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Activities sponsored by the
Alabama EPSCoR affect, in some
manner, the economy of every
county in Alabama and the lives
of Alabama citizens in many
ways including: education, health
care, and employment.
Current activity details can be
found in the following report.

To build, maintain,
and grow Alabama EPSCoR
is to build, maintain,
and grow
Alabama’s future.
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1.0 EXECUTIVE SUMMARY

EPSCOR STATEWIDE IMPACT

2.1 Experimental Program
to Stimulate Competitive
Research

The mission of EPSCoR was originally designed to meet
the NSF’s statuatory function “to strengthen research and
education in science and engineering throughout the United
States and to avoid undue concentration of such research
and education.” Since that time, EPSCoR has evolved to
serve other federal agency programs including those listed
herein. Alabama EPSCoR is currently eligible to participate
in EPSCoR programs associated with NSF, DOE, NASA,
USDA and EPA. Alabama EPSCoR is currently ineligible for
participation in the EPSCoR programs associated with the
NIH and the DOD because state funding from these agencies
exceeds the required minimum for qualification.

EPSCoR Mission, Goals and Objectives
EPSCoR began at NSF in 1978, when Congress authorized
the agency to create EPSCoR in response to broad public
concerns about the extent of geographical concentration
of federal funding of research and development (R&D).
Eligibility for EPSCoR participation was 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 programs during the 1980s
subsequently prompted the creation of EPSCoR and EPSCoRlike programs in six other federal agencies: the Department
of Energy (DOE), the Department Defense (DOD), the U.S.
Department of Agriculture (USDA), the National Aeronautics
and Space Administration (NASA), the National Institutes of
Health (NIH) and the Environmental Protection Agency (EPA).

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

29 EPSCoR Jurisditions
Alabama
Alaska
Arkasas
Delaware
Hawaii
Idaho
Iowa
Kansas
Kentucky
Louisiana
Maine
Mississippi
Montana
Nebraska
Nevada

New Hampshire
New Mexico
North Dakota
Oklahoma
Puerto Rico
Rhode Island
South Carolina
South Dakota
Tennessee
Utah
Vermont
Virgin Islands
West Virginia
Wyoming
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FY 07

FY 08

FY 09

FY 10

NSF

100

115

133

147.8

USDA

19

19.22

20.1

26.24

DOE

8

15

17

22

NASA

10

15.5

20

25

EPA

0

0

0

0

NSF EPSCoR works to develop a stronger Science and Technology base,
increase geographic distribution of research and technology resources,
strengthen and expand education and training opportunities in science,
engineering, mathematics, and technology, and increase opportunities for
women and minorities.
DOE EPSCoR supports collaborative research programs of importance to
state priorities, develops partnership programs with federal labs, supports
young investigators, and links the State’s diverse and dispersed technological
communities, institutions and industries involved in Energy Research and
Development.
NASA EPSCoR seeks to effect a permanent increase in the national
competitiveness of a jurisdiction’s basic programs in targeted aeronautics and
space research areas: remote sensing for improved crop production,
nanotechnology materials, and smart sensor arrays.

EPA EPSCoR provides support for state priority research areas, removes barriers
to strengthening statewide research infrastructure development, and improves
human resource base for environmental science, engineering, and education.

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

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

The Department of Defense EPSCoR (DEPSCoR) funds states to perform
research in science and engineering fields important to national defense.
Alabama is currently ineligible for DEPSCoR funding.
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

Recent Federal EPSCoR Budget History (in millions)

2.2 ALEPSCOR Overview

A

LEPSCoR is a consortium of academic, government,
and industrial organizations established in 1985. The
core ALEPSCoR academic institutions in Alabama include
the seven Ph.D. granting research universities: Alabama
A&M University (AAMU), Auburn University (AU), The
University of Alabama (UA), University of Alabama at
Birmingham (UAB), University of Alabama in Huntsville
(UAH), Tuskegee University (TU), and University of South
Alabama (USA). Other academic institutions participate
in and benefit from program activities through satellite
or outreach efforts and Co-funding. The primary goal of
the consortium is to establish the infrastructure needed
to increase sustained national science and technology
research competitiveness. This goal is accomplished by:

The Alabama EPSCoR (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 the science and technology (S&T) resources
residing in Alabama’s major research universities. It strives
to achieve its objectives by (1) stimulating sustainable S&T
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 (2) accelerating the movement of ALEPSCoR
researchers and institutions into the mainstream of federal
and private sector R&D support.

(1) Supporting research clusters and Thrusts based on
current Alabama research strengths;
(2) Carefully planning major equipment purchases
that significantly increase state capabilities;
(3) Supporting the hire of new faculty and research
personnel in targeted areas;
(4) Broadening participation of students in research
clusters and Thrust related science and engineering
fields; and
(5) Linking these clusters with higher education,
government agencies, and the private sector.

NSF Funding Rates by EPSCoR JurisdicIon (per year)
2002
10,339
35,082
29%
1,511
5,595
27%
82
385
21%
15
21
71%

2003
2004
2005
2006
2007
2008
2009
2010
2011
Awards
10,798
10,367
9,772
10,450
11,478
11,162
14,641
13,014
11,186
Proposals
40,084
43,816
41,723
42,374
44,593
44,438
45,181
55,558
51,553
All NSF
Funding Rate
27%
24%
23%
25%
26%
25%
32%
23%
22%
Awards
1,567
1,545
143
1,489
1,653
1,564
2,474
2,172
1,845
All EPSCoR
Proposals
6,418
6,815
6,802
7,037
7,392
7,349
8,476
10,513
9,642
JurisdicIons
Funding Rate
24%
21%
21%
21
22
21
29
21%
19%
Awards
81
99
78
84
86
85
147
119
98
Alabama (All NSF) Proposals
443
488
483
530
508
489
605
708
614
Funding Rate
18%
20%
16%
16%
17%
17%
24%
17%
16%
Awards
10
12
15
11
20
12
27
35
14
Proposals
13
18
19
14
20
16
37
54
23
NSF EPSCoR
Funding Rate
77%
67%
79%
79%
100%
75%
73%
65%
61%
Awards*
0
1
0
0
1
0
2
0
Alabama NSF
Proposals
0
0
2
1
0
0
1
2
2
0
EPSCoR
Funding Rate
0%
100%
0%
0%
100%
0%
100%
0%
* Alabama was ineligible to apply for an NSF EPSCoR award while supported with a current RII grant. The NSF RII‐Track 2 Program was approved in August
2007.
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Alabama’s investment in ALEPSCoR’s high technology
development activities not only leads to future state jobs,
but also provide current jobs by bringing in federal grant
funding to Alabama researchers and students.
Alabama’s next generation of industrial and academic
leaders are being developed via the state-funded Graduate
Research Scholars Program (GRSP), which provides training
for graduate students in ALEPSCoR high technology
research areas. 46 Alabama graduate students were
supported by this program in 2010-2011, and overall 130
Alabama graduate students have been supported by this
program, resulting in 27 M.S. degrees and 73 Ph.D. degrees
by the end of 2011.
Alabama EPSCoR brought more than $16 million
dollars in new federal research funding into the state
during CY 2010. Federally funded research expenditures
for the same period exceeded $15 million. Thus, Alabama’s
investment in ALEPSCoR ($260K for administration and
$910K for GRSP in FY 2010) has led to a federal return on
state investment of 13 to 1 for ALEPSCoR over the last year.
A brief summary of some of the most important of the
federal research funding brought into the state by Alabama
EPSCoR in 2010 is provided below:
•

•

•

•

USDA EPSCoR: USDA EPSCoR funds
research and education in agriculture,
food, and environmental sciences. In CY
2010, three new awards were brought into
the state totaling $1.1M. Total federally
funded research expenditures for USDA
exceeded $1.8M in 2010.

•

The new USDA EPSCoR Awards totaling
$735K, one award for $10K and the other
for $725K.

•

There was no funding for EPA EPSCoR
Programs in 2010.

New Grant Totals in CY 2010
Agency
Total Amount
of New Funding
Awarded in
2010
NSF Co‐funding
7,235,900

NSF EPSCoR: ALEPSCoR was awarded two NSF grants
in 2010 to upgrade the state’s cyber network and
connectivity infrastructure, for a total of $2.9M. In
addition, ALEPSCoR has an ongoing six-year, $15M NSF
Research Infrastructure Improvement (RII) grant, which
involved over 233 core participants. NSF EPSCoR Cofunding in 2010 led to a total of $7.2M of additional
new awards being brought into the state.

NSF

2,925,470

DOE

497,000

NASA

750,011

USDA

1,137,835

TOTAL

$12,546,216

CY 2010 Research Expenditures
New
Grant Totals inCurrent
CY 2010
Agency
Agency
Total
Amount
Funding
of
Ongoing
of New
Funding
Projects CY
Awarded
in
2012
2010
NSF
7,235,900
NSF Co‐funding
Co‐funding
10,959,961

DOE EPSCoR: ALEPSCoR is in the second year of an
ongoing $ 1.9M DOE EPSCoR Implementation Award
to establish DOE related research infrastructure.
ALEPSCoR also has three ongoing DOE Laboratory
Partnership awards designed to encourage ALEPSCoR
collaborations with Federal Laboratories plus a new
award awarded in 2010 for $497K. Total DOE EPSCoR
research expenditures from new awards and ongoing
grants totaled $965K in CY 2010.
NASA EPSCoR: NASA EPSCoR funds NASA related
research in the state. In 2010, two new Cooperative
Agreement Notices (CAN) awards were funded at UAH
(for $75K) and USA (for $675K). These grants, when
added to multi-year grants awarded in previous years,
led to total CY 2010 Alabama NASA EPSCoR federally
funded expenditures of $1.1M.

NSF
NSF

2,925,470
341,828

DOE
DOE

965,409
497,000

NASA
NASA

1,106,208
750,011

USDA
USDA

1,867,308
1,137,835

TOTAL
TOTAL
7

$15,240,714
$12,546,216

CY 2010 Research Expenditures

2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

2.3 ALEPSCOR Investment
Update

2.4 How Does EPSCoR Make
a Difference?

•

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 the well educated workers that
leading companies require if they are to compete in a
knowledge-based global economy. A highly educated work
force is the most 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, Alabama EPSCoR makes a difference to
Alabama in the following ways: education, outreach and
increased diversity, partnerships, infrastructure building,
economic benefit/jobs, business opportunities, and a
system that encourages graduation and self-sustainability.

Alabama EPSCoR helps to encourage
partnerships in the state:
•

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

Alabama EPSCoR enhances infrastructure in
the state in targeted areas:
•

Alabama EPSCoR makes a difference in
Alabama education:
•

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.

Alabama EPSCoR makes a difference through the state’s
colleges and universities, their science and engineering
faculty, and students. A primary focus of the team
is preparing students for careers in fields including:
biotechnology, nanotechnology, biological sciences,
engineering, optics and lasers, phase change energy,
etc.

•
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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.

•

•

External EPSCoR funded grants support new faculty
hires which provide salary for new research
assistant professors, post-doctoral research
associates, graduate student stipends and tuition,
as well as undergraduate student support. These
external grant funds provide jobs for hundreds of
people in the state, helping to stimulate the state’s
economy.
By establishing the research infrastructure in
the state’s targeted areas, Alabama researchers
become competitive in obtaining federal nonEPSCoR grant funding. New external grant funds
provide an additional economic benefit to the
state by providing support for faculty and graduate
students.

Alabama EPSCoR creates new high tech
business opportunities and future jobs for
the state.
•

HudsonAlpha Institute for Biotechnology

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

EPSCoR funded
UAH Structural Biology
research was instrumental in
bringing HudsonAlpha
Institute for Biotechnology,
a 150-acre biotech campus
located in
Cummings Research Park,
the nation’s second
largest research park in
Huntsville, Alabama.
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Alabama EPSCoR provides an economic benefit
to Alabama and brings jobs to the State:

2.5 State Steering
Committee Vision

AL EPSCoR Steering Committee

The Alabama EPSCoR Steering Committee (AESC) is
responsible for fiscal and programmatic aspects of EPSCoR
activities. Members include representatives from the seven
Ph.D. granting research institutions (AAMU, AU, TU, UA,
UAB, UAH, and USA), and the Alabama Commission on
Higher Education (ACHE).
The AESC Chair and Vice-Chair serve two year terms. Dr.
Richard (Dick) Marchase, UAB Vice President for Research
and Economic Development served as Chair of the Alabama
EPSCoR Steering Committee from February 2009 to May of
2011. Dr. Elizabeth French, the Director of ACHE’s Office
of Institutional Effectiveness and Planning, served as ViceChair during this period.
After Drs. Marchase and French completed their twoyear terms of office. An election was held to select new
leaders of the Steering Committee. Dr. John Mason, Vice
President for Research at Auburn University was elected
Chair while Dr. Shaik Jeelani, Vice President of Research and
Sponsored Programs at Tuskegee University was elected
Vice-chair.

Dr. John Mason, Chair
ALEPSCoR Steering Committee
Vice President for Research and
Associate Provost
Auburn University
Dr. Shaik Jeelani, Vice-Chair
ALEPSCoR Steering Committee
Vice President for Research
and Sponsored Programs
Tuskegee University
Dr. Richard B. Marchase
Vice President for Research and
Economic Development
University of Alabama at Birmingham
Dr. Elizabeth French
Director, Office of Institutional
Effectiveness and Planning
Alabama Commission on Higher Education
Dr. Daniel Wims
Provost and Vice President for
Academic Affairs
Alabama A&M University
Dr. Joe Benson
Vice President for Research
The University of Alabama
Dr. John M. Horack
Vice President for Research
University of Alabama in Huntsville

Dr. John Mason (left) 2011-2013 Incoming ALEPSCoR
Steering Committee Chair and Dr. Richard Marchase
(Right) former 2009 - 2011 ALEPSCoR Steering
Committe Steering Committee Chair

Dr. Russ Lea
Vice President for Research
University of South Alabama
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•

In September 2010, the Alabama
EPSCoR Steering Committee elected
a new Alabama EPSCoR Executive
Director, Dr. Christopher Lawson,
Professor of Physics at UAB. Dr.
Lawson has served as ALEPSCoR
Associate Director from 2007-2010,
and Director of the GRSP program
from 2009 to the present. Dr.
Lawson also serves as Alabama’s
representative to the EPSCoR/IDEA Foundation, which
coordinates all national EPSCoR activities, and in February
of 2011 he was elected to the EPSCoR/IDEA Foundation
Board of Directors. The Executive Director is the Chief
Administrative officer for ALEPSCoR, and reports directly
to the ALEPSCoR Steering Committee. The ALEPSCoR
Staff, State Agency Directors and the GRSP Director
(although Dr. Lawson is currently filling that post) report
to the Alabama Executive Director.

•

Alabama EPSCoR Executive
Director’s Challenge
The Alabama EPSCoR Executive Director is tasked with
setting in motion elements needed to build state research
infrastructure capabilities and capabilities. A few of the
tasks are:
• Provide a common vision for programs, and assist
with development of the State Strategic Plan with
respect to changing goals and objectives.
• Mediate the conflicting desires of the research
institutions/organizations and limited availability
of state and federal funds to address the extensive
needs and interests of researchers at each
institution.
• Generate awareness and interest in the need for an
effective statewide effort to develop and promote
research and development activities in Alabama.
• Establish policies and guidelines for program
activities in Alabama.
• Provide general oversight and coordination of
program projects, where applicable.
• Disseminate information regarding program
opportunitites and selecting participants for
proposals.
• Monitor the progress of funded programs and
research in Alabama.
• Attend required ALEPSCoR meetings to provide
program overview and status.
• Conduct strategic planning related to the program.

Provide visibility and public relations
on behalf of the program.
Where possible, select projects that
will be of the greatest benefit to
the State’s success in science and
engineering research and have the
greatest impact on attaining the goals
of the ALEPSCoR.

