering the inheritance of other
genetic traits that determine offspring phenotype. The
work will advance understanding of how the environment
and endocrine system work together to determine genetic
inheritance, as well as the cellular dynamics of meiosis. The
researchers will also generate educational modules for both
high school students and
teachers and collaborate
on potential applications
of this work to poultry
production. The research
will also afford research
training opportunities to
numerous undergraduate
and graduate students and continue their participation in
programs geared towards involving under-represented
groups in science.
The results of previous data support the hypothesis that
T stimulates male-biased sex ratios through segregation
distortion of sex chromosomes during meiosis. To further
analyze the effects of maternal testosterone, studies are
planned to: test for the presence of androgen receptors
on the germinal disc and follicle cells near the time of
meiotic segregation; test for changes in the expression of
genes involved in spindle fiber formation and chromosome
movement in oocytes collected from T-treated hens; and to

determine whether T elevations at meiotic segregation are
necessary for sex ratio biases. Histologic, endocrine, and
transcriptomic analyses are planned in association with the
studies. The research is expected to reveal the intracellular
pathway responsible for segregation distortion, to identify
key points of regulation, and to determine how the pathways
respond to changes in environmental and social conditions
shown to influence offspring sex ratios. Results from the
studies will be published in peer-reviewed journals and
presented at regional and national scientific meetings.

FEW Workshop - Planned Migration
as a Strategy to Sustain Agricultural
Production
Dr. Richard McNider
University of Alabama in Huntsville
Researchers from the University of Alabama-Huntsville
and their NCAR collaborators will convene a workshop in
Boulder Colorado to define issues and to share research
and ideas relevant to the role that migration of agriculture
might play in sustaining production and how the geography
of sustainable production might be defined in terms of food,
energy, and water nexus systems. The primary outcome from
the workshop will be a short report that summarizes primary
research needs and potential approaches.
The geography of agricultural production in the U.S.
changed dramatically in the last century with substantial
food and fiber shifting to the arid west under irrigation
and grain production becoming concentrated in the upper
Midwest. The question is whether this paradigm of the last
century is sustainable and reliable for the future. Can some
portion of the production in the West now under water
stress be migrated back to the East under irrigation? Can
some production in the Southwest migrate to the Northwest
where water is more plentiful. Can grain production be more
geographically distributed to avoid the environmental issues
(e.g. nutrient run-off) and vulnerability to small regional
droughts that the present concentration of production
entails? This geography of agricultural production has also
changed energy consumption through electrical energy used
to move surface water in the West and to pump water in the
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High Plains. It has created the need for transportation energy
to move refrigerated food from the West to the East and
grains from the Midwest to the Southeast for consumption by
poultry and swine.
On the other hand,
a new migration of
agriculture back to
the Southeast may
see competition for
water for cooling in
thermoelectric generation and hydroelectric losses. This
workshop will bring together hydrologists, agronomists,
economists, climatologists, ecologists, energy experts, and
water resource planners to discuss the vulnerabilities of
the present geography of agriculture and discuss whether
a new migration of agriculture might sustain production in
the coming century.

Collaborative Research: CubeSat:
Observing Terrestrial Gamma-ray Flash
(TGF) Beams With A Pair of CubeSats
Dr. Michael Briggs, UAH
Dr. Jean-Marie Wersinger, Auburn University
This project is to design, develop, construct, operate
and analyze the results of a dual spacecraft CubeSat mission
named “Terrestrial RaYs Analysis and Detection” (TRYAD).
The purpose of TRYAD is to help solve the mystery of a
phenomenon that’s linked with lightning: terrestrial gamma
rays, or TGFs. Bursts of gamma rays usually occur far out
in space, near black holes and other high-energy cosmic
phenomena. Scientists were surprised when, in the mid1990s, they found strong gamma-ray flashes happening in
the skies over Earth. Powerful natural particle accelerators
in the atmosphere are involved in creating lightning but the
exact process is not yet known. TGFs result from this particle
acceleration. The specific objective of TRYAD is to observe
TGFs from two separate points within their beams. All other
existing and planned TGF observations are single-point. With
a pair of CubeSats, therefore, TRYAD will make unique, firstof-its-kind TGF

Transport and Carrier Dynamics Near
the Metal-Insulator Transition in VO2
Dr. Sanjoy Sarker
University of Alabama
Vanadium dioxide is a material that undergoes a
transition from an electrical insulator to an electrical
conductor just above room temperature (about 68
degrees C). This behavior allows it to act as an electrical
switch, which is an essential functionality required for
transistors in computers. However, a complete microscopic
understanding of this transition is still lacking, hindering
future applications of this material. This project combines
theoretical and experimental expertise of the team to
develop an in-depth understanding of the microscopic
mechanisms for the transition and discover new
approaches to control it. Experimental characterization
acts as a feedback for the further development of
theoretical models, and these models also make further
theory predictions to guide experimental efforts. Various
outreach and education activities include: (1) providing
the theoretical and experimental hands-on research
experience in highly topical research areas for students;
(2) participating in an international internship program
to bring in undergraduates during the academic year; (3)
disseminating research findings to industry through longstanding industrial collaborations; and (4) broadening the
participation of under-represented groups specifically
through an existing collaboration with Historically Black
Colleges and Universities.

CIF: Small: Mobile Immersive
Communication: View Sampling
and Rate-Distortion Limits
Dr. Jacob Chakareski, University of Alabama
Free-viewpoint video is an emerging technology for
visual communication that creates the sensation of 3D
immersion in the remote scene by allowing the user
to dynamically switch between arbitrary viewpoints. It
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has the potential to advance society by enabling virtual
human transportation and boost the global economy and
quality of life. At present, free-viewpoint video is limited
to high-end computing environments and studio-type
settings, due to its higher bandwidth and complexity
expansion over single-view video. Furthermore, the
fundamental questions of viewpoint sampling (camera
location) and resource allocation across the captured
views are largely unanswered, due to the nascency of
the technology, and are addressed using suboptimal
heuristic approaches, thus penalizing system efficiency.
These two characteristics would otherwise make freeviewpoint video impractical and preclude its broader
deployment, in particular on mobile devices, due to
their constrained bandwidth, battery power, and CPU
capabilities. However, the latter have become a primary
platform for computing and communication needs,
anywhere and anytime, a trend that will only accelerate
in the future. Thus, it is anticipated that only by enabling
ubiquitous and seamless mobile free-viewpoint video
may the full potential of immersive communication be
achieved. This project seeks to achieve this goal via
concerted advances in signal representation, wireless
video communication, and user-action modeling that
will be integrated holistically. The advances delivered by
this investigation will have broad impact across diverse
fields that involve live video communication via multiple
viewpoints, including telemedicine, telepresence and
telecollaboration, remote monitoring and control,
entertainment (3D and free-viewpoint TV), gaming and
virtual worlds, people-centric sensing and connectedcommunity applications.

