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Enclosed is UNC Charlotte’s request for authorization to establish a Ph.D.
program in Nanoscale Science.

The proposed Nanoscale Science program emerged from a feasibility study
conducted by our Department of Chemistry, College of Arts and Sciences, and Graduate
School. The proposed program will build on the UNC Charlotte’s strengths in precision
metrology, optics, biomedical engineering and biotechnology.

Thank you for your consideration of this request. Provost Joan Lorden or I would
be pleased to respond to any questions that you may have regarding this request.
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Philip L. Dubois

Chancellor
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Request for Authorization to Establish
Ph.D. in Business Administration

THE UNIVERSITY OF NORTH CAROLINA
Request for Authorization to Establish a New Degree Program

INSTRUCTIONS: Please submit five copies of the proposal to the Senior Vice President for
Academic Affairs, UNC Office of the President. Each proposal should include a 2-3 page
executive summary. The signature of the Chancellor is required.

Date  April 25, 2005

Constituent Institution: __The University of North Carolina at Charlotte
CIP Discipline Specialty Title: _ Business Administration and Management, General
CIP Discipline Specialty Number: 52.0201 Level: B[] M[] 1%Prof[ ] DIX
Exact Title of Proposed Program:__Ph.D. in Business Administration
Exact Degree Abbreviation (e.g. B.S., B.A., M.A., M.S., Ed.D., Ph.D.): _Ph.D.
Does the proposed program constitute a substantive change as defined by SACS? Yes [_] No [X]
a) Is it at a more advanced level than those previously authorized? Yes[ ] No [X
b) Is the proposed program in a new discipline division? Yes [ ] No [X]
Proposed date to establish degree program (allow at least 3-6 months for proposal review):
month __August year__ 2006

Do you plan to offer the proposed program away from campus during the first year of
operation?

Yes[ ] No[X

If so, complete the form to be used to request establishment of a distance learning program and
submit it along with this request.
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THE UNIVERSITY OF NORTH CAROLINA
Request for Authorization to Establish a New Degree Program

INSTRUCTIONS: Please submit five copies of the proposal to the Senior Vice President for
Academic Affairs, UNC Office of the President. Each proposal should include a 2-3 page
executive summary. The signature of the Chancellor is required.

Date  April 27, 2006

Constituent Institution: _The University of North Carolina at Charlotte
CIP Discipline Specialty Title: _ Physical Sciences, Other
CIP Discipline Specialty Number: 40.9999 Level: B [] M[] 1"prof[ ] DX
Exact Title of Proposed Program: _ Nanoscale Science
Exact Degree Abbreviation (e.g. B.S., B.A., M.A., M.S., Ed.D., Ph.D.): _ Ph.D.
Does the proposed program constitute a substantive change as defined by SACS? Yes [] No [X]

a) Is it at a more advanced level than those previously authorized? Yes [ ] No [X

b) Is the proposed program in a new discipline division? Yes [ | No [X

Proposed date to establish degree program (allow at least 3-6 months for proposal review):
month _August year_2007

Do you plan to offer the proposed program away from campus during the first year of
operation?

Yes[ ] No[X

If so, complete the form to be used to request establishment of a distance learning program and
submit it along with this request.
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Executive Summary

Nanoscale science is a field of scientific investigation that addresses the development,
manipulation, and use of materials and devices on the scale of roughly 1-100 nanometers in
length, and the study of phenomena that occur on this size scale. As the highest priority funded
science and technology effort since the space race, nanoscale science offers great potential for
applications in materials, medicine, optics, electronics, data storage, advanced manufacturing,
environment, energy, and national security.

Collaborative, interdisciplinary approaches to research, particularly the integration of
chemistry, physics, engineering, and biology, will be required to realize the promises and
opportunities of nanoscale science. The proposed Ph.D. in Nanoscale Science will provide
students trained in relevant science or engineering disciplines at the undergraduate or master’s
level with the knowledge breadth and analytical depth required to make advances in this exciting
interdisciplinary and quickly advancing field.