Alabama EPSCoR Program
Manager
In April of 2011,
Alabama
EPSCoR
hired Dr. Kimberly
McCall as ALEPSCoR
Program Manager,
reporting to the
Executive Director.
Dr. McCall has a
combined expertise
in areas such as
grants and contracts administration,
teaching and education, research and
research administration, and educational
outreach.
Dr. McCall’s grants and
contracts expertise includes over 10 years
of experience in the UAB Office of Grants
and Contracts Administration (OGCA).
She has teaching experience as an Adjunct
Instructor in the UAB School of Education,
where she has taught numerous courses.
Her research experience includes 3 years
of research with the Birmingham Veterans
Administration Medical Center (VAMC)
and she worked with the UAB School of
Nursing’s Promoting Enhanced Research
Capacity Program (PERC). The latter work
with the PERC program involved extensive
educational outreach activities, in the form
of a distance learning certificate program
for study coordinators at international
sites across 50 countries.
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Alabama EPSCoR Executive Director

2.6 Agency Directors
The Alabama EPSCoR 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. An Alabama EPSCoR Agency Director is
the administrative officer for a designated EPSCoR program
in Alabama. He or she is appointed by the Alabama EPSCoR
Steering Committee and is responsible for carrying out the
administrative functions of the Alabama EPSCoR Steering
Committee (AESC), providing management, coordination
and direction of the EPSCoR program in Alabama and for
such other duties as assigned by the Executive Director and
AESC. Alabama EPSCoR currently has an EPSCoR Agency
Director for DOE, EPA, NASA, USDA, NIH and DOD. In
previous years, the Alabama EPSCoR Executive Director
served a dual role as the NSF Agency Director. In September
2010, the ALEPSCoR Steering Committee amended the
ALEPSCoR bylaws to separate the ALEPSCoR Executive
Director position from that of NSF Agency Director. The
Alabama NSF EPSCoR Agency Director will be selected at an
upcoming Steering Committe meeting.
The Agency Directors are accountable to the Executive
Director of the Alabama EPSCoR Program (State Executive
Director) and to the AESC for providing direction of the
Alabama EPSCoR Program.

Alabama EPA EPSCoR Agency Director
Appointed 2008 Dr. William Deutsch has been a
faculty member in the Department
of Fisheries and Allied Aquacultures
at Auburn University since 1990.
His specialty is in Environmental
Assessment and Training, Aquatic
Ecology, and Community-based
Watershed Stewardship. He directs
the Global Water Watch program
which has been active in the
Philippines, Ecuador, Thailand, Brazil, Mexico and Peru.

Alabama DoE EPSCoR Agency Director
Appointed 2008
Dr. John Steadman is currently the
Dean of the University of South
Alabama’s College of Engineering.
Before moving to Alabama, Dr.
Steadman was the Project Director
for five different DOE EPSCoR grants
totaling more than $ 10M over a
period of fifteen years. He is also
the past president of the Institute of
Electrical and Electronics Engineers United States of America (IEEE-USA).

Alabama NASA EPSCoR Agency Director
Appointed 1991
Professor Gregory is a member of the
faculty of chemistry and materials
science at UAH and serves as head of
the multidisciplinary UAH Laboratory
for Materials and Surface Science. He
has worked in the US Space program
since becoming a NAS-NRC postdoctoral
research associate at NASA MSFC in
1967. His research has concentrated in
two areas: experimental measurements
of the high energy cosmic and solar
radiation, and materials studies in Space. He has had
working collaborations with researchers at MSFC, GSFC, JSC
and GRC. He has been director of the ASGC since 1990.

12

State Agency Directors

Dr. Frank (Skip) F. Bartol is a Professor
in the Department of Anatomy
Physiology and Pharmacology at
Auburn University. He was appointed
Associate Dean for Research and
Graduate Studies in the AU College
of Veterinary Medicine in 2009.

Alabama EPA EPSCoR
Agency Director
Dr. William Deutsch
Auburn University
deutswg@auburn.edu
334-844-9119

Alabama NIH EPSCoR Agency Director
Appointed 2009
The Alabama EPSCoR Steering
Committee voted in October 2008
to hold an election for an Alabama
NIH EPSCoR State Agency Director
to monitor the NIH EPSCoR IDeA
(Institutional Development Award)
Program and work with the agency
and EPSCoR Foundation for the
purpose of securing eligibility for the
state. Currently, the large amount
of grant funding for NIH projects at
the University of Alabama at Birmingham makes the rest
of the state ineligible for NIH EPSCoR. Dr. Mike Hardin,
Dean, Culverhouse College of Commerce and Business
Administration at The University of Alabama, was appointed
to serve as the Alabama NIH EPSCoR Agency Director.

Alabama DEPSCoR Agency Director
Appointed 2009
The Alabama EPSCoR Steering
Committee voted in October 2008
to hold an election for an Alabama
DEPSCoR State Agency Director
to monitor the DOD Program and
work with the agency and the
EPSCoR Foundation for the purpose
of securing eligibility for the state.
Currently, grant funding for DOD
projects in Huntsville surpass EPSCoR eligibility criteria for
the rest of the state. Dr. John Wiest is a professor of Chemical
and Biological Engineering and Associate Dean for Research
and Graduate Studies at The University of Alabama College
of Engineering.
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Alabama DOE EPSCoR
Agency Director
Dr. John Steadman
University of South Alabama
jsteadman@usouthal.edu
251-460-6140
Alabama DOD EPSCoR
Agency Director
Dr. John Wiest
The University of Alabama
jwiest@eng.ua.edu
205-348-1727
Alabama NASA Program Director
Dr. John Gregory
University of Alabama in Huntsville
gregoryj@uah.edu
256-824-6028
Alabama USDA EPSCoR
Agency Director
Dr. Frank (Skip) Bartol
Auburn University
bartoff@auburn.edu
334-844-3700
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Alabama USDA EPSCoR Agency Director
Appointed 2008

2.7 ALEPSCoR 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. The goal of the
ALEPSCoR Graduate Research Scholars Program (GRSP)
is to invest in Alabama universities to expand research
output and attract high quality graduate students to
Alabama’s research universities. The program objective
is to provide a highly trained workforce to fuel the
growth of high technology companies in Alabama. This
next generation of GRSP research scholars is destined to
become Alabama’s industrial and academic leaders of
tomorrow.
In 2010, the Alabama Legislature continued the line
item appropriation to EPSCoR through the Alabama
Commission on Higher Education for the purpose of
funding the Graduate Research Scholars Program (GRSP).
Since its inception in 2006, through Round Six, the
program has funded more than 130 exceptional graduate
students, resulting in 27 MS degrees and 73 PhD degrees
are expected by the end of 2011.
The quality of work generated as part of the first
five 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 Program and increase
participation in the program.
Students at all Alabama EPSCoR universities are
eligible to apply whose proposed research, or field of

study and career interests are congruent with the funded
science and technology EPSCoR programs associated with
NSF, DOE, NASA, USDA, EPA, DOD and NIH. Students are
selected competitively by a team consisting of one campus
coordinator from each Ph.D. granting institution in the
ALEPSCoR Program. Renewals will be granted subject to
satisfactory progress in a given year and available funding.
The Request for Proposal for Round Six was announced
in March 2010 with applications due to the institution’s
Campus Coordinator in April 2010. The GRSP’s period of
performance was adjusted to coincide with the academic
year, candidates are chosen in the spring to facilitate
funding programs for students. GRSP Round Six supported
forty-six graduate students, forty-one of them working on
their Ph.D. and five working on their M.S. degrees. (Round
6 students are listed at right).
More information regarding the GRSP Program is
available in a recently published GRSP Volume Four
Booklet.
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GRSP Campus Coordinators
Alabama A&M University
Dr. Matthew Edwards
matthew.edwards@aamu.edu
256-372-8119

University of Alabama in Huntsville
Dr. Ed Meehan
meehane@email.uah.edu
256-824-6533

Auburn University
Dr. Frank (Skip) Bartol
bartoff@auburn.edu
334-844-3700

Tuskegee University
Dr. Mahesh Hosur
hosur@tuskegee.edu
334-724-4220

The University of Alabama
Dr. John Wiest
jwiest@eng.ua.edu
205-348-1727

University of South Alabama
Dr. John Steadman
jsteadman@usouthal.edu
251-460-6140

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

Insti.
AAMU
AAMU
AAMU
AAMU
AAMU
AU
AU
AU
AU
AU
AU
AU
AU
TU
TU
TU
TU
TU
TU
UA
UA
UA
UA
UA
UA
UA
UA
UAB
UAB
UAB
UAB
UAB
UAB
UAB
UAH
UAH
UAH
UAH
UAH
UAH
UAH
UAH
USA
USA

Name
Malek Abunaemeh
Andrew Cantrell
Tomeka Colon
Kathleen Roberts
Paul Robinson
Hasan Babaei
Susan Balenger
Liwu Fan
Justin Havird
Mohammad Hossain
Jianguo Lu
Padma Sundaram
Jingyuan Xiong
Aldington Allie
Apalangya Atongo
David Baah
Sandrea Brundidge‐
Young
Gregory Strawder
Alfred Tcherbi‐Narteh
Farhana Afroz
Bianzhu Fu
Rezwanur Rahman
Gang Shen
Shaik hoieb
Noboru Togawa
Brad Wilson
Yang Xin
Jason Freeman
Samantha Hastings
Mallory Messersmith
Ross Ptacek
Justin Sheff
John Smith
Yuanli Zhang
Chen Yi
Brian Fayock
Alireza Hassanzadeh
Reza Kamali Sarvestani
Po Sun
Khalid Tantawi
K.P. Venkataramanan
Yang Zou
Basil Farah
Luai Hasoun

Research Field
Materials Science, Physics
Natural Resources, Environmental Studies
Materials Engineering
Agriculture and Environmental Sciences
Optics and Lasers
Mechanical Engineering
Biological Science
Mechanical Engineering
Biological Science
Microbiology
Catfish Genomics
Drug Delivery
Biochemistry
Materials Science and Engineering
Material Sciences
Materials Science and Engineering
Materials Science and Engineering
Materials Science and Engineering
Materials Science and Engineering
Aerospace Engineering
Metallurgical and Materials Engineering
Mechanical Engineering
Materials Science
Electrical Engineering
Environmental and Civil Engineering
Environmental and Civil Engineering
Biological Science
Chemistry
Inorganic Chemistry
Anthropology
Mathematics
Inorganic Chemistry
Materials Science and Engineering
Physics
Computer Science
Physics
Electrical Engineering
Electrical Engineering
Optical Science and Engineering
Electrical Engineering
Biotechnology Science and Engineering
Optical Science and Engineering
Mechanical Engineering
Basic Medical Sciences
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

Round 6 Scholars

2.8 Major Awards
ALEPSCoR brings in external funding into the state
from several federal EPSCoR agencies associated with NSF,
DOE, USDA, and NASA. In FY 2010, ALEPSCoR brought
in over $12M of new federal grants into the state from
these agencies, with $15.2M of federally funded research
expenditures spent in 2010. This external federal research
funding is summarized in subsequent sections, separated
by federal agency.

National Science Foundation (NSF)
EPSCoR
NSF/EPSCoR provided federal funding for ALEPSCoR
programs through a Research Infrastructure Improvement
(RII) grant, two Cyberinfrastructure grants, and EPSCoR CoFunding, as described below:
NSF EPSCoR (RII-3). Alabama EPSCoR was awarded a $15M
NSF Research Infrastructure Improvement Cooperative
Agreement from September 1, 2008 to August 31, 2014
entitled, “Enhancing Alabama’s Research Capacity in Nano/
Bio Science and Sensors.” This award provides funding
to ALEPSCoR research institutions across the state for
developing Alabama high technology research capability.
Those research institutions are: Alabama A&M University
(AAMU), Auburn University (AU), Tuskegee University
(TU), University of Alabama (UA), University of Alabama
at Birmingham (UAB), University of Alabama at Huntsville
(UAH), and the University of South Alabama (USA). The
high technology research capabilities being developed
are: (i) the Nano and Biomaterials Research Thrust
(led by TU, with USA, AU, UAB, UA, AAMU) is creating
new nanostructured materials with enhanced thermal,
physical, mechanical, and biodegradable properties; (ii)
the Biotechnology Research Thrust (led by AU, with AAMU,

TU, UAB) is developing model biosystems to facilitate the
development of nanomaterials and nanoscale devices;
(iii) the Optics and Sensors Research Thrust (led by UAB
with UA) is developing new optical and molecular sensing
technologies for applications in environmental monitoring,
counter-terrorism, industrial process control, and medical
diagnosis; (iv) the Nanofabrication Research Thrust (led by
AAMU, with UAB, UA, UAH, TU) is applying cutting-edge
nanoengineering to develop molecular sensors, regimented
nanomaterials and nanostructures with applications in
chemical, biological, and thermo-electric devices.
NSF EPSCoR RII Cyberinfrastructure. Alabama EPSCoR was
awarded two Cyberinfrastucture grants in 2010. The first
is a $1.2M grant to upgrade Alabama cyber network and
connectivity infrastructure to enhance Alabama’s research
competitiveness in nantechnology, bioscience, and sensors.
The second is a $1.7M grant to coordinate and upgrade
Cyberinfrastructure in Alabama, Louisiana, and Mississippi
to enable the rapid sharing of data resources and tools
to advance new scientific discoveries in geosciences and
engineering associated with coastal hazards in the tri-state
region.
NSF EPSCoR Co-funding. When a proposal is sent to a NSF
directorate and found meritorious, opportunities within
NSF exist for the project to be jointly funded by the specific
NSF directorate and the NSF EPSCoR office. In 2010, new
awards to Alabama researchers resulting from NSF EPSCoR
Co-Funding totaled $7.2M.
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Professor Shanlin Pan (1st on left), and his students working on
single molecule spectroelectrochemistry project in the department
of chemistry at UA.

DOE EPSCoR Awards
An Alabama DoE EPSCoR Implementation Grant was
awarded in August 2009. These awards consist of a research
program and a human resource development program. UA
is serving as the lead institution while the research cluster
is headquartered at AU and includes researchers at UA,
USA, TU, and Auburn/Montgomery.
DOE EPSCoR State Laboratory Partnership Awards
encourage collaborations between researchers at the seven
research institutions and Federal Laboratory personnel.
Alabama has three ongoing projects, two awarded in 2008
and one awarded in 2009. The University of Alabama
Tuscaloosa was awarded a 2010 grant in the amount of
$497K.
In CY 2010, Alabama DoE EPSCoR research expenditures
from new awards and ongoing grants totaled $965K.

Alabama
EPSCoR

The USDA EPSCoR program is
“designed to help institutions develop
competitive research, education and
extension/outreach programs in highpriority areas of national need in
agriculture, food, and environmental
sciences.” In CY 2010, three new awards
were brought into the state totaling
$1.1M. Total federally funded research
expenditures for USDA exceeded $1.8M
in 2010. Current USDA awards will
continue to provide revenue to the state
until 2014. The state has already been
notified that four additional grants will
be funded during the 2011 fiscal year.

NASA EPSCoR Awards
The Alabama NASA EPSCoR program
provides funding for research in fields of
interest to both NASA and the State of
Alabama. In 2010, two new Cooperative
Agreement Notices (CAN) awards were
funded at UAH ($75K) and USA ($675K).
These grants, when added to multi-year
grants awarded in previous years, led
to total CY 2010 Alabama NASA EPSCoR
federally funded expenditures of $1.1M.