The project will pursue the following technical
thrusts: (i) Characterization of the fundamental tradeoffs between viewpoint space sampling, rate allocation,
and signal fidelity in immersive mobile communication;
(ii) Derivation of the optimal sampling policy, at the
view and data-unit levels, in uplink communication;
(iii) Design of novel view and rate scalable coding for
multi-view broadcast and derivation of the optimal view
embedding policy, as a function of the broadcast rate,
in downlink communication; (iv) Characterization of the
optimal scheduling policy for local ad-hoc communication
between mobile clients; and (v) Integration of energy
conservation and characterization of the trade-offs
between battery lifetime and multi-view application
performance.

Robust Detection and
Characterization of Transient
Gravitational Waves
Dr. Tyson Littenberg
University of Alabama in Huntsville
Hardware upgrades to the Advanced LIGO
observatories are complete and soon the most sensitive
gravitational wave (GW) detectors the world has ever
seen will begin collecting data. Sophisticated data
analysis methods are needed to take full advantage of the
improved sensitivity and make GW astronomy a reality.
Previous analyses have used simplifying assumptions
about the detector noise, data calibration, and in some
cases the GW signal itself, hindering our ability to make
confident detection claims or accurately infer the nature
of a GW signal. The research enabled by this award will
advance GW data analysis by improving our ability to
detect and characterize transient astrophysical signals.
The broad theme of the work supported by this award
is to build a detailed model of LIGO data including
instrument noise, calibration uncertainty, and GW
signals. The resulting data analysis methods will improve
detection efficiency and reduce systematic errors in
parameter estimation. This award will also allow the
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PI to continue participating in impactful education and
public outreach activities and to do so in a region of the
United States which has little exposure to gravitational
physics. Outreach activities related to this award will
include interactions with area high schools, colleges, and
universities to publicize the exciting science being done
by Advanced LIGO.
Research supported by this award will advance
three main topics in LIGO data analysis: (i) Un-modeled
gravitational wave signals present a challenge for
detection and parameter estimation because the signals
are rare while transient noise events, or ‘glitches’, are
common. We will complete initial development and
then continue to upgrade the BayesWave and BayesLine
data analysis pipelines, which together are the state-ofthe-art method for distinguishing between burst signals
and glitches and drawing inferences about physical
properties of the GW source. (ii) The breakthrough
technology used by BayesWave and BayesLine is a
realistic model for the LIGO noise. The deployment of
this model is most mature in the burst analysis; however,
all GW searches compete with the same instrument
noise. We will adapt the BayesLine algorithm to work
with the parameter estimation pipeline, LALInference,
for compact binary coalescence signals. (iii) The LIGO
data must be calibrated, and there are small statistical
uncertainties in amplitude and phase as a result. Previous
source characterization analyses have not incorporated
uncertainty in the calibration in their data analysis
method. The BayesLine algorithm provides the foundation
for modeling calibration errors and will be modified to
account for systematic phase and amplitude uncertainty
in compact binary and burst parameter estimation. This
award is supported by the LIGO Research Program of
Physics Division in collaboration with the EPSCoR program
of the Office of International and Integrative Activities.

RUI: Spatially and Compositionally
Gradient Scaffolds for Anterior
Cruciate Ligament
Dr. Derrick Dean
Alabama State University
The human anterior cruciate ligament (ACL) is
ruptured over 200,000 times per year (or an incidence of
1 in 3000) in the United States, resulting in over $1 billion
of medical expenses. The gold standard for surgical repair
is the patellar tendon autograft, but this treatment is far
from optimal due to lengthy recovery time, potential for
developing arthritis, associated donor site morbidity,
and degenerative joint disease. These limitations have
prompted the need for a tissue engineered solution. This
study proposes to use a multidisciplinary approach to
provide a fundamental understanding of the design and
fabrication of a scaffold (a temporary structure made of a
biodegradable polymer that facilitates the growth of cells
and tissue) that mimics and facilitates the development of
the four tissue types found in the ACL structure. Students
will be involved in the research, and several courses will
benefit from the knowledge generated by this project.
The objectives of this study are: To utilize inkjet printing
to prepare hierarchical, spatially organized structures that
can be used for bone-ligament interfaces; to characterize
the morphology, composition, mechanical behavior and
immunochemistry across the bone-to-ligament interface;
and to understand the material-cell interactions across
the gradient structure. The fundamental knowledge
gained from this study will significantly impact the
engineering of bone-ligament interfaces and other
applications where gradient structures are present.
Program resources will be leveraged with the existing
REU program at Alabama State University and the NSF/
Louis Stokes Alliance for Minority Participation program
(LSAMP), to maximize the involvement of undergraduate
students from underrepresented groups. Several courses
will benefit from knowledge generated from the research,
and students involved will have opportunities to present
their research at national and regional conferences.
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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 through increased
human and technical resources, training scientists and
engineers in energy-related areas
• Build beneficial relationships with ten world class
laboratories in designated states and territories, leverage
DOE national user facilities, and take advantage of
opportunities for intellectual collaboration across the
DOE system.
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 uses NSF EPSCoR eligibility criteria. Twenty-four
states are currently eligible for DOE EPSCoR (see photo).
Iowa, Tennessee and Utah lost eligiblity in February 2013
while Missouri lost eligibility in April 2015. DOE EPScoR
provides funding support through three types of awards

including the Implementation Grant, National Laboratory
Partnership Grants, and the Early Career Research Program,
each are described below.
The Implementation Grant is for a maximum period
of six years with an initial period of three years. Maximum
funding for Implementation Grants is $2,500,000 per year
and until recently only one active implementation grant per
state or territory was permitted at a time. Now any EPSCoR
state or territory can apply when there is an open Funding
Opportunity Announcement (FOA).
The EPSCoR-State/National Laboratory Partnership Grant
is for a maximum period of 3 years. Maximum funding for
these grants is $200K per year with no state matching funds
required. PIs on current DOE grant awards are not eligible
to serve as PIs on Partnership Grant applications. Grants
allow EPSCoR researchers to work closely with DOE National
laboratories to conduct collaborative research and train
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 Office of Science Early Career Research Awards are
limited to applications received from academic institutions in
EPSCoR jurisdictions. A particular DOE Program Area/Office
many nominate meritorious applications that would not
have been otherwise considered for joint consideration by
multiple program areas on a funds available basis.