As a relatively young but emerging institution, UNC Charlotte is uniquely poised to offer a
highly interdisciplinary approach to graduate education in nanoscale science. The program,
administered by the Department of Chemistry, will involve five departments (Chemistry, Physics
and Optical Science, Mechanical Engineering and Engineering Science, Electrical and Computer
Engineering, and Biology), and the Centers for Precision Metrology, Optoelectronics and Optical
Communications, Biomedical Engineering Systems, and Bioinformatics. The program is
designed to provide students with (1) breadth of knowledge in nanoscale science taught from the
perspectives of scientists and engineers who contribute to the field from an array of disciplinary
backgrounds; (2) in-depth knowledge of a selected science or engineering discipline (Chemistry,
Electrical and Computer Engineering, Mechanical Engineering, Physics and Optical Science, or
Biology); and (3) the skills needed to communicate and collaborate effectively with scientists
and engineers across a broad range of disciplines. A unique feature of the program is that
students will work with and learn from faculty members and researchers from each of the
participating disciplines during the entire course of the program through coursework, research,
colloquia, and seminars.

The Ph.D. in Nanoscale Science will serve the following purposes:

e [t will provide students with knowledge and educational opportunities in pure and applied
nanoscale science, culminating in an interdisciplinary, research-based Ph.D. degree in
Nanoscale Science.

e [t will produce a supply of doctoral-level scientists who will lead in (1) improving our
understanding of the nanoscale regime and its many applications; (2) developing
nanotechnology industrial initiatives in North Carolina and elsewhere; and (3) providing
educational opportunities to train the workforce needed to sustain the growth of
nanoscale science in North Carolina and the U.S.
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e It will develop and train independent scientists and scholars who possess the critical
thinking, methodological, and communication skills required to advance and disseminate
knowledge of fundamental and applied nanoscale science.

e [t will enhance the educational experience in science and engineering for all graduate and
undergraduate students at UNC Charlotte.

Societal need for doctoral programs in nanoscale science is increasing in North Carolina,
nationally, and worldwide. The National Science Foundation estimates that nanotechnology will
be a $1 trillion global industry by 2015. This will require about 2 million workers in the field of
nanoscale science, of which 800,000 — 900,000 will be in the United States. There is a pressing
need to train workers who will contribute to this vital area by conducting scientific research,
working in industry, and educating students in universities, colleges, community colleges, and
elementary and secondary schools. The establishment of a Ph.D. program in Nanoscale Science
at UNC Charlotte will help to bring employment opportunities of all levels to the greater
Charlotte and surrounding areas, and will provide nanoscale science and nanotechnology training
for workers that will be needed throughout North Carolina and elsewhere.

The Ph.D. in Nanoscale Science specifically supports UNC Charlotte’s commitment to focus
interdisciplinary resources to address a broad area of concern to the Charlotte region, namely
Applied Sciences and Technologies. The proposed program will weave continuity between the
pursuits of the baccalaureate and master’s programs in Chemistry with those of the Ph.D.
programs in Optical Science and Engineering, Mechanical Engineering, Electrical Engineering,
and Biology, and their associated baccalaureate and master’s programs. Graduate students in the
Nanoscale Science Ph.D. program will interact with students and faculty members of other Ph.D.
programs at UNC Charlotte by enrolling in elective courses offered by these programs, attending
and presenting seminars on nanoscale science, and by working together on research projects.
Most of the faculty members who will participate in the Nanoscale Science Ph.D. program are
also members of the faculty of the Ph.D. programs listed above. Numerous ongoing
interdisciplinary collaborations among these faculty members are resulting in externally funded
projects and peer reviewed publications. The Ph.D. in Nanoscale Science will enhance these
activities by offering courses that will better prepare students to engage in research in nanoscale
science, and by providing a more focused forum for scientists at UNC Charlotte to conduct
research in nanoscale science.
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l. DESCRIPTION OF THE PROGRAM

A. Describe the proposed degree program (i.e., its nature, scope, and intended
audience).

Nanoscale science is a field of scientific investigation that addresses the development,
manipulation and use of materials and devices on the scale of roughly 1-100 nanometers in
length, as well as the study of phenomena that occur at this size scale (one nanometer equals one
billionth of a meter). This size range encompasses the smallest man-made and naturally derived
devices known. One can gain a perspective of the nanometer scale by considering the sizes of
some familiar objects. For example, a sheet of paper is roughly 100,000 nanometers thick,
critical dimensions in integrated circuits are less than 10 nanometers, while large polymers and
proteins are just a couple of nanometers in size.'