Producing Our
Most Valuable Resources

… A strong commitment for EPSCoR is a sound
investment for our State’s future.
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2.0 OVERVIEW AND PROGRAM
HIGHLIGHTS

USDA EPSCoR Awards

2.9 Why is ALEPSCoR
Concerned About Education and
Outreach?
To Alabama’s Ph.D. granting universities, research is
the backbone of education. The ALEPSCoR program plays a
vital role in stimulating new ideas and advancing knowledge
critical to technological and scientific competitiveness
for Alabama’s economy. Concurrent to this, the role of
education and outreach to K-12 students is just as vital. As
such, ALEPSCoR aggressively focuses on reaching students
to stimulate, motivate, and prepare them for future careers
in STEM fields. However, when facing limited resources, why
should this be a major focus of the program? Why should
ALEPSCoR be concerned about education and outreach?
The key to understanding this question is found in
the needs of primary, secondary, and post-secondary
STEM education participants. National consensus among
the business, scientific, and educational community
is a perceived or real need to revitalize the Nation’s
commitment to strengthening the pillars of American
innovation and competitiveness in basic research. This
comes at a time when a workforce of baby boomers in
science and engineering approach retirement, creating a
potential gap in teaching and research fields. Dwindling or
limited financial resources greatly curtail efforts to fill gaps.
This creates need on two fronts: for qualified individuals to
replace the retirees, and for qualified individuals to educate
and train those individuals.
Education and outreach provides an opportunity to
leverage ongoing research to meet these needs in both
arenas while minimizing expenditures to the program.
ALEPSCoR education and outreach programs, called the
ALEPSCoR Education and Outreach Initiative (AEOI) targets
teachers and students by pressing advanced STEM concepts
into basic STEM education, preventing a stagnation of
knowledge. In a day when it is highly probable that primary
and secondary students use outdated textbooks, ALEPSCoR
education and outreach updates the knowledge base

through many different and diverse programs creating a
window through which STEM ideas flow and give students
insight on future science.
ALEPSCoR serves as a conduit to make visionary
scientific ideas a reality. But more importantly, also serves
as a conduit to make visionary scientists from today’s K-12
students. Ideas forwarded to these pupils through the
program may someday serve as a provocative operation and
stimulate them toward achieving heretofore unimaginable
things. The program is self-propagating. Just as a farmer
sets aside seeds for next year’s crop from this year’s harvest;
this minimal effort ensures future yield.
The program encourages and strengthens teacher’s
understanding of content knowledge. Through training
and use of inquiry-based teaching tools, the ALEPSCoR
education and outreach program provides teachers’
curricula materials, professional development resources,
and grounds them in academic content.
Education and outreach efforts are vital to the on-going
success of ALEPSCoR, but more importantly to national
scientific competitiveness. It fills STEM education needs,
bridges the gap between K-12, and advanced academic
programs, ensuring the STEM pipeline is robust and always
flows full.

2010 ALEPSCoR Education and
Outreach Initiative (AEOI) Programs
NanoBio Science Academy for Teachers
The Nano Bio Science Academy for Teachers (NBSAT)
was developed by the Tuskegee University AEOI team.
The 2011 NBSAT was held as part of the 35th National
Southeast Consortium of Minorities in Engineering Annual
Workshop as a one day intensive hands-on learning series
and introductory research experience for teachers (RET).
Sessions topics: Energy, Bio-Applications, and Visualization.
The 2011 activities were designed to stimulate learning
and usage of cyber and information-based technologies for
nano-bio-sensor (NBS) educational in formal and informal
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settings across all learning levels. The event involved 19
high school and middle school teachers from across the
country. Topics included: Supercapacitors and Batteries,
and Carbon Nanotubes and Nanofabrication.

Virtual Workforce Education
The new “Alabama Cyber Connections (C2) in
Nanotechnology, Bioscience, and Sensors” funded by NSF
EPSCoR through UAH establishes an on-line system to
support joint courses, seminars, workshops, and work with
Centers. The program uses virtual education to expand
knowledge in grades K-12. For example, In 2011 virtual and
3D classes were developed by UAB and Central Alabama
Community College (CACC). Classes will be expanded
through a Department of Labor award and an NSF Math
Science Partnership grant.

Tuskegee Science and Technology Open Houses
Dr. Shaik Jeelani of AEOI, Vice President for Research
and Sponsored Programs, at Tuskegee University hosted
NSF EPSCoR RII sponsored Open Houses in 2009 and 2010,
with another one planned for April 14, 2012. The Open
Houses provided ALEPSCoR students and researchers an
opportunity to highlight work on campuses throughout
Alabama in nano/bio. The purpose of the Open Houses was
to share with the community (K-12 students, teachers and
parents from selected schools), activities at the four EPSCoR
Thrusts. The Open Houses were excellent opportunity for
students and teachers to meet with researchers from various
universities and to create an opportunity for networking,
collaboration, sharing of information and the building of
trust relationships.

Dr. Shaik Jeelani of AEOI to be recognized by
President Obama

Alabama EPSCoR Impacts National Education
Outreach Programs
The Alabama EPSCoR Education and Outreach Initiative
(AEOI) continued efforts to build the first national EPSCoR
Education Outreach and Diversity (EOD) Program to
network between all EPSCoR jurisdictions for the purpose
of education-based team building and resource sharing. Dr.
Karen Boykin of AEOI along with individuals from three other
jurisdictions (Alaska, Arkansas and Nevada) spearheaded the
development of the first national EOD community. The first
national workshop for EOD was held March 2010 in Arkansas.
The two day event provided detailed talks from leadership
of successful education, outreach and diversity programs
from across the country. Data was captured through round
table discussions during the event on best practices of
these programs. The data is to be reviewed by a national
committee for creation of a collaborative journal article that
will be provided for use by researchers and others. Dr. Boykin
was honored by being selected to be Co-Chair of the first
National EOD governing committee in 2010.

On November 19 Dr. Shaik Jeelani was named by
President Obama as one of four individuals (along with
five organizations) to receive the Presidential Award for
Excellence in Science, Mathematics, and Engineering
Mentoring in 2011. He will visit the White House to receive
his award and as a result he will be awarded $25,000 to
continue his mentoring efforts.

Dr. Shaik Jeelani
Presidential Recipient of the Excellence in Science,
Mathematics, and Engineering Mentoring in 2011
Dr. Karen Boykin
Co-Chair of the first National EOD Governing Committee 2010
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2.10 Conclusions: EPSCoR Funding and Non-Federal Support

I

n summary, the Alabama Experimental Program to Stimulate Competitive Research (ALEPSCoR) 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.
ALEPSCoR was very successful in securing new funding during 2010 from the NSF, DOE, NASA, and the USDA. New
awards totaled more than $12M while CY research expenditures totaled more than $15.2M.
Significant state commitment is necessary to sustain the ALEPSCoR activities and to provide concrete evidence to NSF
and the 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.
The ALEPSCoR has been recognized by the sponsoring Federal agencies as one of the best programs of its kind in the
United States. Funding received will allow the program to implement its expanded core program to continue building our
infrastructure and expertise in areas of scientific importance to the state and the nation. A strong commitment for EPSCoR
is a sound investment for our State’s future.

DOE Site Visit Poster Presentation - September 2011

Joint Space Weather Summer Camp a joint a Cooperative
Agreement between University of Alabama Huntsville, The
University of Rostock in Germany, & The German Space Agency

NSF Award - PI Dr. Kent Kerley: REU Site - Using Social Science,
Natural Sciences and Mathmatics to study crime
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PROGRAM DETAILS

SUPPLEMENTAL DOCUMENTATION PROGRAM DETAILS

3.0 Alabama NSF EPSCoR

3.1 NSF EPSCoR (RII-3)

The NSF EPSCoR program began in 1978 and is a federalstate partnership designed to help America maintain its
global leadership by capitalizing on talents and resources
available in all states of the union. The program promotes
the intellectual and human development missions of NSF
by supporting basic research activities which span a broad
range of science, engineering and technology and by
supporting training of future scientists and engineers. NSF
EPSCoR program manages a research portfolio that is crucial
to the research and economic development of EPSCoR states
and territories. All EPSCoR awards are made through NSF’s
rigorous merit review process. The NSF EPSCoR Office is
currently located in the Office of the NSF Director.
Alabama first became eligible for EPSCoR funding
in 1985. In 2010, a total of twenty-five states and two
territories were eligible for NSF EPSCoR funding.
EPSCoR’s mission is to help moderate the unequal
allocation of NSF and other federal R&D funding. The
colleges and universities in all the 25 EPSCoR states plus
Puerto Rico and the Virgin Islands receive only about 10
percent of the $6 billion NSF budget. The remaining ninety
percent of NSF funding goes to 25 non-EPSCoR states. At a
time when the NSF budget is expanding (projected to double
by 2017), special attention should be given to improving the
research capacity and competitiveness of states that still
need to build and enhance research capacity.

Alabama EPSCoR was awarded a
$15M NSF Research Infrastructure
Improvement (RII-3) Cooperative
Agreement from September,
2008 to August, 2014 entitled,
“Enhancing Alabama’s Research
Capacity in Nano/Bio Science and
Sensors.” The Principle Investigator
of this grant is Dr. Mahesh Hosur,
Professor of Materials Science
Engineering at TU. This award
provides funding to ALEPSCoR research institutions across
the state for developing Alabama high technology research
capability. The high technology research capabilities being
developed are:

Nano and Biomaterials Research Thrust group (led by
TU, with USA, AU, UAB, UA, and AAMU) is developing new
nanostructured materials with enhanced thermal, physical,
mechanical, and biodegradable properties. Researchers
in this Thrust are involved with three main focus areas: 1)
polymeric nanocomposites, 2) synthesis of nanoparticles

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

Nanoclay infused polymer reinforced with glass fiber tested after 90 days
of moisture exposure with good bonding between fiber and polymer.
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Biotechnology Research Thrust group (led by AU,
with AAMU, TU, UAB) is developing model biosystems to
facilitate the development of nanomaterials and nanoscale

devices. The Thrust continues to evolve
towards a greater degree of integration
between the fields of Molecular Biology
and NanoScience, particularly in the
area of Bio-Nano Materials. With the
addition of two new investigators from
the Department of Chemical Engineering,
Drs. Elizabeth Lipke and Virginia Davis,
the Thrust continues to expand outward
from the core discipline of Molecular
Biology to the interface between
biomolecules and cells and nanoparticles. More resources were directed
to projects such as the manufacturing
and characterization of nano-materials
for use as scaffolds for directed stem cell
development and tissue repair in organ
systems (heart and major blood vessels:
Lipke), and the characterization and
effectiveness of metallo-nanoparticles in
large molecular polymers (nucleic acids)
for use in antimicrobial films (Davis).
Other areas of research on the interface
between molecular biology and nanoscience continue to be strengthened:
the development of RNA-based gels
for the delivery of biologically active
compounds, and the engineering of
the mammalian (murine) mitochondrial
genome for expression by the nuclear
genome for the study of mitochondrial
dysfunction and disease. The Thrust has
also maintained its focus on certain areas
of molecular bioscience, specifically 1)
gene flow and transfer at the ecosystem
level through funding of faculty and
graduate students on a research cruise
in the Gulf of Mexico to study large-scale
phylogenetic relationships of deep-sea
methane seep symbiotic associations,
2) hormonal regulation of mammalian
development, 3) the characterization
of potential model systems of study
through the development of molecular
tools (cDNA libraries and microarrays)
in vertebrate and invertebrate systems,
and 4) the regulation of environmentally
mediated gene expression in microbes,
plants, and animals.

Spectrally unmixed composite image of uterine endometrial glandular
epithelium labeled in vivo with BrdU and stained immunohistochemically
for estrogen receptor-alpha (ESR1).
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(Continued on page 24)

3.0 NSF EPSCOR

for drug delivery applications, and 3) advanced green
composites. The mechanical, thermal, and morphological
properties of three primary materials, carbon nanotubes,
nanoclay and fabricated fiber reinforced polymeric
nanocomposites have been characterized, and this research
has led to significant improvements in the properties of these
materials. The studies on environmental effects have been
extended to include the effect of ultraviolet radiation. It has
been seen that nanophased composites improve resistance
to degradation from UV exposure. Nanomagnetite (NM)
was successfully used as an additive in cellulose fibers
with the purpose of reinforcing the fibers and adding
magnetic properties. These fibers can be used in medical
applications such as drug delivery systems. Cellulose/
conductive polymers are applicable for smart textile and
sensor applications. Kenaf fiber reinforced biopolymeric
nanocomposites were fabricated and characterized for their
mechanical and thermal properties. Magnetic nanoparticles
that can be loaded with cancer therapy drugs such as
Doxorubicin and Taxol and directed to the desired site with
an external magnetic field were synthesized.

Optics and Sensors Research Thrust group
(led by UAB, with UA) is developing new
optical and molecular sensing technologies
for applications in environmental monitoring,
counter-terrorism, industrial process control,
and medical diagnosis. Thrust researchers
have been developing and testing methods
to rapidly detect the extent of contamination
of spills and discharges of hazardous
organic compounds. Long-term potential
contamination of aquatic organisms and the
food supply is also a major concern that can be
better examined using our newly developed
methods. The “optical nose” being developed
will enable rapid and sensitive measurements
of these compounds during and after
these environmental disasters. Researchers
developed a new approach for Mid Infrared
(Mid-IR) fiber laser material fabrication based
on transition metal doped ZnSe/As2S3:As2Se3
composite materials, and reported on the
UAB Graduate Fellow Johnathan Williams, fabricates active semiconductor waveguide
first room-temperature laser oscillation of
structures for tunable Mid-IR lasers
Cr:ZnSe/As2S3:As2Se3 compound at 2.4 μm,
opening a new pathway for development of a
completely new class of middle-infrared fiber lasers. New advances in this Thrust area have provided reports on the first
mid-IR lasing in Cr:ZnSe waveguide structures, which are attractive for chip-integrated optical laser design with diode
laser excitation and electronic control of tunability required for highly sensitive and portable opto-chemical sensors.
This work has also improved the world record for the output power of the diode pumped tunable Cr:ZnSe/ZnS lasers
by a factor of five. Researchers have generated nanocrystals by nanoparticle beam pulsed laser deposition (NBPLD) of
Cr-doped ZnSe materials for investigations as gain media for electrically-pumped mid-IR laser sources. UA environmental
researchers have been developing improved methods to obtain analytical spectra in the range of interest to the thrust
laser instrumentation.
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AAMU, with UAB, UA, UAH, TU) is applying cutting-edge
nanoengineering to develop molecular sensors, regimented
nanomaterials and nanostructures with applications in
chemical, biological, and thermo-electric devices. Ongoing
efforts aimed at tailoring materials at nanoscale are in
progress to enhance energy conversion, sensing, and
biological properties of novel nanostructures. Thrust
researchers obtained experimental evidence of surface
plasmon resonance of nanometric metallic layers, opening
the possibility of developing optically interrogated
hazardous gas sensors. Technological advances and new
designs have been made in developing liquid crystal-based
chemical sensors that can give a quick visual feedback.
Nanoporous ceramic membranes for SERS studies
have been successfully developed. Carbon nanotube
functional devices were demonstrated by researchers.
Current efforts are in developing technological processes for
wafer-scale fabrication. Phosphine functionalized nonlinear

optical absorber materials have been
successfully synthesized for optical power
limiting and organic light emitting diodes
(LED’s) and their optical response is
currently being tested in the blue spectral
region. Biological tissue growth on
biocompatible (carbon based) materials
has been successfully controlled, and
their durability for extended periods of
time is currently investigated.

Detection of parts per million concentration of Streptavidin using plasmonic
structure on the end of a fiber tip (shown in inset)
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Nanofabrication Research Thrust group (led by

3.1 NSF EPSCoR RII
Cyberinfrastructure
Alabama EPSCoR was awarded
two NSF Cyberinfrastucture grants
in 2010. The first is a $1.2M InterCampus and Intra-Campus Cyber
Connectivity (C2) grant entitled
“Building research infrastructure
in Alabama - Alabama Cyber
Connections in Nanotechnology,
Bioscience, and Sensors”.
The
purpose of this grant is to upgrade
Alabama cyber network and connectivity infrastructure
to enhance Alabama’s research competitiveness in
nanotechnology, bioscience, and sensors, by expanding
research infrastructure with network enhancements and the
development of new cyber connectivity components. The
second grant is a $1.7M NSF grant entitled: “Northern Gulf
Coastal Hazards Collaboratory (NG CHC)”. The purpose of
this grant is to coordinate and upgrade Cyberinfrastructure
in Alabama, Louisiana, and Mississippi to enable the rapid
sharing of data resources and tools to advance new scientific
discoveries in geosciences and engineering associated
with coastal hazards in the tri-state region. The Principle
Investigator of each of these grants is Dr. Sara Graves,
University Professor of Computer Science at UAH. Each of
these inter-related projects is summarized below:

Building research infrastructure in Alabama Alabama Cyber Connections in Nanotechnology,
Bioscience, and Sensors
The multi-institutional effort brings together individuals
with diverse areas of expertise including scientists in the
fields of bioscience, nanotechnology and information
science. This is an effort led by UAH, with partners from the
UA, UAB, AAMU, TU, AU, Alabama State University (ASU),
Central Alabama Community College, and the Alabama
Supercomputer Authority.