Alabama DOE EPSCoR Implementation Grant
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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 was located at The University of
Alabama and was extended until August 2013.
In August 2013 the DOE EPSCoR NEPCM
project was awarded a two year extension
(8/15/2013 to 8/14/2015) for $ 294K to take
the experimental aspects of the project to
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completion, this extension was later amended to end
August 2016. 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. Drs. Jay Khodadadi and
German Mills at Auburn University as well Dr. KT Hsiao at the
University of South Alabama have support to fund graduate
students, travel, and purchase supplies. The researchers
will travel to industry related conferences to present their
research results. (See below for an update on the research).
The Human Resource Development component
continues to support travel for researchers to visit a DOE
National Laboratory either for a brief or extended visit and/
or present at energy related conferences. This encourages
researchers to establish and develop
relationships with researchers at
DOE National Laboratories or future
collaborators. During Year 5 of the
grant, students and faculty traveled
to several national labs including: 1)
Argonne National Lab a) to perform
research on innovavative nanowire
structures, b) perform synchrotron
X-ray absorption spectroscopy (XAS)
experiments, c) and establish a
collaboration between Argonne and
UAH to investigate materials fo Li-ion
batteries; 2) Oak Ridge National Lab
was visited to conduct experiments on
supercritical fluid depositions. Faculty
and students also presented research findings at numerous
energy related conferences including the American Vacuum
Society, Americal Institute of Chemical Engineers, 46th
Annual Meeting Americal Physical Society’s Division of
Atomic, Molecular and Optical Physics.

NEPCM Research
The goal of the research project was to prepare
“nanofluids” consisting of highly concentrated dispersions
of particles exhibiting only rod shapes. These dispersions,
known as colloids, were required to use hydrocarbon
liquids as solvents, needed to remain stable for long times
and contain particles with nanometer sizes. Colloids with
such characteristics were not realized previously since the

available synthetic procedures yield mixtures of particles
with different shapes. However, an approach similar to our
method for the preparation of spherical particles enabled
us to reach the desired objective. Indeed, concentrated
CuO “nanofluids” containing 0.5 mass% of oxide were
accomplished in hydrocarbons such as tetra and hexadecane.
More than 90% of the particles exhibited rod shapes
with an average diameter and length of 7 and 35 nm,
respectively. Despite their high concentration the colloids
remained stable for several weeks at room temperature. An
alternative high-temperature method yielded “nanofluids”
with a higher concentration of 10 mass%. These colloids
exhibited much larger rods, average length of 80 nm, but
their stability against precipitation remained unchanged.
Despite the nearly ideal properties
of these “nanofluids”, the theoretical
expectations of large enhancements
in thermal conductivity due to the
presence of rod-shaped particles were
not confirmed by the experimental
data.
Experiments were conducted on
aligning CNF in paraffin wax to improve
electrical conductivity compared
to pure paraffin wax. Alignment of
CNF helped to improve the electrical
conductivity by 2.6 times compared to
randomly-orientated CNF-enhanced
paraffin wax.
Thermal conductivity of
nanometer-sized silver-based colloids was measured in
the solid state using the transient planar source technique.
Improvement of thermal conductivity was higher than
that predicted by the effective media theory indicating
some agglomeration. Molecular dynamics (MD)-based
non-continuum simulations of freezing of hydrocarbons in
presence of nanoparticles, nanotubes and graphene was
continued. Nanotubes and graphene structures provide
templates that promote crystallization of the phase change
material leading to improved thermal conductivity. The effect
of the length of the chain of alkanes on thermal conductivity
was also assessed using MD.
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DOE EPSCoR State Laboratory
Partnership Awards
In October 2015 a Funding Opportunity Announcment
was issued for State Laboratory Partnership awards, preapplications are due November 12 with the final application
due January 28, 2016. Over twenty-five Alabama researchers
prepared pre-applications. Prior to the October 2015
announcement, the last Funding Opportunity Announcement
for State Laboratory Partnership awards was issued April
2009 with proposals due the following November. Dr. Shanlin
Pan, Associated Professor, Department of Chemistry at the
University of Alabama had the only Alabama State Laboratory
Partnership award which began August 15, 2010 and ended
August 30, 2014.
The central research goal of the Pan group at UA is to
study activities of small particles such as electrons in solar cell
devices made of organic materials. These organic materials
are low cost and can be made in various colors in order to
absorb the entire sun light spectrum. This effort of seeking
detailed movement of small particles is particularly important
to received improved understanding, at the molecular level,
of how organic solar cells work, and the challenging issues
of current technologies. These challenging issues include
how the small particles (charges) must move quickly enough
across the organic thin layers in a solar cell, and how they can
be produced by sun light more effectively using the organic
thin layered materials in a solar cell. Long term stability of
organic materials in air is another challenging issues this kind
of solar cell faces today.
The Pan group takes tiny cross sections from
an organic solar cell and placing them under their
“spectroelectrochemistry” microscope and observes how
the small particles’ behavior will be affected sending and
withdrawing voltage into the samples. The advantage of
using this specialized microscope his group has built is to
provide good optical and special resolution to study these
particles at the nanometer (1 nanometer=10-9 meter) scale.
In his recent research publication in a journal Phys. Chem.
Chem. Phys, Dr. Pan and his 3rd year graduate student
Jia demonstrates this optical microscope technique for
studying organic molecules individually. They learn that
the electron transfer in such organic molecules placed on
a metal oxide surface in quite heterogeneous. Along with

another graduate student Mr. Caleb Hill, who is apparently
doing his postdoctoral study with a famous electrochemist
Professor Allen J. Bard in UT-Austin, Dr. Pan invented a light
scattering technique. This technique allows his group to
study the growth of single particles at the nanometer scale.
Dr. Pan has filed a provisional patent on his technique. This
invention is also published in a top chemistry journal J. Am.
Chem. Soc. in 2013.