The field of nanoscale science was conceptually born out of Richard Feynman’s famous
1959 lecture, “There’s Plenty of Room at the Bottom.” In this presentation Feynman pondered
radical notions such as writing an entire set of the Encyclopedia Britannica on the head of a pin
through the manipulation of individual atoms. At that time, the tools required to fabricate
materials and devices at the atomic/molecular scale and to measure their properties were not
available. The advent of scanning probe microscopes and their ability to measure and manipulate
matter at the nanoscale, microelectronic and optoelectronic device manufacturing technology, as
well as developments in macro-scale molecular modeling and powerful computational capability,
are all enabling the ideas of exploiting the benefits of nanoscale manufacturing to be realized.
These tools allow scientists to observe objects at the nanoscale, to discover new phenomena at
these small dimensions systematically rather than by accident, and to synthesize and manipulate
nanoscopic particles by rational design rather than serendipity.

Nanoscale science offers many challenges and opportunities for scientific understanding
and potential technological advances.” It is predicted that nanoscale science will change the
nature of almost every human-made product this century. This field has great potential
applications in materials, medicine, electronics, optics, data storage, advanced manufacturing,
environment, energy, and national security. Some specific applications include: lightweight new
materials with greatly improved strength and wear characteristics; ultradense computer memory;
better drug design and better drug and gene delivery; sensing applications for agricultural,
biological, chemical and homeland security applications; improved catalysts for the chemical and
automotive industries; new materials to improve fuel economy and carbon dioxide emissions;
and improved batteries and energy efficient processes for energy technologies. Nanoscale
materials already find use in numerous pharmaceutical, catalytic, electronic, magnetic,
optoelectronic, biomedical, cosmetic and energy applications. Specific applications reporting the
highest revenues include sunscreens, automotive catalyst supports, chemical-mechanical
polishing, magnetic recording tapes, biolabeling, electroconductive coatings, and optical fibers.
Other applications include dental-bonding agents, protective and glare-reducing coatings for
eyeglasses and cars, stain-free clothing and mattresses, paints and coatings to protect against
corrosion, scratches and radiation, burn and wound dressings, and automobile catalytic
converters.
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The challenges and opportunities of nanoscale science cannot be addressed by a
single science or engineering discipline alone; the world’s realization of the full potential
and benefits of nanoscale science will require collaborative, interdisciplinary approaches to
research. The discipline of chemistry has reached a maturity such that it can design new
molecular systems accurately with intent. Chemists typically work from the bottom of the
nanometer length scale (less than one nanometer) and build up larger systems with specific
properties and utility. Their understanding of bonding and intermolecular interactions is highly
detailed, intricate and rich with complexity, but they cannot apply these concepts to molecular
systems that extend into the nanometer regime. The disciplines of physics and engineering are
well seasoned in their understanding of macroscopic and microscopic behavior, concepts that
easily scale down to a regime that is hundreds of nanometers large. Observations of
conductivity, magnetism and optical effects are well understood in bulk materials and devices.
Upon scaling these systems into the sub-100 nm regime, however, quantum mechanical effects
complicate the observed phenomena to the extent that the behavior of materials with nanoscale
dimensions differs significantly from the same materials or devices of larger macroscale size.
These size effects present challenges to engineers and physicists as they push technology from
the top of the useful length scale down to the nanoscale. Although biologists often work on a
scale that is significantly larger than a nanometer, an interdisciplinary nanoscale approach will be
required to elucidate and replicate the phenomena of numerous cell membrane transport proteins,
and vital mechanical responses of protein-protein complexes and other intracellular processes.
Nanoscale research is already producing breakthroughs in drug and gene delivery methods that
may revolutionize the practice of medicine and health care delivery.