Alabama’s Science and Technology (S&T) plan recognizes
the emerging, interdisciplinary fields of nanotechnology
and bioscience as areas ripe for development and economic
growth. The infrastructure improvements enabled through
this grant build upon previous efforts to reach a broader
community for education, enhance research collaborations
and train a new generation of science and technology
students in the fields of nanotechnology, bioscience, and
related sensor technology. The project will provide remote
access to instrumentation and computational resources for
long-distance education and research, permit dissemination
of research results more effectively, facilitate remote
participation in virtual seminars and classes and support
the rapid transfer, sharing, and analysis of data.
In the first year of the project, a high-performance
network connection was established from the HudsonAlpha
Institute for Biotechnology to the Alabama Research
and Education Network (AREN), permitting scientific
collaboration between HudsonAlpha and the Alabama
Research Centers of Excellence in biotechnology,
nanotechnology and sensors. HudsonAlpha collaborates
with Alabama researchers in many areas of genomics-based
research and also provides resources for next generation
biotech research and education. Also in the first year,
Central Alabama Community College (CACC) introduced
CACCNet – CACC’s newest innovative technological
enhancement for access to the web and the CACC network.
CACCNet provides free Wi-Fi access at all CACC campuses
for use with today’s mobile devices through the college’s
high-speed network. Students and the general public are
now able to access email and surf the web wirelessly while
on any campus. Together, these new capabilities help to
broaden participation in Science, Technology, Engineering
and Mathematics (STEM), attract the best and brightest
students, spur economic development and provide new
opportunities for workforce development in Alabama.
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Northern Gulf Coastal Hazards Collaboratory
(NG CHC)
Louisiana, Mississippi, and Alabama have formed this
consortium to leverage their partnerships, proximity, and
prior investments to advance the science and engineering
of coastal hazards across the tri-state region and to address
issues of national importance such as: coastal system
response, risk management of coastal hazards, and the
sustainability of economically important coastal fisheries,
marine transportation, energy development and strategic
national defense. This consortium was awarded a threeyear grant from NSF EPSCoR to develop cyberinfrastructure
capabilities to catalyze cooperative research and education
and reduce risks to coastal vulnerabilities.
The challenges to promoting resilience of the Northern
Gulf Coast region, including the urban, industrial, and
natural landscape components, provide a unique laboratory
for developing new technologies that reduce risk to both
natural and built environments. The key to success is close
collaboration among coastal scientists, coastal engineers,
and computer scientists. The NG CHC is pioneering the
development of an integrated cyberinfrastructure for
research and education to promote capabilities in simulating
coastal hazards by enhancing the linkages between
modeling and observations. Scientists are developing new

Image provided by National Ecological Obseratory Network (NEON). Map
of the Domain 8 Core and relocatable sites aligned along the hydrological
flowpaths down the Tombigbee waterway in the Mobile River Basin
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Image provided by SeaWiFS Project, NASA/Godard Space Flight Center
ORBIMAGE. The Gulf Coast along Louisiana and the Mississippi are
quite colorful with phytoplankton and sediments in this SeaWiFS image

tools and technologies for collaborative
science, including the ability to couple
models, invoke dynamic algorithms
based on streams of sensor and satellite
data, locate data and computational
resources, create workflows associated
with different simulation demands, and
visualize results.
In the first year, UAH researchers
developed an online collaborative
environment for the NG-CHC that
serves as a portal for the research team.
The environment allows researchers
to collaborate with team members;
organize, discover, share and reuse
information about data, models, tools
and other resources; discuss project
activities and results; view publications,
presentations and other documents;
and track the history of project activities.
UA researchers are populating the
collaborative environment with ideas,
data, and methods relevant to their
investigations of the role of water quality,
stream dynamics, landscape connections,
and
evapotranspiration
supporting
experiments in Ecosystem Restoration
and Flood Risks Reduction for the
Mobile Basin and in smaller watersheds
connected to the newly established
National Ecological Observatory Network
(NEON) sites in Alabama. USA researchers
have continued development of a
hydrodynamic model for the Mobile Bay
system and production of meteorological
data for wind and precipitation necessary
for conducting scenario simulations of
system responses to hazardous signals
propagating into Mobile Bay.

3.3 NSF EPSCoR Co-FUNDED
PROJECTS FOR 2010
NSF Co-funded awards provide Alabama researchers
and institutions another opportunity to obtain federal NSF
EPSCoR funds. When a proposal is sent to a NSF Directorate
and found meritorious, opportunities within NSF exist for
support of the project to be jointly funded by the specific
NSF Directorate and the NSF EPSCoR office. In 2010, new
direct co-funding awards totaled $ 7.2M. A total of 24
NSF EPSCoR co-funded projects were awarded to six of the
seven EPSCoR institutions, (AAMU, AU, UA, UAB, UAH and
USA). The EPSCoR co-funded projects included four Faculty
Early Career Development (CAREER) awards; four Research
Experience for Undergraduates (REU) award; and one
Research in Undergraduate Institutions (RUI).
CAREER awards are NSF’s most prestigious awards in
support of junior faculty who exemplify the role of teacherscholars through outstanding research, excellent education,
and the integration of education and research within their
organizations. These activities start the foundation for a
lifetime of leadership in education and research.
REU awards support research participation by
undergraduate students in any of the research areas
supported by NSF. A REU Site may be either an independent
project that engages a large number of undergraduate
students with a single discipline or academic department
with a single theme; or as an REU Supplement that includes
an undergraduate research component to a new or already
existing NSF grant or cooperative agreement.
The Research in Undergraduate Institutions (RUI) activity
supports research by faculty members of predominantly
undergraduate institutions through the funding of: 1)
individual and collaborative research projects, 2) the
purchase of shared-use research instrumentation, and 3)
Research Opportunity Awards for work with NSF-supported
investigators at other institutions. Eligible “predominantly
undergraduate” institutions include U.S. two-year, fouryear, masters-level, and small doctoral colleges and
universities that (1) grant baccalaureate degrees in NSF-

supported fields, or provide programs of instruction for
students pursuing such degrees with institutional transfers
(e.g., two-year schools), (2) have undergraduate enrollment
exceeding graduate enrollment, and (3) award an average
of no more than 10 Ph.D. or D.Sc. degrees per year in all
NSF-supportable disciplines.
A brief description of a few NSF co-funded projects listed
at right are included in this section.
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Tuskegee McWane Center Outreach

Principal Inves/gator

AAMU

Guggilla, Padmaja

AAMU

New NSF Co‐funding Awards in 2010
Total Award

Title

217,500

Physics REU at AAMU

Wang, Yong

1,000,000

Center of Forest Ecosystem Assessment (CFEA)

AU

Twarakavi, Navin Kumar

1,000,000

Development of biopores in the subsurface by burrowing
organisms and their impacts on inﬁltraQon, runoﬀ, and
contaminant transport characterisQcs

AU

Zhan, Wei

360,000

CAREER: Molecular Photovoltaics: A Lipid‐Based Approach

AU

Mao, Shiwen

208,000

CAREER: Towards Rich MulQmedia Experience in Emerging
CogniQve Radio Networks

AU

Goertzen, Leslie

314,084

Improvements to the Auburn University Natural History Museum

AU

Wilson, Alan

292,141

REU Site: Warm‐water aquaQc ecology

AU

Zhang, Xinyu

156,000

CollaboraQve Research: Geopolymeric Nanocomposite, A Next
GeneraQon Material For Infrastructure Sustainability

AU

Jenda, Overtoun

232,216

REU Site: Research Experience for Undergraduates in Algebra and
Discrete MathemaQcs at Auburn University

UA

Todd, Beth

248,003

The Coach

UA

Andrus, C. Frederick

200,000

AcquisiQon of a Gas‐Source Isotope RaQo Mass Spectrometer (GS‐
IRMS) to upgrade the University of Alabama Geological Sciences
Stable Isotope Laboratory

UA

Wang, Jialai

299,999

CollaboraQve Research: Geopolymeric Nanocomposite, A Next
GeneraQon Material For Infrastructure Sustainability

UA

Evans, Brian

350,301

Pilot Program: Autonomous Cohorts and Emergent Learning

UA

Dressler, William

207,000

Cultural and GeneQc Inﬂuences on Individual Well‐Being in Urban
Brazil

UA

Luoheng Han

300,000

CollaboraQve Research: The Geography of Stress in the Woodfrog:
Using DistribuQonal Models to Predict the RelaQonship Between
PopulaQon Health and Environmental Suitability

UA

Gray, Jeﬀrey

103,133

CAREER: FoundaQonal Principles to Support EvoluQon in Domain‐
Speciﬁc Modeling

UA

Text‐to‐Art

Krah, Nicholas

100,000.00

UAB

Jun, Ho‐Wook

407,348

CAREER:The BioacQve Hybrid Nanomatrix for Intervertebral Disk
RegeneraQon

UAB

Kerley, Kent

333,816

REU Site: Using the Social Sciences, Natural Sciences, and
MathemaQcs to Study Crime

UAB

Zvanut, Mary Ellen

229,902

Understanding p‐Type Doping in GaN: the Role of Mg

UAB

Li, Junfang

99,725

Fully nonlinear geometric parQal diﬀerenQal equaQons and
geometric ﬂows on Riemannian manifolds

UAB

Solorio, Thamar

301,055

HCC: Small: CollaboraQve Research: Analysis of Language Samples
for DetecQng Language Impairment in Monolingual and Bilingual
Children

UAH

Zhang, Huaming

104,694

AF: Smal: k‐Greedy Drawing of Graphs and Their ApplicaQons

USA

Barleia, Robert

170,983

RUI: Analysis of Intracellular Biogenic Sulfur Using micro‐Raman
Spectroscopy

$7,235,900
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Physics REU at AAMU

Center of Forest Ecosystem Assessment (CFEA)

Dr. Padmaja Guggilla
Physics, AAMU

Dr. Yong Wang
Biometry and Wildlife Ecology, AAMU

Alabama A&M University (AAMU) REU physics program
is a renewal project that was awarded in the year 2010 till
2012 for $268,000.00. In Summers 2010 and 2011, eight
and nine physics undergraduate students respectively from
various universities and colleges participated in the 10week physics REU program. Each student was assigned a
mentor in his/her interested research area that included
non-linear optics, materials sciences, space sciences and
chemistry. As a part of the REU program speakers were
invited from the local scientific community to increase
students’ awareness of recent developments in science.
REU students also successfully participated in the NSFRISE workshop. This program also has weekend picnics/
cookouts at Ditto landing, Montesano Park and visiting
science centers such as Space Rocket Center and Sci-Quest.
During the last week of the program a one day symposium
was held where students presented their research work
spanning 30-45 minutes and submitted a final report. Three
best research works were selected and acknowledged
with a prize and a certificate of participation was given to
all participants. Students who participated in this summer
program presented their research results at various regional
and national conferences.

Alabama A&M University in Normal, Alabama will
initiate a Center for Forest Ecosystem Assessment (CFEA) as a
5-year Center for Excellence in Science and Technology (CREST:
Phase II). The Center renews a previous project, funded as HRD0420541. AAMU is one of the few Historically Black Colleges
and Universities (HBCU) with a doctoral program in natural
resources and environmental sciences, and the renewal of this
CREST program will serve to maximize NSF’s investment in long
term ecological research and for increasing minority presence
in natural resource professions. The goal for the Phase II of
the CFEA is to enhance and expand the effort at AAMU to be
the leading research Center in forest ecosystem ecology and
assessment in the southern Cumberland region, educating
future natural resource scientists, particularly from groups that
are currently underrepresented in the sciences, expanding the
temporal and spatial database for long-term climate change
study, and enhancing faculty capacity and intra-and interinstitutional collaborations to make CFEA self-sustaining in the
future.
Long-term forest ecosystem research and assessment
can provide important ecological insights and are crucial
for improving management of ecosystems and natural
resources. The underlying research theme is to systematically
and synergistically examine the relationship between forest
disturbances and the forest ecosystem dynamics, at the
temporal scale from immediate to long-term responses, at
a spatial scale from individual genetic makeup to landscape
patterns and process, at non-living level from carbon, nitrogen,
and phosphorus to ecosystem processes such as carbon balance
and storage, and at the biological level from individual wildlife
behavior to biodiversity, community dynamics, and ecosystem
services. The Center is organized into three subprojects: (1)
Ecological Community Responses and Dynamics, (2) Ecosystem
Functions and Processes, and (3) Coupled Dynamics of Human
and Landscapes. The participants will emphasize inter- and
trans-disciplinary synergies and continue to enhance the
research productivity of individual faculty and expand the
presence of students historically underrepresented in natural
resource sciences.
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Development of Biopores in the Subsurface
by Burrowing Organisms and their Impacts
on Infiltration, Runoff, and Contaminant
Transport Characteristics

A major agent that can develop an extensive network
of macropores in the subsuraface is burrowing organisms
that may include both vertebrates and invertebrates.
Biopores created by burrowing animals and invertebrates
could have a significant influence on hydrological processes.
Understanding the burrowing process evokes interest among
other disciplines such as soil morphology and entomology.
Among the burrowing invertebrates, a species that has
garnered significant attention in the U.S is the mole cricket.
The project is the first multi-disciplinary project to study
biopore development by mole crickets and their effects
on storage, transport, infiltration and runoff processes.
The project will synergistically study biopore development
from both hydrologic and entomological perspectives. The
influence of biopores on infiltration, contaminant transport
and runoff processes will be studied as a function of their
age, as the pores are developed by mole crickets. We will
also study the effects of biological coatings of the biopores
on soil hydraulics using micro-morphological techniques.
The project includes laboratory/ field-scale experiments
as well as modeling work, which will shed new light on the
evolution of biopores due to burrowing mole crickets at
different scales. The biopores created by mole crickets will
also be compared with similar-sized artificial macropores
for their effects on infiltration and contaminant transport.
The results from the project will be characterized using
appropriate mathematical models to simulate effects of
biopores on hydrologic processes. Specifically, we will
develop modeling methods to describe how and why the
biopores are different from artificial macropores, in terms
of anisotropy in their flow characteristics.
The project will have broader impacts on our
knowledge of macropores from both hydrologic as well
as entomological perspectives. The project will improve
our basic understanding of the biopore development and
their effects on infiltration and runoff processes. New
information will be available on the differences between
biopores encountered in soils and the artificial macropores
typically used in laboratory studies. From an entomological
perspective, the study will shed light on the burrowing
behavior of mole crickets, the most important pest of
recreational and pasture turfgrass in the southeastern U.S.
This project will provide new insights into the behavior of
this pest and for developing more efficient pesticide delivery
strategies for controlling mole crickets.