Shanlin Pan’s graduate student working on the redox activities os
single molecules using a spectroelectrochemistry microscope.
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The NASA EPSCoR program strengthens the research
capabilities of 28 jurisdictions that have not in the past
participated equably in competitive aerospace and aerospacerelated 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.
NASA EPSCoR Jurisdictions
Alabama
Nevada
Alaska
New Hampshire
Arkansas
New Mexico
Delaware
North Dakota
Hawaii
Oklahoma
Idaho
Rhode Island
Iowa
South Carolina
Kansas
South Dakota
Kentucky
Tennessee
Louisiana
Utah
Maine
Vermont
Mississippi
West Virginia
Missouri
Wyoming
Montana
Puerto Rico
Nebraska

NASA EPSCoR uses two primary funding mechanisms:
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-toone match (cash or in-kind) is required for every NASA dollar
awarded.
The Cooperative Agreement Notice (CAN) solicits topicspecific 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.
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 (1) effect a permanent increase
in the national competitiveness of Alabama’s basic research
programs in targeted areas; (2) enhance research areas
which already have strength and which are closely related to
special needs of Alabama; (3) provide the basis for continuing
expansion of basic research in Alabama in the post-EPSCoR era.
Alabama NASA EPSCoR currently has two Cooperative
Agreement Notice awards. FY11 CAN entitled, Electron Beam
Additive Fabrication Technology for Rapid Manufacturing
of Space Vehicle Hardware began August 1, 2011 and
continued until July 31, 2015. FY13 CAN entitled, Experimental
Investigation of Noice and Thermoacoustic Instabilities in LowEmission, High-Efficiency Combustion Systems for Aviation
began October 1, 2013 and will continue to Sept. 30, 2016.
Alabama EPSCoR recieved one Research Infrastructure
Development (RID) award in FY 12 which continues to fund
five small projects, these projects will continue into the early
part of 2016. Alabama EPSCoR was awarded an FY15 RID
award in June 2015. Dr. John Gregory distributed the RID
Program Opportunity Announcement in September 2015
requesting a letter-of-intent by Oct. 12, 2015. The FY 2015
RID will fund five, $ 16K awards for one year starting January
1, 2016 and ending December 31, 2016. After the first year,
there is a possible renewal for two more years if satisfactory
progrss is demonstrated. Only tenure-earning or recently
tenured faculty may apply. A 1:1 match of non-federal funds
is required which may be in-kind, cash, or student or faculty
effort, tuition, supplies, materials, or waiver of indirect costs.
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Current Alabama NASA EPSCoR awards, Oct. 2015
Ongoing NASA Awards
Type of Award

PI

FY11 CAN

Chou, Acoff, Ladani

FY13 CAN

Agrawal and Fisher

RID FY12 - 3 Year

John Gregory

Seed Grant (RID) FY 12

Lingze Duan

Seed Grant (RID) FY12

George Nelson

Seed Grant (RID) FY 12

Sarma Rani

Seed Grant (RID) FY 12

T. Grant Glover

Seed Grant (RID) FY12

Jaber Abu Qahouq

Title
Electron Beam Additive Fabrication
Technology for Rapid Manufacturing of
Space Vehicle Hardware
Experimental Investigation of Noise
and Thermoacoustic Instabilities in LowEmission, High-Efficiency Combustion
Systems for Aviation
AL NASA EPSCoR RID FY 12, 3 year
"Compact, low-cost semiconductor
lasers with ultra-high frequency
stability"
"Assessing Solid Oxide Electrolyzer
Degradation Driven by Gas
Consumption"
"Prediction of Combustion Dynamics in
Rocket Engines through Computational
Enhancements in Loci-CHEM"
"Carbon Dioxide Adsorption in
Composite Adsorbent-Supported Ionic
Liquid Materials
Distributed Energy Storage System
Architecture and Control for Longer
and Healthier System Life and Energy
Sharing for Space and Vehicle
Applications

Inst

funding detail

UA

749999 (overall award675000 to research
team)

749,999

8/1/11-7/31/15

UA

750000 (675K to
researcher)

750000

10/1/13-9/30/16

UAH

overall $ 375000 (RID
awards come out of this)
(Gregory portion 39K)

39,000

10/18/12-10/17/16

UAH

$16K annually for 3 years

48,000

2/1/13 - 1/31/16

UAH

$16K annually for 3 years

48,000

2/1/13 - 5/31/16

UAH

$16K annually for 3 years

48,000

2/1/13 - 1/31/16

USA

$32K annually for 3 years

96,000

4/1/13 - 3/31/16

UA

$32K annually for 3 years

96,000

6/1/13 - 5/31/16

UAH

overall $ 375000 (RID
awards to come out of
this Fall 2015)

375,000

6/1/15-5/31/18

Period of Performance

NEW FY 2015 Awards
RID FY15- 3 Yr

NASA EPSCoR -Gregory

AL NASA EPSCoR RID FY 15, 3 year

ALABAMA NASA EPSCoR RESEARCH INFRASTRUCTURE DEVELOPMENT FY15
15-EPSCoR RID-0021
Dr. John Gregory, University of Alabama in Huntsville
The purpose of the Alabama NASA EPSCoR RID program is to build core capabilities at Alabama’s universities and
other collaborative institutions. We shall build competitive research and technology development capabilities in areas
of interest to both NASA and the State of Alabama. The interests of NASA are defined in the CAN, in the 2014 NASA
Strategic Plan, and by the 3 strategic goals of the Office of Education’s ARCD. The interests of the State of Alabama in this
regard are defined by the Alabama State EPSCoR Committee (SEC), which oversees all EPSCoR programs within the state.
The PI of this proposal is Dr. John Gregory, the Alabama NASA EPSCoR Director, the Alabama Space Grant Consortium
Director, and a professor at UAHuntsville. He reports regularly to the Alabama SEC on NASA EPSCoR matters and is
known personally by most of the SEC members. Dr. Gregory most recently addressed the Alabama SEC in January 2015
and their approval to continue the RID Program in the same format as has been successfully used for the past 2 cycles
was affirmed. The core of the 2015 Alabama RID program will be the development of individual researcher capability:
Seed Grants. Most of the other elements will be embedded within this core element. We propose this because the Seed
Grant program that has been run by our office for the past 8 years has been successful.
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masters’ students, and a recent PhD graduate has joined the
gas turbine industry. In response to these efforts, UA has created
Alabama-Sustainable Energy Research Cluster (A-SERC), which
will strategically hire several new faculty members to make
sustainable energy as a premier research thrust on campus.

Experimental Investigation of Noise
and Thermo-acoustic Instabilities
in Low-Emission, High-Efficiency
Combustion Systems for Aviation
Dr. John C. Gregory, UAH; Drs. Ajay K. Agrawal
and Brian T Fisher, UA
This research in the UA Department of Mechanical
Engineering (ME) is producing innovative concepts,
supplemented with experimental data, to enable lean direction
injection or LDI combustion for next generation aviation gas
turbines to meet stringent emissions, noise, and efficiency
goals established by NASA and regulation agencies. The LDI
combustion is prone to thermo-acoustic instabilities or largeamplitude pressure oscillation that can severely damage the
engine. The UA team has developed and patented a porous
insert concept to address these problems, and specifically
in this project, we are exploring methods to create highly
functional porous inserts from aviation grade materials using
3D additive manufacturing techniques. We are working with
the Combustion Branch at NASA Glenn Research Center
(GRC) where LDI combustion research has been extensively
investigated. NASA’s in-house experience is being utilized to
define the hardware and operational challenges for the present
study. The project is housed in UA’s Engine and Combustion
Laboratory (ECL), which has resulted in several systematic
changes: (1) the facility is toured by prospective students
and parents (including those from underrepresented groups)
and has contributed to the largest enrollment in ME in 2015
(above 1400 students), (2) we hosted a technical workshop on
“Sustainable Fuels; Production and Combustion” to invite and
showcase the research
facility to potential
collaborators from
industry, academia
and government (over
70). Presently, we are
working to transition
the UA technology to
gas turbine and/or
Dr. Agrawal’s students John
power industry. The
Kornegay (PhD Candidate) and
project is supporting
Daniel Depperschmidt (MS Candidate)
two doctoral and one
work on NASA EPSCoR research