To fully understand and develop efficiently the science and technology of the nanoscale
regime, it will be vital to train and educate future scientists and engineers from both the
molecular and macroscopic perspectives, and to ensure that they understand Nature’s examples
of working at the nanoscale. The proposed Ph.D. program will educate students about the field
of nanoscale science from the perspectives of scientists and engineers of several disciplines, and
will provide students with the skills needed to conduct collaborative research in nanoscale
science. Students possessing an undergraduate or master’s degree in a relevant science or
engineering discipline will develop a broad, integrated perspective of the field of nanoscale
science by working with scientists and engineers of several disciplines in classroom and research
settings, and they will also develop depth of knowledge in a chosen science or engineering
discipline. Graduates of the Ph.D. program in Nanoscale Science will be well-prepared to
engage in cutting-edge research and development in academic, national laboratory, or industrial
settings. They will possess the expertise needed to train future generations of scientists and
educators in the field of nanoscale science.
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B. List the education objectives of the program.

The educational objectives of the proposed Ph.D. program in Nanoscale Science are as

follows:

Provide students with knowledge and educational opportunities in pure and applied
nanoscale science, culminating in an interdisciplinary, research-based Ph.D. degree in
Nanoscale Science.

Produce a supply of doctoral level scientists who will lead in (1) improving our
understanding of the nanoscale regime and its many applications; (2) developing
nanotechnology industrial initiatives in North Carolina and elsewhere; and (3) providing
educational opportunities to train the workforce needed to sustain the growth of
nanoscale science in North Carolina and the U.S.

Develop and train independent scientists and scholars who possess the critical thinking,
methodological, and communication skills required to advance and disseminate
knowledge of fundamental and applied nanoscale science.

Enhance the educational experience in science and engineering for all graduate and
undergraduate students at UNC Charlotte.

Based on the combined strengths of faculty members in Chemistry, Physics and Optical

Science, Mechanical Engineering and Engineering Science, Electrical and Computer
Engineering, and Biology, the proposed program will focus on the following areas of research:

Theoretical Aspects of Nanoscale science

e  Development of methods to model, synthesize, characterize, simulate and evaluate
complex materials including photonic crystals, photonic devices and other complex
materials such as high temperature superconductors and plasmonic devices.

¢  Modeling and predicting quantum effects that become significant in nanoscale
materials, and utilizing these effects to develop new materials and applications
(including quantum dots, quantum wires, nanotubes, and photon confined materials).

e Identification, understanding, and utilization of the concepts applicable to the
controlled assembly of self-organizing nanomaterials, including polymers,
dendrimers, nanotube-based materials, nanocatalysts at surfaces (including electrode
surfaces), and assemblies of biopolymers.

Biomolecular Nanotechnology

e  Design, fabrication, and optimization of biomaterials and devices for tissue growth
and repair.

e Elucidation of structures of complex biomolecules and understanding interactions
between biomolecules.
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Building Nanoscale Materials

e Development and utilization of nanoscale lithographic processes.

e  Synthesis of materials at the nanoscale, including: polymers, dendrimers,
supramolecular complexes, quantum dots, quantum wells, carbon nanotubes,
molecular material hybrids, high energy / high density compounds, and nanoporous
materials.

e Development of synthetic methodology and mechanistic studies relevant to building
nanomaterials.

e Fabrication of nanopatterned surfaces and nanostructured metal composites for
chemical and biological sensing.

Instrumental Methods for Nanotechnology

e Development of instrumentation and procedures for the machining, manipulation,
and replication of materials with nanometer precision.

e Intertwining material development with cutting-edge nanoscale analytical
techniques, including surface probe techniques with atomic resolution and novel
metrology methods. There is a significant relationship between form and function at
the nanoscale. Rapid, high-precision analytical information will stimulate rational
material design.

C. Describe the relationship of the program to other programs currently offered at the
proposing institution, including the common use of: (1) courses, (2) faculty, (3)
facilities, and (4) other resources.