CAREER: Molecular Photovoltaics:
A Lipid-Based Approach
Dr. Wei Zhan
Chemistry & Bio-Chemistry, AU

Professor Wei Zhan of Auburn University
is supported by the Macromolecular,
Supramolecular and Nanochemistry (MSN)
Program in the Division of Chemistry to
develop a new class of molecular photovoltaic
systems using chromophores (porphyrins),
electron acceptors (fullerenes) and donors
(ferrocenes) assembled within solidsupported thin lipid bilayer films. Organothiol
adsorbates on gold will be used to adjust
the surface properties of the solid support
including polarity, charge, work function,
redox properties, and degree of electronic
conjugation. Photocurrent generation will
be correlated with molecular and bilayer
structural changes.
Understanding the mechanisms of charge
transfer and the relationship between film
structure and photocurrent generation will
shed light on important current-limiting
processes, and help improve the efficiency
of photovoltaic devices. The educational
initiative includes classes and demonstrations
to broaden awareness of alternative energy
generation, and outreach activities for a
broad audience in Alabama.
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Dr. Navin Kumar Twarakavi
Agronomy and Soils, AU

CAREER: Towards Rich Multimedia Experience
in Emerging Cognitive Radio Networks

Improvements to the Auburn University Natural
History Museum

Dr. Shiwen Mao
Electrical and Computer Engineering, AU

Dr. Leslie Goertzen
Biological Sciences, AU

A cognitive radio (CR) is a frequencyagile wireless communication device
with intelligent control and a monitoring
interface that enables dynamic spectrum
access. The CR concept represents a
paradigm change in spectrum regulation
and utilization. As basic understandings
gained, there is a compelling need to
fully capitalize CR’s high potential for supporting new
applications.
This CAREER project investigates the problem of
enabling rich multimedia services in emerging CR networks.
Although highly rewarding, the new dimension of dynamics
on channel availability, sensing, and access brings about
a whole level of technical challenges. To address these
challenges, a novel cross-layer optimization and control
approach is employed, complemented with distributed
algorithm design and development of an open source CR
video testbed. The manifold design trade-offs, multifarious
dynamics, scarce resources and, on the other hand, video’s
tight QoS constraints make the optimization and control
approach highly suited for “squeezing” the most out of
CR video networks. The three research thrusts include:
cross-layer optimization of CR video networks, classical
and modern control theory based analysis and design of CR
video networks, and experimental research with a CR video
testbed and field experiments.
This project will serve a critical need by enabling video
communications in emerging CR networks for commercial
and mission-critical applications. Open source software, a
CR video testbed, and experimental data will be distributed
in the wireless community. The research outcomes will be
integrated with course development, textbook writing,
involving graduate and undergraduate students in cuttingedge research, promoting diversity, and outreach to K-12
students.

The state of Alabama enjoys the distinction of being
one of the most biologically diverse regions of the country.
Documenting this often overlooked and imperiled natural
heritage is the priority of the Auburn University Natural
History Museum. Although natural history collections are
in decline nationwide, Auburn University has made a strong
commitment to collections-based research, education and
public outreach. This award will fund improvements to
the plant, invertebrate, fish, amphibian, reptile, bird and
mammal collections in concert with their relocation to a
new, central campus museum building. Upgraded cabinetry
and shelving will allow efficient use of the new space, ensure
preservation of valuable specimens and improve access to
specimens by researchers, students and the public.
This award will provide numerous opportunities for
the inclusion of undergraduate and graduate students
in collections-based activities as part of their academic
experience. Several students will participate as paid support
personnel and receive on-the-job training to become the
next generation of curators and collections managers. This
award will facilitate integration of the collections into several
popular and effective public education programs, including
K–12 mini courses, museum tours, and workshops that
heighten public interest in and emphasize the importance
of Alabama’s natural heritage.
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Dr. Alan Wilson
Fisheries and Allied Aquacltrs, AU
An award was made to Auburn University (AU) to provide
research training in warm-water aquatic ecology for 10
weeks for 10 students from diverse social and educational
backgrounds, including Historically Black Colleges and
Universities, for the summers of 2011-2013. This REU Site is a
collaborative effort involving ten AU faculty mentors specializing
in diverse but complementary disciplines, including ecology,
fisheries management, limnology, evolution, molecular biology,
microbiology, invasive species, behavior, and conservation.
Together these disciplines provide the educational basis
for undergraduate students to learn about techniques and
tools to study warm-water aquatic communities, such as
reservoirs, farm ponds, streams, and brackish estuaries, in
the southeastern U.S. The primary objectives of this project
include exposing participants to different scientific hypotheses,
research techniques, and ecological habitats and conditions
in an engaging, interdisciplinary atmosphere that fosters a
strong interest in aquatic sciences by the next generation of
aquatic ecologists and water resource experts. During the REU
program, students will explore many disparate aquatic habitats,
experience life and coursework at a Ph.D. granting institution,
engage in research projects inside the laboratory and out in
the field, and present their summer research project results
to their peers. REU participants will be trained in basic and
applied aquatic ecology including fundamentals of the scientific
method and data analysis and interpretation, development and
critique of professional presentations, scientific ethics, research
safety, preparing for opportunities beyond their undergraduate
education, and professional networking during formal meetings
and social gatherings. An AU program evaluator will gauge the
effectiveness of these activities using independent and group
assessment tools. Interactions and training within the REU Site
will aid in the development of high-quality research projects
executed by REU students, ultimately leading to publications
in the peer-reviewed literature and presentations at national
scientific conferences. Student support for stipends, travel,
room and board, and research activities is provided. For more
information about the program, please contact Dr. Alan Wilson
(wilson@auburn.edu, 334-246-1120, http://wilsonlab.com/) or
visit the project website at http://wilsonlab.com/reu/

Collaborative Research:
Geopolymeric Nanocomposite,
A Next Generation Material For
Infrastructure Sustainability
Dr. Xinyu Zhang
Polymer and Fiber Engineering, AU
Prof. Zhang, together with other team
members, has developed a microwave
initiated “PopTube” approach to directly
grow carbon nanotubes (CNT) on engineering
materials, e.g., fly ash, within 20 seconds in
air without any inert gas protection. CNTs
have demonstrated huge advantages in
their mechanical and physical properties, for
example, they are widely applied as composite
additives to enhance the mechanical
strength, electrical and thermal conductivity
of the materials. However, the application of
CNTs in reinforcing materials is hampered by
three major challenges: difficulty obtaining
uniform dispersion, need for large scale
manufacturing, and achieving a low cost.
The “PopTube” approach will be very critical
in offering great opportunity to address the
three challenges mentioned above. Very
recently, the research team successfully
produced CNT-coated fly ash, and is able to
make large quantity batch production, based
on the laboratory bench top setup. The asproduced CNT coated fly ash will be added
to composite materials to test their multifunctional properties, including electrical,
mechanical and thermal properties.

Warm-water aquatic ecology experiment
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Electron microscope images of (A) fly ash (B) fly ash
with polypymole coating (C) fly ash with CNTs
(D) zoom in image of C (E) hollow CNTs

3.0 NSF EPSCOR

REU Site: Warm-water aquatic ecology

The Coach

REU Site: Research Experience for
Undergraduates in Algebra and Discrete
Mathematics at Auburn University

Dr. Beth Todd
Mechanical Engineering, UA

Dr. Overtoun Jenda
Office of Diversity and Multicultural Affairs, AU
Eight undergraduates will assemble for eight weeks
at Auburn University in each of the summers 2010-2012
to conduct research in areas of algebra and discrete
mathematics. Our aim is to provide participants with an
authentic research experience and get them excited about
graduate school and research careers. The essential part of
our program is that we lay out a lot of research problems,
and participants can work on any one of them with anybody.
The pattern of activities will therefore be as in our previous
REU programs: intensive introduction to problems and
problem areas in the first two to three weeks, capped by an
obligatory “ice-breaker” presentation by each participant
in the third week, followed by a “research institute” in the
remaining five weeks, capped by a final presentation by
each participant at the end of the final week.
During the research institute phase, there will be at least
one research presentation every day, by faculty and graduate
students of our Department of Mathematics and Statistics,
visiting luminaries, and the participants themselves. But
the main feature of that phase will be research carried on
by the participants, in various combinations with faculty,
graduate students, and themselves. Publishable results
will be documented either by the participants themselves,
with advice from the project directors, or, in the case of
joint work with faculty, by a faculty member in consultation
with the participant(s). Communication will be maintained
with participants after the program ends for the purpose of
conducting further research, presenting results at national
conferences, recruiting for subsequent programs or
graduate study, and for assessing the impact of the program
on their lives.

This project creates a website that provides writing
samples, heuristics, and prompts to teach writing to
engineering students. The web-based tool introduces
engineering students to the process of writing widelyused classroom and work-place documents such as lab
reports, project reports and memos. The tool, called “The
Coach,” guides students through basic writing activities
such as prewriting, drafting, revising, and editing and
prompts students to consider genre-specific details of
audience, purpose, and message. The plan is to include
The Coach within some of the writing requirement courses
for engineering students at the partner institutions of the
University of Alabama, the University of Texas at Tyler, and
Bevill State Community College.
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Dr. Beth Todd - UA

Collaborative Research:
Geopolymeric Nanocomposite,
A Next Generation Material For
Infrastructure Sustainability

Dr. C. Frederick Andrus
Geological Sciences, UA

Dr. Jialai Wang
Civil, Construction, & Environmental
Engineering, UA

This award will enable the purchase of an isotope ratio
mass spectrometer, an in-line continuous flow carbonate/
CO2 extraction device, and ancillary equipment to couple the
new instrumentation to existing devices. The major analytical
requirements are carbon and oxygen isotope analysis in
accretionary carbonates, like mollusks, brachiopods, corals,
fish and speleothems. Deuterium and oxygen isotope ratios
are also routinely analyzed in water samples. Other research
focuses on nitrogen isotope variability in biominerals and
organic sediments. Research foci are biomineralization,
terrestrial and marine paleoclimate reconstructions,
paleoecology, geoarchaeology, and collaborative efforts
with anthropologists marine biologists. This grant will allow
the facility to have two parallel IRMS set-ups - decreasing
maintenance and repair and allowing higher data
throughput. The PIs will also be able to analyze deuterium
isotopes in continuous flow obviating off-line preparation
for later dual-inlet measurement. The Alabama Stable
Isotope Lab is currently directed by the Co-PI. A full-time
research technician is supported by the institution. Dayto-day maintenance is supported by PIs’ research grants
and user fees. Currently, income exceeds maintenance and
expendables costs. The stable isotope lab is routinely used
for graduate and undergraduate courses. Research courses
for undergraduates also utilize stable isotope measurements
(hands on). Undergraduates are routinely hired for hourly
lab work and thus receive training. A second IRMS will allow
enhanced student use. Several K-12 outreach programs
currently use the facility. A McNair Scholar program exists
for stimulating underrepresented student participation.

Delta plus GasBench II - PI Dr. C. Fred Andrus - UA

The major objective of this study is to
develop an inexpensive, ecologically sound,
high-performance, cementlike construction
material geopolymeric hybrid composite
through nanoengineering the fly ash particles.
This new material consists of fly ash based
geopolymer matrix and carbon nanotubes
(CNTs). To avoid the difficulty of dispersing
CNTs, CNTs will be directly grown on the
surfaces of fly ash using a novel microwave
irradiation method. The cost of CNTs produced
by this method is estimated much lower than
any other existing methods. A comprehensive
testing plan using advanced analytical
instruments will be carried out to examine
the interaction between nanotubes and the
geopolymeric matrix, the reaction kinetics, and
the multi-functionality of the new material.
This research will be conducted through
the close collaboration between two major
research universities in Alabama, the University
of Alabama and Auburn University. Auburn
University will focus on the development of
microwave irradiation method. The University
of Alabama will manufacture and characterize
the proposed new materials.
The proposed work, if successful,
will generate significant social, economic
and environmental benefits. This novel
green material meets the requirements of
sustainable construction materials with low
carbon dioxide emission, long service-life
and efficient energy consumption. The PIs
also propose an aggressive educational plan
designed to be complementary to the research
activities with a focus on recruiting a diverse
group of traditionally underrepresented
(female, minority and/or socio-economically
disadvantaged) students to participate in the
proposed activities in close collaboration with
HBCUs in Alabama and ALEPSCoR. Results
of the proposed research will be widely
disseminated.
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Acquisition of a Gas-Source Isotope Ratio
Mass Spectrometer (GS-IRMS) to upgrade
the University of Alabama Geological
Sciences Stable Isotope Laboratory

HPilot Program: Autonomous Cohorts and
Emergent Learning

Culture and Genetic Influences on Individual
Well-Being in Urban Brazil

Dr. Brian Evans
Graphic Design/Digital Media, UA

Dr. William Dressler
Anthropology, UA

This project will establish and evaluate an innovative
educational approach where a large and diverse group of
students develop their general creativity using a webbased, online learning environment. Unique to the proposed
learning environment is that it provides automated grading,
using proven techniques of computer-based peer review,
while engaging students in a discipline-based fine arts
curriculum. The environment will be designed to handle
very large classes and to move students through the course
content autonomously (without an instructor), automatically
and asynchronously within a schedule of content delivery
and creative assignments.
This new approach to education will establish a method
of teaching and learning that could completely change, in
some instances, the landscape of accessibility and availability
of education. All that is required is a community of learners
agreeing on participation in a pre-designed and broadly
scheduled learning process (thus becoming a cohort). A
cohort can be a group of high school seniors, a group of
new Army recruits, an online community of home-schooled
students, a group of senior citizens (or any life-long learners),
or any combination of these. One could envision a variety
of open source courses developing around the explosive
amount of content now freely available. Autonomous cohort
learning is one solution to the burgeoning growth in learners
across the globe, and a way to guide large groups of learners
to realize their individual creative potentials.

Dr. William W. Dressler (University of Alabama), Dr. Mauro
C. Balieiro (Paulista University), and Dr. José Ernesto dos Santos
(University of São Paulo) will undertake research on how
genotype and culture interact to affect individual psychological
well-being, as assessed by depressed mood. A variety of genes
are thought to influence mood states, but these genes do
not simply determine mood. Rather, these genes appear to
interact with and modify experience in the social environment.
Culture, in the form of shared models of everyday life,
defines the nature of experience in the social environment.
Cultural consonance is the degree to which individuals
approximate, in their own beliefs and behaviors, the prototypes
for belief and behavior encoded in cultural models. Higher
cultural consonance in a number of different cultural domains
is associated with more positive mood.
This research will examine how the effect of cultural
consonance on depressed mood changes in the presence of
different genetic polymorphisms for two genes in the serotonin
system (the serotonin transmitter gene and the 2A receptor
gene). It is hypothesized that specific variants of these genes
act as amplifiers of experience; when an individual has one or
both of these variants, the effect of cultural consonance will be
larger. Research will be conducted in Ribeirão Preto, Brazil, a
city of 500,000 people in the north of the state of São Paulo.
Using a mixed-methods research design, cultural models in
various domains (lifestyles, social support, family life) will be
investigated and measures of cultural consonance will be
derived from these analyses. In survey of 600 persons selected
from a stratified random sample of the community, data on
cultural consonance, depressive symptoms, and genotype
will be collected (along with sociodemographic variables and
alternative explanatory variables). Data analysis will determine
if the effect of cultural consonance is modified by genotype.
This research will help to answer very important
questions about the relative influences of genes and the
culture in determining individual well-being. It will contribute
significantly to a further biocultural synthesis.

Dr. Brian Evans - UA
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Collaborative Research: The Geography of
Stress in the Woodfrog: Using Distributional
Models to Predict the Relationship Between
Population Health and Environmental
Suitability

CAREER: Foundational Principles
to Support Evolution in DomainSpecific Modeling

Dr. Luoheng Han
Geography, UA

Despite advances in programming languages and
runtime platforms, most software is developed at a lowlevel of abstraction relative to the concepts and concerns
within the problem space of an application domain. DomainSpecific Modeling (DSM) is a design approach that uses a
metamodel to define a modeling language capturing the
essential characteristics of a problem space in a manner that
is decoupled from the details of a specific solution space.
However, the current DSM practice lacks fundamental
concepts to support a broad range of tasks needed for
model-driven evolution of software. The proposed research
will extend the capabilities of DSM by investigating
the synergy of model transformation and program
transformation as methods to support the necessary
evolution of software artifacts as reflected by changes in
high-level models. Specific topics of investigation include
model-driven program transformation, reverse engineering
of legacy source code into domain-specific models, model
difference algorithms that support a new class of version
control tools focused on visual modeling concerns, and
a technique to analyze a user’s intention among edit
changes within a modeling tool. The proposed research
agenda is integrated with educational activities, including
undergraduate mentoring and graduate education, with an
emphasis on K-12 outreach activities.