Electron Beam Additive Fabrication
Technology for Rapid Manufacturing
of Space Vehicle Hardware
Dr. John Gregory, UAH; Kevin Chou, Viola Acoff
and Leila Ladan, UA
Electron Beam Additive Fabrication (EBAF utilizes a highenergy 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
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

38

National Aeronautics &
Space Administration EPSCoR
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.

Compact, low-cost semiconductor lasers
with ultra-high frequency stability
Dr. Lingze Duan, University of Alabama in Huntsville
High-precision spectroscopy and interferometry in
space need lasers with very high frequency stability. Current
technology relies on actively referencing the laser frequency
to passive Fabry-Perot cavities for short-term stability and to
atomic transitions, such as the D2 line of Rb, for long-term
stability. This hybrid locking scheme suffers from a number of
drawbacks, which limits the applications of ultra-stable lasers.
In this project, we investigate a new approach of laser
frequency stabilization based on femtosecond frequency comb
lasers. Such lasers are able to generate a series of spectral lines
with kHz-level frequency stability. By actively stabilizing a singlefrequency laser against a comb line, one can transfer the stability
of the frequency comb onto the single-frequency laser, leading
to superior performance in both long term and short term
than the conventional method. Specifically, we are developing
a technique that allows off-the-shelf semiconductor lasers to
be effectively locked to a frequency comb laser via current and
temperature tuning. Preliminary results have shown that the
diode lasers attain much-improved long-term frequency stability
from the frequency comb. We also developed an important
application for the comb-stabilized diode lasers - probing
minuscule strain signals using fiber-optic sensors at a sensitivity
approaching the fundamental thermal noise limit.
Over the last two years, the work has led to two journal
papers and two refereed conference papers. It also generated
a UAH Cross College Faculty Research (CCFR) grant, which in
turn led to two NSF proposals on related topics. In addition,
four graduate students, including one female student, have
been directly funded by the grant. Two of these students later

received the ACHE GRSP awards and a third one is currently
funded by NSF. In a broader scope, this work can lead to many
applications within the technical interest of NASA, including
remote sensing, LIDAR, gravitational-wave observatory, longbaseline distributed aperture telescopes, just to name a few.

Carbon Dioxide Adsorption in
Composite Adsorbent-Supported Ionic
Liquid Materials
Dr. T. Grant Glover, University of South Alabama
This work examines six task-specific ionic liquids
(TSILs), comprised of the taurinate anion paired with five
tetraalkylammonium cations (where alkyl = methyl, ethyl,
propyl, butyl, and hexyl) and a tetrabutylphosphonium
cation, impregnated in ordered mesoporous silica, SBA-15.
The composites showed significantly increased CO2 uptakes
relative to the parent SBA-15 materials. The surface area of
these materials varies from approximately 5 to 1000 m2/g
depending on the amount of IL loaded into the silica pores.
The presence of {n}-hexyl side chains on the TSIL significantly
reduces water loading, indicating that judicious IL selection may
provide a means of controlling water uptake. After exposure
to water vapor, three of the six cation-taurinate composites
displayed an increase in CO2 capacity. X-ray diffraction data of
the composite of tetramethylammonium taurinate and SBA-15
shows that the ionic liquid is crystalline inside the pores of the
silica. Isotherms are measured at several different temperatures
and the results show that
storage at ambient humidity
significantly impacts the
capacity of these materials.
By comparison, the TSILs
supported on an amorphous
porous support, BPL activated
carbon, showed no increase in
CO2 adsorption capacity. The
results provide physical insight GRSP Student Jeffery Kalagian
into the synthesis, structure, synthesizes novel adsorbents
porosity, and sorption capacity for a variety of applications
of composites of adsorbents including CO2 removal from
air for NASA and removal
and ionic liquids that need
of toxic chemicals for the
to be considered prior to
Department of Defense.
application.
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The AFRI Food and Agricultural Science Enhancement
(FASE) is an EPSCoR-like program 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 are EPSCoR grants and include Sabbatical Grants,
Equipment Grants, Seed Grants, and Strengthening Standard
Project Awards. Ten percent of the Agriculture and Food
Research Inititative (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. Strengthening grants make
up 7.5% of AFRI funding and eligibility for strengthening
categories except equipment grants includes
• ESPCoR states (determined by NSF EPSCoR criteria)
• Academic institutions with a current total enrollment of
17,500 or less including graduate and undergraduate and
full- and part-time students
• Accredited academic institutions whose enrollment of
a single minority group or a combination of minority
groups exceeds 50 percent of the total enrollment,
including graduate and undergraduate and full- and parttime students.
• Institutions that are not among the most successful
universities and colleges for receiving federal funds for
science and engineering research.
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).
In FY 2014, four new USDA Strengthening awards were
brought into the state researchers for a total of $ 567K,
while research expenditures for ongoing USDA EPSCoR
programs exceeded $ 1.1M. New USDA awards for Alabama
researchers exceeded $1.6M in FY 2015.

Development of SemichemicalBased Management Strategies for
the Invasive Kudzu Bug, Magacopta
cribraria in Soybean Production
Dr. Henry Y. Fadamiro, Auburn Unversity
Soybean is an important crop in the U.S with an annual
market value of about $41.8 billion. In much of the US,
soybean production is
threatened by a new, invasive
pest from Asia called kudzu
bug, Megacopta cribraria.
First detected in the U.S.
in 2009, M. cribraria has
established in 14 states
from Alabama and South
Carolina to Delaware. In
addition to the severe crop
loss caused to soybean, M.
cribraria infestation impacts
international trade and
commerce of agricultural produce. However, no effective
control strategies other than chemical insecticides are
currently available to manage this pest. The long-term goal of
this project is to enhance the economic viability of soybean
and legume crop production in the U.S. by developing
effective management tools for M. cribraria, with special
focus on trap crops and attractant-based tactics. The central
hypothesis is that volatile semiochemicals (plant attractants
and pheromones) mediate host finding and aggregation
behavior of M. cribraria and that identification of these s cues
can aid the development of effective management strategies
for M. cribraria. Specific objectives are to: 1) Evaluate host
plant preference and identify attractive trap crops for M.
cribraria, 2) Identify plant-based semiochemical attractants
for M. cribraria, 3) Identify an aggregation pheromone for
M. cribraria. This Strengthening Grant (Seed Grant) will
enable the PIs to acquire additional preliminary data to
support future standard proposals to NIFA. The project
addresses several priorities listed in the RFA, specifically
“early detection, mitigation of the damage caused by new,
foreign or emerging insect pests”.
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Current Alabama USDA EPSCoR Awards, October 2015
INST

PD Name

Start Date End Date

Title

Award
Amount

Award
type

2011-67004-30334

UAH

Richard McNider

4/15/2011 4/14/2015

Type 2- Collaborative Research- Migration of Agricultural Production Back to the
Southeast as a Climate Change

2,176,080

standard

2012-67016-19450

TU

W.H. Witola

5/12/2012 5/14/2015

Effect of Toxoplasma gondii Gra10 Protein on Ovine Immune Response to Infection

200,000

standard

740,144

standard

700,000

standard

Grant No

Ongoing Awards

Christy L. Bratcher 12/15/2012 12/14/2015

Identifying gaps between knowledge and practice in production and distribution of
local and regional foods for a more secure food supply
Maternal Lactocrine Programming of Female Reproductive Tract Development

2013-68004-20357

AU

2013-67016-20523

AU

F.F. Bartol

2014-67016-21570

TU

W.H. Witola

12/1/2013 11/30/2018

Identification of Inhibitors for Essential Phospholipid Biosynthetic Enzymes in
Haemonchus contortus

150,000

standard

2014-67022-21694

AU

Maobing Tu

12/15/2013 12/14/2015

Nanocrystalline Cellulose Based Piezoelectric Materials For Energy Sustainability

150,000

standard

2014-67024-21849

AU

N. Wilson

Sabbatical Leave on Behavioral Economics: Nudges at Client Choice Pantries

117,529

standard

2/1/2013

4/1/2014

1/31/2016

3/31/2015

4,233,753

NEW FY 15 awards
2015-67015-23229

AU

Cova R. Arias

3/1/2015

2/29/2016

Flavobacterium 2015 Conference

10,000

standard

150,000

set aside

485,000

standard

1/15/2015 1/14/2018 Whole genome mapping of disease resistance/susceptibility-associated SNPs in catfish

455,000

standard

Development of Semiochemical-Based Management Strategies for the Invasive Kudzu
4/15/2015 4/14/2017
Bug, Megacopta cribraria in Soybean Production
Development of 675K SNP arrays for whole genome mapping and genetic studies in
1/1/2015 12/31/2017
catfish

2015-69004-23420

AU

Henry Y. Fadamiro

2015-67015-22907

AU

John Liu

2015-67015-22975

AU

John Liu

2015-67014-23085

AU

Leonardo De La
Fuente

1/15/2015 1/14/2018

Calcium regulation of interactions between a xylem-inhabiting pathogenic bactrerium
and host plants

377,214

standard
and set
aside
($20,728.)

2015-67015-23285

AU

Rex Dunham

3/15/2015 3/14/2018

Xenogenesis To Improve Artificial Spawning of Reproductively Difficult Catfish

450,000

standard

494,336

standard

499,998

set aside

2015-67021-22842

AU

Sushil Adhikari

2015-69006-22927

TU

Robert Zabawa

Formation of phenolic resin based interpenetrating polymnet network from pyrolysis
12/1/2014 11/30/2017
oil
Securing the Land for Agricultural and Community Development: Addressing Heir
2/15/2015 2/14/2020
Property as as Asset Building Strategy

2,921,548

set aside- direct EPSCoR funding; standard AFRI- because Alabama is an EPSCoR state

Development of 675K SNP arrays for whole genome mapping
and genetic studies in catfish
Dr. John Liu, Auburn University
Catfish is the leading aquaculture species for US aquaculture. Catfish industry accounts for over 60% of all US
aquaculture production. In recent years, however, it has encountered unprecedented challenges due to devastating
diseases and fierce international competition. We must enhance production and performance traits in order to provide
genetic stocks that are more productive and profitable. A number of production traits are very important for the catfish
industry including growth rate, feed conversion efficiency, disease resistance and low oxygen tolerance. Selection of some
production traits such as disease resistance is very difficult using traditional approaches. Marker-assisted selection should
be helpful by selection using traits-linked molecular markers. A project entitled “Development of 675K SNP arrays for
whole genome mapping and genetic studies in catfish” was funded by US Department of Agriculture (USDA). This project
is to develop a high-density single nucleotide polymorphism (SNP) array technology. Application of genomics to breeding
programs has the greatest potential to provide competitive advantage for our catfish producers. However, the major
limitations to adopting genome technologies in aquaculture currently are the lack of a high throughput technology for
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the analysis of genomic variations in relation to phenotypic
variations. We need a high-density SNP array technology
that allows high efficiency, cost-effective, whole-genome
coverage analysis of genetics of important performance
traits such as disease resistance. This project is poised to
resolve these challenges, with three specific objectives: 1).
Developing the catfish 675K SNP arrays; 2). Genetic mapping
of whole genomic sequence scaffolds; 3). Enhancing and
validating the catfish whole genome assembly. We have
identified millions of SNPs for the design of the 675K SNP
arrays. This project will develop a technology for the most
efficient analysis of performance traits, and transform the
isolated whole genome sequence tags into a well-assembled
reference genome assembly, thereby enabling its application
in breeding and selection programs.

economic significance in sheep production in which it
causes abortions, fetal malformations, pre-term deliveries,
stillbirths and neonatal deaths. Infected sheep meat is also
a source of T. gondii infection in humans. There is currently
no medicine to eliminate T. gondii infections in sheep and
the live vaccine that is available has serious short-comings
because of its short shelf life and safety concerns for those
handling it. Thus, there is need for a non-infectious vaccine
that would be safe and effective. Therefore, deciphering
functionally significant T. gondii molecular mechanisms that
lead to modulation of host cell responses to infection would
be fundamental in designing new effective therapies and
vaccines against T. gondii. The main aim of this proposed
project is to undertake a detailed and thorough genetic,
molecular, immunological and cellular biological analysis of
the role of a T. gondii-secreted protein (herein called GRA10)
in modulating ovine host cell defense responses to T. gondii
infection and establish how this relates to the parasite’s
development and survival in the cells. Ultimately, our goal is
to elucidate molecular mechanisms that would be crucial in
developing new effective therapies and/or vaccines against T.
gondii infections in sheep, leading to increased productivity
and profitability of the sheep industry and safer sheep meat
for human consumption.