The project addresses fundamental
research issues in a topical area of electronic/
photonic materials science having technological
relevance. Societal benefits of the proposed
research on AlInN materials can be very broad
since the specific materials being studied
could support applications such as all-weather
radar, surveillance, reconnaissance, high speed
wireless telecommunications and automotive
radar for collision warning sensors. Students will
acquire fundamental research and education
skills as part of this project. Additionally, the
scientific concepts underlying this project will
be integrated into new courses that the PI and
Co-PI are developing at both undergraduate
and graduate levels. In order to broaden the
participation from underrepresented groups,
the University proposed activity will benefit
from an HBCU Workshop at The University of
Alabama to reach science faculty members
and educators from HBCUs, as well as a project
entitled, “Broadening Participation Research
Initiation Grants in Engineering” (BRIGE)
program. Outreach activities to local schools
and the general public will be carried out in
conjunction with existing activities within The
University of Alabama Center for Materials for
Information Technology (MINT).

Java Boot Camp 2011 at UA
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Dr. Jeffrey Gray
Computer Science, UA

Text-to-Art

CAREER: The Bioactive Hybrid Nanomatrix for
Intervertebral Disk Regeneration

Dr. Nicholas Kraft
Computer Science, UA

Dr. Ho-Wook Jun
Biomedical Engineering, UAB

Student interest in
computing as a discipline
and a career has been on
the decline for several
years. The use of digital
media
to
introduce
fundamental
computer
science concepts shows
promise to rejuvenate
the interest of millennial
students. This project
builds on previous success
to introduce the creation
and sharing of artistic
Dr. Nicholas Kraft - UA
works
into
Computer
Science II. It centers on the activity of converting raw data
(text) into useful information (art). This requires students
to think at multiple levels of abstraction. The project
combines active, problem-based and service learning
activities. One example of service learning is that college
students volunteer as mentors at a local elementary afterschool program. Elementary school students are introduced
to simple and engaging computer programs to create art.
Curricular materials are designed to be reused and easily
adapted by other instructors. The approach draws upon
the literature for recruiting and retaining underrepresented
groups through its emphases on the creation of artistic
Figures
Figures
works, collaboration, social context and reflection.
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The main goal of this proposal is to develop a highly
integrated research, education, and outreach program
around the development of bioactive hybrid nanomatrices
for intervertebral disk (IVD) regeneration. The proposed work
is an interdisciplinary project that integrates nanotechnology,
materials sciences, stem cell biology, and tissue engineering.
Low back pain is one of the leading causes of disability
and mainly caused by the degeneration of IVD. Current
treatment options are limited because they can ease the
pain but are unable to completely restore normal functions
or promote new tissue regeneration. Thus, this CAREER
proposal is transformative because it provides an innovative
strategy to regenerate IVD by tackling the current challenges
of electrospun nanofibers and self-assembled peptide
amphiphiles (PAs) along with promoting multi levels of
education and outreach programs.
Electrospinning has gained lots of attention for various
biomedical applications. However, the current major
challenges facing electrospun nanofiber scaffolds include
the lack of bioactivity on the nanofiber surface and the
difficulties involved in trying to fabricate porous three
dimensional structures. Endowed bioactivity is needed
to control the cellular response to the biomaterial. The
fabrication of a porous three dimensional electrospun
scaffold is vital for cell encapsulation and infiltration because
the current electrospun scaffolds are limited by their dense
sheet structure. The proposed strategy is designed to
overcome both of these challenges by developing bioactive
hybrid nanomatrices that combine the unique characteristics
of electrospun poly(ε-caprolactone) (PCL) nanofibers and
self-assembled peptide amphiphiles (PAs). The preliminary
studies conducted strongly support our hypothesis. In
particular, the self-assembled PAs can endow electrospun PCL
nanofibers with bioactive properties, and a novel method is
under development to fabricate electrospun PCL nanofibers
into three dimensional porous structures.
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Understanding p-Type Doping in GaN: the
Role of Mg
Dr. Mary Ellen Zvanut
Physics, UAB
2010 REU Cohort with Dr. Kent Kerley - UAB

REU Site: Using the Social Sciences,
Natural Sciences, and Mathematics to
Study Crime
Dr. Kent Kerley
Justice Sciences, UAB

REU Site: Using the Social Sciences, Natural
Sciences, and Mathematics to Study Crime
(USSNSM) is an interdisciplinary REU program that
brings together faculty from two schools (School
of Social and Behavioral Sciences and School of
Natural Sciences and Mathematics) and three
programs (Criminal Justice, Forensic Science,
and Computer Forensics) at the University of
Alabama at Birmingham (UAB). This eight-week
summer program combines the strengths of
these distinctive yet interrelated programs into a
synergistic relationship. Students will work with
faculty in one of three research tracks: 1) Criminal
Justice, 2) Forensic Science, or 3) Computer
Forensics.
This REU addresses emerging issues of
crime and scientific criminal investigation by
uniting a traditional Social Science discipline
(Criminal Justice) with two STEM disciplines
(Forensic Science and Computer and Information
Science). Our program provides a much-needed
opportunity for undergraduate students to
conduct interdisciplinary research on a pressing
social problem. The overall objective of this
proposal is to involve undergraduates in
interdisciplinary research that will prepare them
for a wide range of post-graduate programs in
Criminal Justice, Criminology, Sociology, Law,
Biology, Chemistry, Forensic Science, Computer
Forensics, and Computer Security. This REU
also seeks to broaden the research participation
of underrepresented groups through targeted
recruitment and mentoring. UAB is one of the most
ethnically diverse universities in the Southeastern
region of the United States and is surrounded
by a large number of universities with similar
levels of diversity, as well as many Historically
Black Colleges and Universities (HBCUs). In
addition to understanding and participating in
research projects, students will also learn about
the interdisciplinary nature of scientific inquiry,
research ethics, post-graduate options, and
professional and career development.
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The proposed work aims to understand the chemistry,
structure, and optical sensitivity of the Mg impurity used
to produce p-type GaN so that present limitations can
be understood and new approaches to doping may be
realized. Functional p-type material is made using Mg,
but only about 1-10% of the dopant is activated so that
hole densities are limited to less than 1018 cm-3. Over the
past 5 years research has focused on methods to grow
GaN films with increased hole densities. While the films
have been characterized by several techniques, little work
has addressed the chemistry and structure of the Mg
impurity directly using a microscopic probe like magnetic
resonance.
By comparing electron paramagnetic
resonance (EPR) results obtained from GaN films grown
by standard techniques for use in present day devices
with those grown using experimental approaches
designed to achieve high hole density material, the
proposed work will, at minimum, help understand the
limits of Mg doping.
The work will employ EPR spectroscopy to probe
the optical sensitivity and chemical reactivity of the Mg
impurity in GaN. Specifically, changes in the thermal
annealing behavior between films grown with the
typical Mg concentration between 1019 and 1020 cm-3
and those grown by methods intended to achieve high
hole densities will be monitored. Further, the work will
involve a new method to probe the Mg impurity, timedependent photo-EPR. Analysis of such data could
provide information about charge exchange between
Mg and other defects, which will likely change as Mg
concentration is increased. The initial work will involve
colleagues at the Georgia Institute of Technology who
have developed one of the methods to grow heavily
Mg-doped films, but colleagues who use other growth
techniques will be included as the project progresses. In
addition, the proposed experiments will go beyond that
of earlier magnetic resonance studies by introducing
high frequency EPR techniques available at the National
High Magnetic Field Laboratory (NHMFL). The high
frequency experiments could reveal the local symmetry
of the impurity and the role of strain. Overall, the project
should answer the question: what limits the present
approach to effective p-type doping? The proposed work
should answer this question by examining the role of the
Mg in films grown to maximize hole density. Ultimately
the results will provide direction to those using ‘outside
the box’ methods of p-doping to maximize hole density
and conductivity.

Fully nonlinear geometric partial differential
equations and geometric flows on
Riemannian manifolds

HCC: Small: Collaborative Research: Analysis
of Language Samples for Detecting Language
Impairment in Monolingual and Bilingual
Children

Dr. Junfang Li
Mathmatics, UAB
The central theme of this project is to understand the
relation between various geometric quantities of Riemannian
manifolds, e.g. volume, area, curvature, etc. To describe these
relations, one seeks for optimal geometric inequalities on
manifolds. Part of this proposal builds on the joint work of
the PI and Guan who have proven the Aleksandrov-Fenchel
quermassintegral inequalities for a class of non-convex
domains. The research along this direction will provide
an innovative method to study the classical isoperimetric
inequalities from differential geometry and the AleksandrovFenchel inequalities from convex geometry. Further study
will include these fundamental geometric inequalities in
various geometric spaces. The second part of this project
studies the prescribing curvature measure problems in
general Riemannian manifolds which is an extension of the
joint work of the PI with Pengfei Guan and Yanyan Li on
prescribing curvature measure problem in Euclidean space.
These research topics are generalizations to the ChristofelMinkowski problem, and Aleksandrov problem from classical
differential geometry. The third part of this proposal is based
on the study of entropy functionals and differential Harnack
inequality for Ricci flow. Ricci soliton equations, monotonicity
formulas of various entropy functionals along Ricci flow, and
their relations with local differential Harnack inequality consist
important parts of the study of Ricci flow in higher dimension
Riemannian manifolds.
This project aims at studying problems arising from
differential geometry via fully nonlinear elliptic and parabolic
equations on submanifolds and general Riemannian manifolds.
For example, hypersurface flow equations, prescribing
curvature measure equations, Ricci flow equations, and etc.
The interested questions are at the cross roads of differential
geometry and the theory of partial differential equations.
The goal is to better understand relations between geometric
quantities and properties of these important geometric PDEs.

Dr. Thamar Solorio
Computer & Information Sciences, UAB
Spontaneous language samples are commonly used in
communication disorders to measure the speakers’s competence
across a range of complementary language skills. These elicitation
tasks allow clinicians and clinical researchers to analyze speech
fluency by looking at the patterns of disfluencies and other
speech disruptions; they can gauge language productivity by
computing mean length of utterance, along with measures of
vocabulary and total utterances produced; morpho-syntactic
skills can also be analyzed from these data by manually coding
for specific grammatical constructions that are known to signal
developmental milestones. The use of the information contained
on these language samples is then restricted to the capacity of
the human experts for manually analyzing the data since little
has been done to use computational models for this task.
This project aims to develop computational approaches
for scoring samples from children along different language
dimensions, including speech fluency, syntactic structure,
content, and coherence. The long term goal of this research is to
build robust computational linguistic approaches for identifying
language impairment in children. In pursuing this goal the project
involves working along the following core research subproblems:
1) measuring syntactic complexity in child language, 2) evaluating
content in story retells and play sessions, 3) detecting disfluencies
in children’s transcripts. Moreover, this investigation focuses on
analyzing samples from children with three different language
backgrounds: English monolinguals, Spanish monolinguals,
and Spanish-English bilinguals of Mexican descent. Since our
models will be data driven this research will be able to evaluate
empirically the differences in developmental patterns of speech
in children across these linguistic diversities. Addressing the
bilingual population involves modeling code-switching behavior,
and thus, additional core research subproblems include: 4)
measuring syntactic complexity in code-switched data, and 5)
identification and categorization of code-switching patterns in
bilingual children.
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AF: Smal: k-Greedy Drawing of Graphs and RUI: Analysis of Intracellular
Their Applications
Biogenic Sulfur Using micro-Raman
Dr. Huaming
Spectroscopy
Computer Sciences, UAH

Routing is one of the most important algorithmic
problems in networking. Traditional routing is done by
constructing routing tables via routing protocols. Such a
solution is space inefficient and it requires considerable setup
overhead, which makes it infeasible for some networks such
as wireless sensor networks. Recently, geometric routing
has been proposed as an alternative approach. Geometric
routing often uses virtual coordinates of the nodes to
compute routing paths. The virtual coordinates of the
vertices are computed by running graph drawing algorithms
on them. The simplest geometric routing is greedy routing,
in which a vertex simply forwards messages to a neighbor
that is closer to the destination. The first problem for greedy
routing is its theoretical applicability. In order for greedy
routing to always succeed, for every pair of vertices u and
v in the network, there must be a distance-decreasing path
from u to v. Unfortunately, not every graph can be drawn
so that distance-decreasing paths exist between every
pair of vertices. The second problem for greedy routing is
its practical feasibility: the virtual coordinates in a greedy
drawing have to be succinct. The combination of the two
problems is a significant hurdle for the applicability of
greedy routing. The aim of this project is to tackle these
greedy routing problems by introducing and studying a new
notion of graph drawing: k-geometric embedding, in which
each node of a network can be mapped into up to k virtual
locations in the target metric space. For two nodes u and v
in the network, the smallest distance among all their virtual
locations is defined as the distance of these two nodes. In
particular, this project will study k-greedy drawing, which is
defined to be a k-geometric embedding in which distancedecreasing paths always exist.

For more information regarding
NSF Awards log on to:
http://nsf.gov/awardsearch/

Biogenic sulfur compounds, such as
dimethyl sulfide (DMS), its precursors dimethyl
sulfoniopropionate (DMSP) and dimethyl
sulfoxide (DMSO), and its atmospheric oxidation
product, methane sulfonic acid (MSA), are
important components of the global sulfur cycle
that significantly impact global climate. The
roles of DMSP and DMSO within the organisms
that produce them, as well as their intracellular
concentrations, are poorly understood. DMSO
has been speculated to play a role in intracellular
osmoregulation, cryoprotection and scavenging
of reactive oxygen species, but its intracellular
concentration in plankton has only been
inferred. Quantitative measurement of the
concentration of biogenic sulfur compounds
in vivo is necessary to more completely
understand their biogeochemistry. The
principal investigator has developed methods
for the quantitative analysis of biogenic sulfur
compounds using Raman spectroscopy, which
have resulted in the detection of DMSO with a
sensitivity of <10 mM - far lower than the current
estimates of its intracellular concentrations. The
research will extend this technique to DMSP.
The direct determination of the intracellular
DMSP and DMSO, will allow the proposed
roles of these compounds in phytoplankton
to be investigated. Lastly, using field-collected
cores, measurements will be made of the
intracellular sulfur compounds as well as the
concentration of molecular anions in the sea
ice micro-environment. As an RUI project,
successful completion of this work will have a
substantial impact on undergraduate education
in the Chemistry Department at the University
of South Alabama, exposing undergraduates
and, particularly, under-represented minorities
in the sciences to cutting-edge research. It will
provide financial support for their education
and allow them to present research in journal
articles and at technical meetings. Contacts
with scientists in the field of Antarctic research
at other institutions will give students the
opportunity to interact with researchers in
related fields, broadening their experience
base.
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Dr. Robert Barletta
Chemistry, USA

4.0 Alabama DOE EPSCoR
2010 Update
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 program’s Agency
Director.
It is critical that we address energy issues in Alabama’s
economic development efforts. Alabama’s rich energy
diversity attracts industrial development and improves
economic growth necessary to achieve a national
competitive posture. The growth of our energy resources
are based on its wise and profitable use.
Alabama universities strive to provide the educational,
research and development leadership necessary to broaden
the state’s economic base. Significant levels of research and
educational opportunities in all energy areas are found at
the state’s seven major Ph.D. granting universities.

research, and continuing program need. Minimum cost
sharing in the amount of 50% of the DOE share of the
total budget is required from non-Federal sources. In
2012, maximum for implementation Grants will increase
to $2,500,00/year with no required state match.
•

EPSCoR-State/National Laboratory Partnership Grants
are for a maximum period of three years. Maximum
funding for these grants is $ 150,000 with ten percent
required in matching funds, and only one active grant
per individual investigator is permitted at a time.
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. In 2012, maximum funding for State/National
Laboratory Partnership grants will be $200,000/year
with no required match.

Funding Opportunities

Alabama DOE EPSCoR
Implementation Grant

DOE EPSCoR provides funding support through the following
types of awards:
• Implementation Grants are for a maximum period of
six years with an initial period of three years. Maximum
funding for Implementation Grants is $750,000 per
year. Only one active implementation grant per state
or territory is permitted at a time. Only one submission
per state per notice is permitted and all Implementation
Awards must be submitted through the State DOE
office. There is one EPSCoR Implementation Grant
Financial Assistance Notice (grant solicitation) from the
Office of Science per year. Alabama was awarded a DOE
Implementation Award in August 2009. Continuation
funding for the awards will be contingent upon the
availability of appropriated funds, progress of the

In August 2009, Alabama DOE EPSCoR was awarded a
DOE EPSCoR Implementation Award entitled, NanostructureEnhanced Phase Change Materials (NEPCM) Tailored for
Energy Efficiency, High-Power Electronics, Thermal Storage/
Comfort and Building Materials Applications, for an initial
three years for $1,905,000 with a matching commitment
of $1,006,859.
The award is located at The University
of Alabama, the instutituion where the proposal was
submitted. Dr. John Steadman, USA, serves as the Project
Director and is responsible for the Human Resource
Development component. Dr. Jay Khodadadi, Mechanical
Engineering Professor at Auburn University serves as the
Research Cluster’s Principal Investigator. The Research
Cluster collaborators include: Drs. German Mills and R.L.
Jackson, Auburn University; Dr. M.A.R Sharif, The University
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During Year 2, there were sixteen
requests for Human Resource Develop travel
support by four of the seven Ph.D. granting
institutions in the state; these include UA,
AAMU, UAH and UAB to travel to a DOE
National Laboratory.
Twelve trips were
approved, four declined. The approved trips
in some cases support two researchers during
a single trip or may involve multiple trips.
The current project ends in August 2012.
In February 2012, the Alabama DOE EPSCoR
NEPCM/HRD project will submit a proposal
requesting funding for another three years.

DOE Site Visit September 2011
DOE’s EPSCoR supports the program’s overarching mission to advance the
national, economic, and energy security of the United States; to promote scientific
and technological innovation in support of that mission; and to ensure the
environmental cleanup of the national nuclear weapons complex.

Current DOE EPSCoR Awards
PI
Landers
Fergus
LeClair
Benson‐UA/
Steadman‐USA/
Khodadai‐AU
Pan

Title

Inst

DOE State Lab
Partnership Award
DOE State Lab
Partnership Award
DOE State Lab
Partnership Award

Auburn
University
Auburn
University
UA‐Tuscaloosa

Discipline

Na-onal
Lab

Award Total

Physics

LBNL

$448,923

Materials
Engineering

PNNL

$449,952

Physics

LLNL

$450,000

DOE EPSCoR NEPCM UA, USA, AU, TU,
Mechanical
ANL,ORNL,
AUM (Research
Implementa-on
Engineering/HRD LBNL, INL
Cluster)
Award
DOE EPSCoR

UA

Analy-cal
Chemistry
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Period of
Performance
02/01/07 ‐
01/20/10
05/01/08 ‐
04/30/11
06/01/08 ‐
05/31/11

1,905,000.00

8/15/09 ‐
8/14/12

497,000

08/15/2010 ‐
08/14/2013

4.0 DoE EPSCoR

of Alabama; Dr. Tamara Floyd-Smith, Tuskegee University;
Dr. L.A. Cueva-Parra, Auburn University Montgomery; and
Dr. K-T Hsiao, University of South Alabama.
The Human Resource Development component provides
support for researchers to visit a DOE National Laboratory
either for a brief or extended visit.
This encourages
researchers to establish and develop relationships with
researchers at DOE National Laboratories.
Four reviewers and the DOE EPSCoR Program Manager
visited Auburn University on September 12 and 13, 2011
to conduct a site visit. Faculty presented their progress-todate, graduate students presented their research in a poster
session, and the group visited several laboratories to view
research samples, equipment, and research capabilities.

5.0 Alabama NASA EPSCoR
2010 Update

Funding Mechanisms

The NASA Experimental Program to Stimulate
Competitive Research (EPSCoR) strengthens the research
capabilities of jurisdictions that have in the past not
participated equably in competitive aerospace and
aerospace related research activities. NASA EPSCoR
establishes partnerships with government, higher
education, and industry in 28 states as well as the
Commonwealth of Puerto Rico to develop a more
competitive research base to create lasting improvements
in the region’s research infrastructure, R&D capacity, and
national competitiveness.

There are two funding programs funded by NASA
EPSCoR, the Research Infrastructure Development Program
(RID) and the Cooperative Agreement Notice (CAN).
•

•

NASA EPSCoR objective
•

•
•
•

•

Contribute to and promote the development of research
infrastructure in NASA EPSCoR jurisdictions in areas of
strategic importance to the NASA mission
Improve the capabilities of the jurisdictions to gain
support from funding sources other than NASA EPSCoR
Develop partnerships between NASA researcher assets,
academic institutions, and industry
Contribute to the overall research infrastructure science
and technology, higher education, and economic
development of the jurisdiction
Work in close coordination with the Space Grant
Program in the jurisdiction to improve the environment
for science, technology, engineering, and mathematics
education

RID enables jurisdictions to build and strengthen
relationships with NASA researchers. The program
funds research for an initial 3-year period with the
potential for an additional two year renewal. Awards
are $ 125,000/year. NASA announces the RID program
opportunity every three to five years depending on the
availability of funds.
CAN Awards address NASA’s high-priority research and
technology development needs, are up to $ 750,000
for a three-year period, and are typically announced
annually pending funding availability.

A few NASA EPSCoR projects are described in this section.

5.1 NASA EPSCoR Projects
High Temperature Shape Memory Alloys
for Improved Efficiency in Aeronautic
Turbomachinery
Drs. Gregory Thompson and Mark Weaver
Metallurgical and Materials Engineering, UA
Shape memory alloys (SMA) are materials which can recover their shape upon heating through a transformation
temperature. This can be accomplished against an applied
load acting making the material a candidate for solid state
actuator applications. Consequently, there has been significant interest in using them for a variety of applications
where their quiet, clean and high torque out-put relative
to their weight would be a benefit. Arguably, the Ni-Ti or
Nitinol alloys have received the most attention. The equiatomic or Ti-rich Nitinol alloys exhibit higher transformation
temperatures, but only upwards of 100 deg. C and exhibit
poor dimensional stability or retained strained with multiple
(Continued on page 46)

44

Title

Discipline

Award Amt

Date

Dr. Tianxi Zhang

"MHD Simula4on of
Non‐Flux‐Rope CMEs
Associated with Impulsive
SEP Events."

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

AAMU

Physics

60,000

6/1/08‐5/31/12

Dr. Greg Thomspon

"Elucida4on of Macro‐alloy
Treatments in High
Temperature Shape Memory
Alloys."

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UA

Materials
Engineering

30,000

6/1/08‐5/31/10

Dr. Amy Lang

"Microgeometries for
Boundary Layer Control."

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UA

Aerospace
Engineering
and Mechanics

55,000

6/1/08‐5/31/11

NASA Seed Grant
"High Eﬃciency Photovoltaics
(Research Infrastructure
Using III‐Nitride Materials for
Development (RID) of
Space Applica4ons."
EPSCoR)

UA

Elec4cal and
Computer
Engineering

55,000

6/1/08‐5/31/11

Dr. Greg Thomspon

High Temperature Shape
Memory Alloys for Improved
Eﬃciency in Aeronatu4c
Turbomachinery

Coopera4ve Agreement
No4ce FY 09 (CAN)

UA

Materials
Engineering

675,000

9/12/09‐ 9/11/12/12

Dr. Lingze Duan

"High‐Precision Remote
Measurement of Target
Kinema4cs based on
Femtosecond Frequency
Comb Lasers"

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UAH

Physics

15,000

1/1/11 ‐ 5/31/12

Dr. Gang Li

Modelling Par4cle
Accelera4on and Transport in
the Inner Heliosphere

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UAH

Physics

45,000

6/1/08‐5/31/11

John Gregory (UAH)
and Gregory
Thompson (UA)

High Temperature Shape
Memory Alloys for Improved
Eﬃciency in Aeronau4cs
Turbomachinery

Coopera4ve Agreement
No4ce FY 09 (CAN)

UAH

Physics

75,000

9/12/09‐ 9/11/12

John Gregory (UAH)
and Gary Zank

The Dynamical Inner
HelioSheath and the Space
Redia4on Environment

Coopera4ve Agreement
No4ce FY 09 (CAN)

UAH

Materials
Engineering

750,000

10/1/09‐9/30/12

John Gregory and
Robert Lindquist

Device Realiza4on for Sensor
Coopera4ve Agreement
and Health Monitoring of
No4ce FY 07 (CAN)
Space Transporta4on Systems

UAH

750,000

9/1/07‐8/31/11

Dr. Junpeng Guo

"Nano‐Plasmonic Sensors for
Space Explora4on."

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UAH

Elec4cal and
Computer
Engineering

$60,000

6/1/08‐5/31/12

Dr. Lior Burko

"Towards a Wave‐Extrac4on
Method for Numerical
Rela4vity Simula4ons of
Compact Binary Imspirals"

NASA Seed Grant
(Research Infrastructure
Development (RID) of
EPSCoR)

UAH

Physics

40,000

8/3/09‐ 5/31/12

Dr. John Gregory
(UAH) and Dr. K.T.
Hsiao (USA)

"Development of Prepreg and
Out‐of‐Autoclave Process for
Coopera4ve Agreement
Z‐Aligned Carbon Nanoﬁber
No4ce FY 10 (CAN)
Toughened Lightweight
Composites"

UAH

75,000

9/1/10 ‐ 8/31/13

Dr. John Gregory
(UAH) and Dr. K.T.
Hsiao (USA)

"Development of Prepreg and
Out‐of‐Autoclave Process for
Coopera4ve Agreement
Z‐Aligned Carbon Nanoﬁber
No4ce FY 10 (CAN)
Toughened Lightweight
Composites"

USA

675,000

9/1/10 ‐ 8/31/13

Dr. Patrick Kung

Total All Years

Mechanical
Engineering

3,360,000
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Current NASA EPSCoR Awards
Type of Award
Inst.

PI

cycling through the
transformation
temperature. This
would result in a
loss of dimensional
tolerances hindering their use in an
actuator
application.
Conversely,
Prof. Mark Weaver (orange shirt), preparing the Ni-rich alloys
an arc melt with Todd Hanson (graduate exhibit superior and
student, red shirt) and HBCU visiting Prof. stable dimensional
Mohammed Abdalla (wearing hat)
stability compared
to the Ti-rich Nitinol
counterparts but they have transformation temperatures
well below room temperature making them impractical for
the majority of practical applications. The macro-alloy additions of precious metals have shown to increase the Nirich alloys’ transformation temperature upwards of 100
deg. C. Through this grant, we have been able to determine
through atom probe tomography, that these precious metal
additives allow precipitates deplete the matrix of Ni thereby
making the matrix Ti rich and chemically contributing to the
increase in the transformation temperature. These precipitates also form coherent interfaces with the matrix, providing resistance to deformation slip thereby assisting in the
improved dimensional stability.

Professor Thompson giving a lecture on how to incorporate shape memory
alloys into the middle and high school science curriculum for Tuscaloosa
City and County teachers.

Also during the summer of 2011, Professor Thompson
participated as an instructor for the ASM International Material Camp, hosted by Dr. Martin Bakker in Chemistry. This
one-week long camp provided regional middle and high
school teachers instructions on how to incorporate materials education into their class room. Professor Thompson did
a presentation on shape memory materials.

EPSCoR Outreach Activites

Outreach achievements:
During the summer of 2011, the UA team hosted Dr.
Mohammed Abdalla, a faculty member from Tuskegee University, who conducted research with them on the SMA
project. Dr. Abdalla prepared a variety of Ni-Ti-Au alloys
and used his Differential Scanning Calorimetry at Tuskegee
University to quantify the transformation temperature. Using analytical microscopy equipment on the campus of the
University of Alabama, we were able to link the structure to
the properties.

Joint Space Weather Summer Camp
The first Joint Space Weather Summer School (JSWSC)
was held from July 17 to August 1, 2011, as a joint venture
under a co-operative agreement between the University
of Alabama in Huntsville, The University of Rostock in
Germany, and the German Space Agency (DLR). The
JSWSC consisted of 10 participants from UAHuntsville and
10 participants from various universities across Germany,
including the Universities of Kiel, Munich, Braunschweig,
Rostock, Greifswald, Cologne, Bochum and the DLR.
Students were evenly divided between undergraduate and
graduate students from both countries.
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Development of Prepreg and Out-Of-Autoclave
Process for Z-Aligned Carbon Nanofiber Toughened
Lightweight Composites
Dr. John Gregory, Director, Alabama Space Grant
Consortium, UAH
Co-I/Science: Dr. K.T. Hsiao, Mechanical Engineering, USA
Carbon fiber (CF) reinforced polymer matrix composite
laminates, comprising aligned continuous carbon microfibers embedded in polymer matrices, have superior tensile
properties in the in-plane directions (x and y directions)
but are weak in the matrix sensitive properties such as
compressive strength, shear strength, and impact tolerance.
The research team plans to utilize z-direction aligned carbon
nanofibers (CNFs) to pin through the CF arrays thus improving
the matrix sensitive properties. The manufacturing of such
composites involves two major steps: the fabrication of
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the CF/(Z-aligned CNF/epoxy) prepreg and the
out-of-autoclave (OOA) process to turn the
prepreg into a solid composite laminate. An
electrical field is used to align CNFs during the
manufacturing process. The new composite
materials will be evaluated for mechanical
and thermal performance improvements. This
research could benefit the aerospace, defense,
energy, and transportation industries.
Goals and potential outcomes include:
• Higher survival rate against impact
damage, interlaminar crack growth, and
fatigue failure
• Higher
stability
against
varying
environmental
temperature
(high/
medium/low)
• Good affordability compared to the
industrial
state-of-the-art
prepreg/
autoclave processed composites, which
are facing a significant challenge in scalingup for today’s composite structure needs
• The improved Z-direction thermal,
electrical,
and
thermal-mechanical
properties
could
be
utilized
in
multifunctional composite structures
The team will actively seek opportunities
for further developing the technology with
aerospace companies and government
agencies such as NASA, AFOSR, ONR, and NSF.
Current collaborators include the Marshall
Space Flight Center (MSFC), Langley Research
Center (LaRC), and an aerospace company
(Spirit AeroSystems). Material test data and
evaluation samples may be shared with
potential partners for further technology
development.
The educational components include:
(1) recruiting graduate and undergraduate
researchers; (2) offering a new course;
(3) recruiting and retaining students from
underrepresented groups to engage in the
research activities at USA, AU, and TU.

6.0 NASA EPSCOR

Participants were exposed to an intensive 4-week
program, consisting of 2 weeks in Germany and 2 weeks
in the USA. The German program consisted of lectures
and site visits at the DLR-Neustrelitz, the Leibniz Institute
for Atmospheric Physics at Kühlungsborn, the University
of Rostock and the University of Greifswald. In the USA,
the program consisted of morning lectures, combined with
afternoon project work where the students were able to
put the knowledge gained through lectures in Germany and
the USA into action.
Faculty and staff from UAHuntsville, NASA-MSFC and
Auburn University provided lectures and project work.
Three to five German and American undergraduates and
graduate students worked together in teams. Students
worked under the guidance of the appropriate mentor, and
spent a total of 12 contact hours on their selected project,
the event culminated in poster presentations on the final
day of lectures.
Students also spent 2 days in Boulder, CO, visiting
NOAA’s Space Weather Prediction Center, the University of
Colorado’s Laboratory for Atmospheric and Space Physics
(LASP) and the National Center for Atmospheric Research
(NCAR).
Student feedback from the SWSC has been
overwhelmingly positive; sessions in both Germany and the
USA were very well received by all students. In particular,
they thought that the project work was an ideal way to
allow them to learn and implement the knowledge they
had gained through theoretical work. The wide range of
partners in this endeavor served to expose the students to a
wide range of space science and scientific approaches. This
was appreciated by all the students.
Preparations are underway for the 2012 Joint Space
Weather Summer Camp, which will be held again jointly in
Germany and Huntsville.