Calcium regulation of interactions
between a xylem-inhabiting pathogenic
bacterium and host plants
Dr. Leonardo De Le Fuente, Auburn University

Whole genome mapping of disease
resistance/susceptibility-associated
SNPs in catfish
Dr. John Liu, Auburn University
Toxoplasma gondii is a widely prevalent obligate
intracellular zoonotic protozoan parasite that is of great

The bacterium Xylella fastidiosa causes destructive
diseases in crops such as grapes, citrus, blueberries and
others. These diseases are found mainly in the Americas, but
there have been recent reports of this bacterium causing
problems in Asia and Europe. This bacterium, transmitted
among plants by insect vectors, lives inside the xylem
vessels, which are the components of the vascular system
of the plant involved in transporting water and mineral
nutrients from the soil to the rest of the plant. Inside the
xylem the bacterium forms biofilms, or agglomerates of
bacteria surrounded by a sticky matrix, that clogs the
passage of nutrients in the plant and is believed to be
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responsible for the development of symptoms. Currently
there is no cure for the diseases caused by Xylella fastidiosa,
and infected plants need to be removed and discarded.
Our research has shown that one particular mineral
element, calcium, has an important role during the
disease development, by increasing the virulence of the
bacterium, and being accumulated in infected plants. Our
data indicates that the plant defense response to infection
may worsen the disease, analogous to what occurs in
autoimmune diseases in animals. During this project we will
elucidate the key proteins in both plant and bacteria that
are involved in the calcium modification occurring during
disease. This information will allow us to target those
proteins for specific disease control methods.

Formation of phenolic resin based
interpenetrating polymnet network
from pyrolysis oil
Dr. Sushil Adhikari, Auburn University

wood composites, and accounts for $2.3 billion in revenue
in North America and $10 billion worldwide. In addition,
the conductive polymers’ market is worth more than $14
billion worldwide (>$2 billion in U.S.).
Phenols concentration or OH number in pyrolysis oil
is the most important parameter for producing resins
using pyrolysis oil. The pyrolysis study in this project will
evaluate different techniques to increase the OH number
in bio-oil. The long-term goal of our research is to develop
a better understanding of different bio-oil production
techniques to increase the OH number and understand the
relationship between the chemical structure in bio-oil and
solid-state properties of the proposed IPNs in the context
of developing resins and conductive polymer systems from
renewable resources. During the proposed three years, the
team will conduct the necessary study needed to design,
synthesize, and test final properties of IPNs suitable for high
mechanical performance, good adhesion properties and
electrical and thermal conductivities. To reach this goal, five
specific objectives are proposed as follows: (a) investigate
different alternatives for enhancing the quality of bio-oil in
terms of phenol concentration or OH number to promote
polymerization reactions; (b) identify the role of different
bio-oil compounds for polymerization reactions and produce
novolac and novolac based IPNs from bio-oil; (c) evaluate
mechanical and other properties of resins; (d) investigate
the possibility of replacing petroleum based resins with biobased resins; and (e) perform techno-economic analysis of
the proposed process.
This project specifically addresses the goals of the
Agricultural Systems and Technology Priority focused on
Engineering, Products and Processes (A1521). The production
of adhesives/resins from pyrolysis oil using lignocellulosic
biomass would lead to sustainable and innovative solutions
for U.S. and global agriculture and biobased industries.

Our overarching goal is to produce resins (novolac)
and epoxy-novolac and novolac-polyaniline based
interpenetrating polymer networks (IPNs) from fast
pyrolysis bio-oil to replace petroleum based adhesives
and conductive paints. The market share of these
products is several billions of dollars. For example, phenol
formaldehyde (PF) is the dominant resin for engineered
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APPENDIX
A jurisdiction is eligible to participate in the NSF EPSCoR Research Infrastructure Improvement Grant Program (RII) if their most recent 3year level of NSF Research Support is equal to or less than 0.75% of the total NSF Research and Related Activities (R&RA) budget.

STATE
Grand Total
Other
US Total
Guam
Virgin Islands
Puerto Rico
North Dakota
Vermont
South Dakota
Mississippi
Wyoming
West Virginia
Arkansas
Nevada
Idaho
Kentucky
Montana
Maine
Nebraska
Oklahoma
Alabama
Alaska*
Hawaii*
Delaware*
Kansas
Louisiana*
New Hampshire*
New Mexico
South Carolina*
Rhode Island*
Missouri
Iowa
Tennessee
Connecticut
Utah
Oregon*
Minnesota*
Ohio
Wisconsin
Georgia*
Washington*
New Jersey
Indiana
Maryland*
Florida*
Arizona
North Carolina*
Michigan
Virginia*
Texas
Pennsylvania
District of Columbia
Colorado
Illinois
Massachusetts*
New York*
California*

FY 2012 Research
Support
Amt $k
Cnt
$5,630,980 19,483
$30,171
33
$5,600,809 19,450
$362
2
$2,074
2
$4,852
18
$5,113
34
$5,537
34
$13,186
37
$13,432
69
$12,954
47
$16,138
39
$14,060
66
$12,023
62
$16,097
67
$19,113
97
$17,714
77
$20,522
69
$19,106
79
$26,698
118
$30,486
174
$31,005
104
$32,804
113
$27,679
131
$44,073
151
$33,134
159
$31,907
124
$33,781
124
$37,806
184
$34,403
202
$41,353
$44,249
$63,136
$50,928
$55,986
$58,369
$86,299
$112,750
$110,844
$101,141
$132,449
$116,201
$119,103
$123,564
$131,175
$136,269
$158,857
$151,650
$186,618
$212,154
$215,250
$248,648
$277,272
$347,776
$384,527
$376,491
$728,275

234
205
240
279
209
280
332
540
406
482
494
469
464
481
548
439
604
668
551
1,070
1,032
291
567
888
1,282
1,475
2,512

FY 2013 Research
Support
Amt $k
Cnt
$5,434,325 18,004
$21,292
30
$5,413,033 17,974
$205
1
$951
1
$2,465
11
$8,818
25
$11,410
38
$8,998
39
$12,259
49
$14,893
35
$11,828
42
$14,831
61
$15,258
61
$23,881
61
$15,703
89
$21,946
75
$25,387
71
$22,578
84
$24,376
106
$26,700
151
$27,313
104
$29,903
96
$34,139
122
$25,982
101
$30,501
146
$34,039
123
$36,351
130
$28,753
181
$39,420
191
$44,328
$47,584
$43,831
$50,253
$61,452
$47,909
$79,601
$98,908
$107,210
$112,232
$115,009
$114,195
$128,730
$122,770
$125,662
$140,019
$140,520
$166,047
$165,970
$193,738
$229,020
$233,900
$250,866
$286,899
$364,866
$375,921
$722,356