6.0 Alabama USDA EPSCoR
2009 Update

•

The Food and Agricultural Science Enhancement (FASE)
and Experimental Program for Stimulating Competitive
Research program (EPSCoR) is designed to help institutions
develop competitive research, education and extension/
outreach programs in high-priority areas of national need in
agriculture, food, and environmental sciences. Strengthening
Awards consist of Sabbatical Grants, Equipment Grants,
Seed Grants, and Strengthening Standard and coordinated
Agricultural Project (CAP) Grants. Ten percent of the AFRI
budget is set aside for strengthening awards and pre- and
postdoctoral fellowships grants.
Sabbatical Grants, Equipment Grants, Seed Grants,
and Strengthening Standard and Coordinated Agricultural
Project (CAP) Grants are available during each funding cycle
to ensure that researchers at institutions and states that are
underrepresented in terms of Federal research, education,
and/or extension funding receive a portion of AFRI funds.
Strengthening grants are limited to (1) small and midsized or minority-serving degree-granting institutions that
previously had limited institutional success for receiving
Federal funds or (2) State Agricultural Experiment Stations or
degree-granting institutions eligible for USDA Experimental
Program for Stimulating Competitive Research (EPSCoR)
funding and are eligible for reserved strengthening funds
for Research, Education, Extension, and Integrated Project
grants. When determining eligibility for these grant types,
the following definitions apply:
• Small and mid-sized institutions are academic
institutions with a current total enrollment of 17,500 or
less including graduate and undergraduate and full- and
part-time students.
• Minority-serving institutions are 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 as well as full- and part-time students.

•
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Limited institutional success means institutions that are
not among the most successful universities and colleges
for receiving Federal funds for science and engineering
research.
Every year, NIFA determines the states that are eligible
for USDA EPSCoR funding. This list includes states having
a funding level no higher than the 38th percentile of all
States based on a 3-year rolling average of AFRI and/
or NRI funding levels, excluding FASE Strengthening
funds granted to EPSCoR States and small-mid-sized
and minority-serving degree-granting institutions. Since
this is the third year for the AFRI program and complete
award data is not yet available for FY 2010, the eligibility
determinations are based on the data obtained from
grants made through the National Research Initiative
program from 2007 and 2008 and the AFRI program
from 2009. For FY 2011, the following States meet the
requirements for this category:

USDA EPSCoR
Eligible Jurisdictions
Alabama
Alaska
Connecticut
Hawaii
Idaho
Kentucky
Louisiana
Maine
Mississippi
Montana

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

Ins%tu%on

Amount

Period

Title

Zachary Senwo

AAMU

10,000

09/01/09‐08/31/10

Strengthening Soil Science Research
and Training at 1890 Land Grant
UniversiCes

8/1/06‐7/31/10

Silvopastoral Systems for Pine
Sawlog, Goat, and Forage
ProducCon on Small and Medium‐
sized Farms in the Black Belt Region
of the Southeast

Nyakatawa, E.

AAMU

396,109

Ranatunga, Thilini D.

AAMU

99,971

8/15/2007 ‐ 8/14/2010

Phosphorus and Metal DistribuCon
and SorpCon/Release in Soil
Aggregate FracCons from Poultry
LiWer Amended Soil

Senwo, Z.

AAMU

10,000

2/1/2011‐1/31/2012

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

Liu, Z.J.

Auburn University

800,000

12/1/2009‐11/30/2012

Whole Genome Sequencing of
Ca_ish

Mohanty, S.

Auburn University

356,037

2/1/2011‐1/31/2014

Phermone PercepCon in Moth

Bartol, F.F.; Bagnell, C.A.

Auburn University

343,912

9/1/2007 ‐ 8/31/2010

Molecular Markers and Mediators
of Porcine ReproducCve Tract
Development

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

Auburn University

359,000

9/15/2007 ‐ 9/14/2011

Eﬀects of Viral Immunosuppression
on Disease in Vaccinated Chickens

Liu, Z. J.

Auburn University

725,000

1/1/2009 ‐ 8/31/2011

Development of the SNP Pla_orm
and Its ApplicaCon for GeneCc
Mapping in Ca_ish

RashoWe, A. M.

Auburn University

382,828

9/1/08 ‐ 8/31/2011

The Role of Cytokinin Regulated
TranscripCon Factors in the
Development of Leaf Structure

SarCn, J.L., Clarke, I.J., Daniel
J.A., Millar R., Whitlock, B.K.,
Wilborn R. R.

Auburn University

348,836

3/15/2010‐3/14/2012

HypoThalmic Site of AcCon of
KisspeCn in the RegulaCon of
Growth Hormone Release in
Ruminants

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

Auburn University

494,000

1/1/2010‐12/31/2012

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

Wang, J., He, Q.

Auburn University

150,000

12/1/2009‐ 11/30/2011

Simultaneous Glucose and Xylose
FermentaCon Using Coculture in a
Novel Bioreactor

Cobine, P.A.

Auburn University

295,000

3/1/2010‐2/28/2013

Ionomics of the Plant Pathogen
Xylella FasCdiosa: The Role of Trace
Elements and Nutrients in InfecCon
and Progression of Disease

Vincent, J. B.

The University of
Alabama

482,090

12/1/2008 ‐ 11/30‐/2011

Estatblishing whether Chromium is
an EssenCal Element: AbsorpCon,
Transport, and Mode of AcCon

Total All Years

5,252,783
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Current USDA Awards ‐ 2010
PI

USDA EPSCoR Projects
Ionomics of the plant pathogen Xylella
fastidiosa: The Role of Trace Elements and
Nutrients in Infection and Progression of
Disease
Drs. Paul Cobine and Leonardo De La Fuente
Biological Sciences, AU
The bacterium Xylella fastidiosa causes plant disease in
grapes, blueberries, peaches and citrus. The organism infects
the plant then leads to progressive, deadly disease. We are
testing if the disease is due to a tug-o-war between the
bacteria and plant host for essential metals such as calicium.
By characterizing the mineral composition of X. fastidiosa and
the composition of in healthy and infected plants we expect
to confirm the role of essential metals in the progression
of the disease. These studies will be the basis for future
determination of control and treatment strategies for crops
infected with X. fastidiosa.

Leaves from grape vine infected with X. fastidiosa. The ‘scorched’ edges
of the leaves are typical of the disease caused by this organism.

frequency and severity. Pine decline in the Southeastern
United States is another growing problem that may also
severely impact both the ecology and livelihood of the
Southeast. While not completely understood, pine decline
has been attributed to a combination of both native and
invasive insects and native and invasive fungi that can
severely stress and or kill species such as long leaf and loblolly
pine. While these multiple insect, disease, and weed pests
commonly co-occur, little is known concerning their potential
interactions or combined impacts on pine ecosystems. Our
specific objective is to determine how cogongrass and the
methods for its control impact insect diversity, and the
vectors of pine decline. We propose experiments to study
the impact of cogongrass on insect diversity and compare
different conventional and ecologically based management
strategies used for cogongrass control. Additionally, we
propose experiments to study how cogongrass influences
the specific insect vectors of pine decline and the impacts of
cogongrass on the severity of pine decline. We also propose
a strong extension component that parallels the proposed
research track from the initiation of the studies that includes
multiple approaches. This research is of utmost importance
as both cogongrass and pine pine decline are increasing
across the southeast and interest in cogongrass control is
concomitantly increasing.

Hypothalmic Site of Action OF Kisspeptin in
the Regulation of Growth Hormone Release
in Ruminants

Dr. J.L. Sartin
The Impacts of Cogongrass and Ecologically
Based Weed Management on Insect Diversity College of Veterinary Medicine, AU
There are significant gaps in our knowledge of the
and Pine Decline an The Southeastern United
pathways and mechanisms regulating growth hormone
States
by the brain. A new molecule, kisspeptin has been found
Drs. Stephen F. Enloe, Nancy J. Loewenstein,
Lori Eckhart, and David Held
Agronomy and Soils, AU

Cogongrass is an invasive warm-season grass that
threatens the integrity of Southeastern ecosystems by
altering plant community structure through competitive
displacement of native species and increased wildfire

that regulates reproduction and is in turn regulated by
nutrition. This molecule appears to also regulate growth
hormone secretion and may provide a unique molecule to
integrate these highly important and interrelated functions.
Therefore, we hypothesize that kisspeptin, a known
reproductive regulatory molecule, functions to regulate
the physiological release of growth hormone in ruminants
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Simultaneous Glucose and Xylose
Fermentation using Coculture in a Novel
Bioreactor
Dr. Jin Wang
Chemical Engineering, AU
In view of rising concerns over energy sustainability
and global warming, the need for biofuels is expected to
increase sharply in the coming years. At present, the U.S.
biofuels market is dominated by corn-derived ethanol.
However, substantial future growth of fuel ethanol will
depend upon the development of cellulosic ethanol
processes due to the following reasons: (1) further growth
of corn ethanol is restrained by the availability of agricultural
land, water resources, and the food vs. fuel tradeoff which
is already causing concern; (2) it is estimated that cellulosic
ethanol reduces both energy input and greenhouse gas
emission by over 85% compared to corn ethanol; and (3)
cellulosic biomass is the most abundant and inexpensive
renewable feedstock for ethanol production. Due to its high
abundance in cellulosic biomass, xylose utilization is critical
for commercial cellulosic ethanol processes. To make
cellulosic ethanol the long-term renewable energy source,
besides the need of cost-effective enzymes for cellulose/
hemicellulose hydrolyzation, there is a need of optimal
microbes that can ferment xylose as well as glucose into
ethanol with a high yield and productivity. To address the
later, numerous microorganisms have been constructed in

the last two decades to simultaneously
ferment mixture of glucose and xylose.
In parallel to the on-going improvement
of the recombinant strategies, we believe
that a viable alternative for glucose/
xylose co-fermentation is the coculture
strategy, as in nature all environmental
bioconversions are catalyzed by mixed
microbial cultures. In addition, the
coculture systems offer greater flexibility
and economic advantages compared
to monoculture. Specifically, cocultures
provide more versatile metabolic
machinery due to a larger pool of collective
genes, and tend to be more robust to
different disturbance such as variations
in feedstock composition and operation
condition. At the same time, there
are certain challenges associated with
coculture systems and limited research
has been done to understand coculture
systems. In this project, we designed and
customized a novel bioreactor to facilitate
the investigation of coculture systems.
Through experimental design, we propose
to optimize the fermentation of glucose/
xylose mixture using the coculture of S.
cerevisiae and P. stipitis, and to develop
a mathematical model to describe the
dynamic interactions between the two
strains.
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via hypothalamic mechanisms. This study will first examine
physiological events (fasting and estradiol) that are known
to increase growth hormone secretion to determine if
kisspeptin causes a better release of growth hormone
than without these conditions. These responses will be
used to evaluate later objectives. The second objective will
determine whether kisspeptin works to increase growth
hormone releasing hormone or reduce somatostatin
secretion to ultimately result in the increase in growth
hormone secretion. The final objective will determine
whether the effects of fasting or estradiol are mediated by
kisspeptin receptors and whether kisspeptin subsequently
activates neuropeptide Y. Activation of neuropeptide Y
is known to release growth hormone. These results will
provide the sequence in the brain that kisspeptin uses to
ultimately release growth hormone. These experiments
should yield new information about how growth hormone
is regulated by nutrition and hormones in ruminants. This
effect of kisspeptin will in part provide an explanation for
the interactions observed between nutrition, reproduction
and growth and provide a framework for scientists in these
areas to develop applications to improve both growth and
reproductive performance in ruminants.

APPENDIX
Graduate Research Scholars Program Round 6 Recipients
Last Name

First Name

Inst.

Goal

Research Area

Abunaemeh

Malek

AAMU

Ph.D

Characterization Properties of Glassy Polymeric Carbon and Silicon Carbide

Afroz
Allie
Apalangya

Farhana
Aldinton
Vitus

UA
TU
TU

MS
Ph.D.
Ph.D.

Seperation Control Mechanisms of Shark Skin
Fracture and Fatigue Evaluation of In‐situ Welded Railhead Repairs
Synthesis of Nanocomposites for Biomedical Applications
Microfluid Synthesis and Rheological Characterization on Non‐Spherical Nanostructures

Baah

David

TU

Ph.D.

Babaei
Balenger

Hasan
Susan

AU
AU

Brundidge‐Young

Sandrea

TU

Phase Change NEPCM
House Finch Mate Selection
Processing and Characterization of Epoxy Composites Reinforced with Carbon Nanotubes
Ph.D.
and Carbon Nanopearls

Cantrell

Andrew

AAMU

MS

Effects of Forest Management Practices on Amphibians and Small Mammals

Chen
Colon
Fan
Farah
Fayock
Freeman
Fu
Hasoun

Yi
Tomeka
Liwu
Basil
Brian
Jason
Bianzhu
Luai

UAH
AAMU
AU
USA
UAH
UAB
UA
USA

Ph.D.
MS
Ph.D.
MS
Ph.D.
Ph.D.
Ph.D.
PhD

Mosaic Generation for Multi‐Media Applications
Electrical, Mechanical, and Optical Properties of Graphene
Thermoconductivity of Phase Change Materials
Electric Field Induced Nanofiber Alignment in Nanocomposites
Global Heliopheric Models
New Materials for Sensor Protection Against Laser Threats
Magnetic Films for Ultra‐high Storage Devices
Protection by Folates Against UV‐induced DNA Damage

Hassanzadeh

Alireza

UAH

Ph.D.

Integration of Liquid Crystal Sensors with Interface Circuitry for Bio Sensing Applications

Hastings

Samantha

UAB

Ph.D.

Chemical Warfare Agent Receptors for Cations, Anions, and Small Molecules

Havird
Hossain
Lu
Messersmith
Ptacek
Rahman

Justin
Mohammad
Jianguo
Mallory
Ross
Rezwanur

AU
AU
AU
UAB
UAB
UA

Ph.D.
Ph.D.
Ph.D.
MA
Ph.D.
Ph.D.

Anchialine Organisms
Viral Infections that Cause Diseases in Farm‐Raised Catfish
Creation of a Public Database of Catfish Genomic Resources
Current and Past Fijian Ritualistic Practices
Dynamics of Cubic Polynomials
Mechanical Properties of Polymer Nano‐composites

Ph.D.
Ph.D.

Roberts

Kathleen

AAMU

Ph.D

Ecologica Monitoring and Assessment of Enhance Oil Recovery for Carbon Storage

Robinson
Sarvestani

Paul
Reza

AAMU
UAH

MS
Ph.D.

Optics and Lasers to Detect Chemical and Biological Signals
Fabrication of Radio Frequency Memes Devices

Sheff

Justin

UAB

Ph.D.

Metallcrown Complexes for Binding of Cations, Anions and Small Molecules

Shen

Gang

UA

Ph.D.

Synthesis of Semiconductor Nanomaterials

Shoieb

Shaik

UA

Ph.D.

High‐Efficiency Solar Cells Based on Nanostructured Materials

Smith

John

UAB

Ph.D.

Creating Thermoplastic Parts with Locally Thermoformed Features

Strawder

Gregory

TU

Ph.D.

Reinforcing Polyurethane Foams with Wood Flour for Thermal and Mechanical Studies

Sun
Sundaram
Tantawi
Tcherbi‐Narteh

Po
Padma
Khalid
Alfred

UAH
AU
UAH
TU

Ph.D.
Ph.D.
Ph.D.
Ph.D.

Magneto‐Optical Photonic Band Gap Materials
Novel Drug Delivery Carriers for Cancer Therapeutics
Silicon Membrane Technology for Engineering Biology
Nanoclay Affects on Polymer Composite Strength

Togawa

Noboru

UA

Ph.D.

Hydraulic Capacity and Pollutant Removal Capabilities of an Up‐Flow Filtration Device

Venkataramanan
Wilson
Xin
Xiong
Zhang
Zou

K.P.
Brad
Yang
Jingyuan
Yuanli
Yang

UAH
UA
UA
AU
UAB
UAH

Ph.D.
MS/Ph
Ph.D.
Ph.D.
Ph.D.
Ph.D.

Biodiesel from Glycerol
Microbial Indicators in Stormwater
Receptor‐like Kinases in Plant‐pathogen Interactions
Evaluating Novel Enzymes
Linear and Non‐linear Optical Properties of New Materials
Optical Fiber Tips for Chemical and Biological Sensing
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