230
193
199
276
213
243
302
508
361
450
405
458
419
463
482
413
559
611
489
998
973
254
505
821
1,220
1,394
2,341

FY 2012-14 Research
FY 2014 Research
% of Total $
Support
Support
Amt $k
Cnt
Amt $k
Cnt
$5,633,873 18,035 $16,699,178 55,522 100.00%
$73,221
95
0.44%
$21,758
32
99.56%
$5,612,115 18,003 $16,625,957 55,427
$129
1
$696
4
0.00%
$7,118
5
0.04%
$4,093
2
$16,606
50
0.10%
$9,289
21
$24,671
92
0.15%
$10,740
33
$27,866
108
0.17%
$10,919
36
$35,722
116
0.21%
$13,538
40
$39,107
174
0.23%
$13,416
56
$40,660
116
0.24%
$12,813
34
$42,173
125
0.25%
$14,207
44
$45,699
181
0.27%
$16,808
54
$48,154
204
0.29%
$20,873
81
$51,455
177
0.31%
$11,477
49
$54,685
280
0.33%
$19,869
94
$56,479
208
0.34%
$16,819
56
$63,878
211
0.38%
$17,969
71
$68,158
247
0.41%
$26,474
84
$77,286
341
0.46%
$26,212
117
$82,020
479
0.49%
$24,834
154
$27,574
98
$85,892
306
0.51%
$93,943
312
0.56%
$31,236
103
$95,573
372
0.57%
$33,755
119
$96,387
360
0.58%
$26,332
108
$97,126
437
0.58%
$33,491
132
$99,511
364
0.60%
$33,565
117
$100,853
366
0.60%
$30,721
112
$101,701
541
0.61%
$35,142
176
$114,954
604
0.69%
$41,131
211
$44,357
$45,987
$51,476
$60,250
$53,189
$74,529
$80,954
$89,951
$84,116
$97,282
$106,099
$124,234
$131,205
$135,306
$134,310
$137,402
$147,641
$176,890
$177,451
$194,337
$230,769
$260,434
$266,148
$304,253
$364,007
$395,210
$757,759

*NOTE: Research support numbers were adjusted for large-scale logistical operations.
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214
182
203
258
244
263
315
452
342
463
402
457
442
501
497
401
549
644
476
951
1,007
266
523
796
1,174
1,435
2,341

$130,038
$137,820
$158,443
$161,431
$170,627
$180,807
$246,854
$301,609
$302,170
$310,655
$353,557
$354,630
$379,038
$381,640
$391,147
$413,690
$447,018
$494,587
$530,039
$600,229
$675,039
$742,982
$794,286
$938,928
$1,113,400
$1,147,622
$2,208,390

678
580
642
813
666
786
949
1,500
1,109
1,395
1,301
1,384
1,325
1,445
1,527
1,253
1,712
1,923
1,516
3,019
3,012
811
1,595
2,505
3,676
4,304
7,194

0.78%
0.83%
0.95%
0.97%
1.02%
1.08%
1.48%
1.81%
1.81%
1.86%
2.12%
2.12%
2.27%
2.29%
2.34%
2.48%
2.68%
2.96%
3.17%
3.59%
4.04%
4.45%
4.76%
5.62%
6.67%
6.87%
13.22%

aLABAMA INNOVATION FUND
As part of the implementation of “Accelerate Alabama”, the State of Alabama created the Alabama Innovation Fund. The
purpose of the fund is to maximize the use of the State’s economic development resources by leveraging annual research and
development expenditures by Public Institutions of Higher Education to generate resources which can be used to support
economic development activities. The Alabama Innovation Fund shall support and operate two distinct programs: (i) The
Renewal Program; and (ii) The Research Program. The budget available for the initial disbursement was $4M.
During the first round of AIF funding, the Alabama EPSCoR Program assisted the Alabama Department of Commerce in
the management of the peer review process to fund $3,920K in funding. At that time, sixty (60%) per cent, or $2352K of the
funding supported the Renewal Program while forty per cent (40%) supported the Research Program. In 2015, the Alabama
EPSCoR Program again assisted the Alabama Department of Commerce in the peer-review selection process, proposals
were due in early August with the review panel meeting later that month. The program is now funding fourteen projects
at six institutions across Alabama ranging from automotive metallurgy in the manufacture of engine blocks, aquaculture,
to the design of a treadmill for those with disabilities. This program hopes to advance products “Made in Alabama”, while
expanding the state’s research enterprise.
PI

Org

Type

Amount
Requested

Amount
Awarded

Jeffrey Suhling

AU

Renewal

$400,646

$400,646

Mark Liles

AU

Research $250,000

$250,000

Brian Jorden

UA

Renewal

$200,000

$200,000

Luke Brewer

UA

Research $181,480

$181,480

Curtis Carver

UAB

Renewal

$500,000

$500,000

Jay Zhang
Dean Sicking
Yogesh Vohra

UAB
UAB
UAB

Renewal $500,000
Research $250,000
Research $250,000

$500,000
$250,000
$250,000

Kannan Grant

UAH

Renewal

$500,000

$500,000

Phil Ligrani

UAH

Research $249,810

$249,810

K.T. Hsiao

USA

Renewal

$253,635

$253,635

M. Alam

USA

Research $250,000

$250,000

Expansion of Research Core for Next Generation Composite
Materials Manufacturing
Nephele: A Cloud Computing, Data Storage and Network
Management System

A. Mackiewicz

Hudson
Alpha

Renewal

$500,000

$500,000

Bioinformatics Program at HudsonAlpha Institute for
Biotechnology

R. Hergenrother

SRI

Research $164,800

$164,800

Force-Induced Treadmill

Total AIF Expeditures

$4,450,371
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Title
Developing a High Performance Integrated Building Energy
Systems Technologies (HPI-BEST) Research Program at AU
Probiotic and Vaccine Development to Benefit the AL Catfish
Industry
Friction Stir Welding System
High Performance and Reliability of Al-Si-Cu Alloys for
Automotive Engine Block Production in AL
PetaByte Storage Array for UAB Research
Appointment of Dr. Jianyi "Jay" Zhang for Cardiovascular
Research, Commercilization, and Economic Development
Development of a W-Beam Guardrail Terminal
Enabling Diamond-Based High Tech Industry in AL
Support for the UAH Invention to Innovation Center
Development of the UAH TS/SS/WT
(Transonic/Supersonic/Windtunnel) for Advanced Aerospace
and Aeropropulsion Research