The proposed Ph.D. program in Nanoscale Science will weave continuity between the
pursuits of the baccalaureate and master’s programs in Chemistry with those of the Ph.D.
programs in Optical Science and Engineering, Mechanical Engineering and Engineering Science,
Electrical Engineering, and Biology, and their associated baccalaureate and master’s programs.
Graduate students in the Nanoscale Science Ph.D. program will interact with students and faculty
members of other Ph.D. programs at UNC Charlotte by enrolling in elective courses offered by
these programs, attending and presenting seminars on nanoscale science, and by working
together on research projects. Most of the faculty members who will participate in the Nanoscale
Science Ph.D. program are also members of the faculty of the Ph.D. programs listed above.
Numerous ongoing interdisciplinary collaborations among these faculty members are already
resulting in externally funded projects and peer reviewed publications. The Ph.D. program in
Nanoscale Science will enhance these activities by offering courses that will better prepare
students to engage in research in nanoscale science, and by providing a more focused forum for
scientists at UNC Charlotte to conduct research in nanoscale science.

The study of nanoscale science is an active research area within the Charlotte Research
Institute’s Center for Precision Metrology and Center for Optoelectronics and Optical
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Communications. Current research activities of faculty who will be members of the Ph.D.
program in Nanoscale Science are already enhancing the research activities of these centers.
Establishment of a Ph.D. in Nanoscale Science will strengthen the activities of the Precision
Metrology and Optics centers, as well as those of the Bioinformatics and Bioengineering centers.

Courses. The field of nanoscale science is relevant to virtually all science and
engineering disciplines. It is expected that students pursuing graduate degrees in chemistry,
physics, optoelectronics, mechanical engineering, electrical engineering, computer science or
mathematics will elect to enroll in the interdisciplinary courses of the proposed program.
Graduate courses offered in these other disciplines and programs will be available to students in
the Nanoscale Science Ph.D. program as required electives. Thus, there will be extensive
common use of courses between the Nanoscale Science Ph.D. program and other science,
mathematics, and engineering programs at UNC Charlotte.

Faculty. All of the faculty members who plan to be involved in the proposed Ph.D.
program in Nanoscale Science are members of the faculty of other master’s and/or Ph.D.
programs at UNC Charlotte. Many of these individuals are already involved in collaborative,
interdisciplinary research with colleagues at UNC Charlotte and other institutions. The faculty
members who will participate in the proposed program teach courses at the graduate level, and
several have done so in a team-teaching environment. The critical mass of faculty required to
launch the new program is already in place. Additional hires and future replacement hires will
be targeted to support the Nanoscale Science Ph.D. program.

Facilities and other resources. Existing research and teaching equipment and space
housed in the Center for Precision Metrology, the Burson building, Woodward Hall, and the new
Optics Center that are used for existing science and engineering graduate programs will also be
used for the proposed Nanoscale Science Ph.D. program. No new facilities will be required to
launch the proposed program.

II.  JUSTIFICATION FOR THE PROGRAM

A. Describe the proposed program as it relates to:
1. The institutional mission and strategic plan

The proposed Ph.D. program in Nanoscale Science is connected specifically to a range of
University goals including: (a) to provide services that impact positively the many challenges
facing the region, state, and nation; (b) to train graduate students who possess interdisciplinary
skills and capacities that can be applied to a variety of situations and professions in an ever-
changing world; (c) to increase the number of Ph.D. programs in high demand fields; and (d) to
reach doctoral/research-extensive status by the year 2010. Increased demand for graduate-level
offerings is intrinsic to these goals and meeting that demand will have multiple benefits for UNC
Charlotte, North Carolina, and the region.

The Campus Academic Plan serves as the guiding force for decisions concerning the
number and direction of academic programs, the work of faculty and support staffs, and the
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allocation of resources. It is designed to capture the most important initiatives and priorities of
the constituent units and programs of the University and to place them within the context of a set
of overarching goals and values for the campus. Since the Campus Academic Plan for 1998-
2003, each University initiative is scrutinized in relation to one or more of the seven themes for
campus development that serve as guideposts for the creation of new degree programs and
curricula at both the undergraduate and graduate levels. These include: 1) Liberal Education; 2)
Business and Finance; 3) Urban and Regional Development; 4) Children, Families, and Schools;
5) Health Care and Health Policy; 6) International Understanding and Involvement; and 7)
Applied Sciences and Technologies.

The 2004-2009 Academic Plan of UNC Charlotte documents UNC Charlotte’s interest in
the development of a Ph.D. in Nanoscale Science, in support of the theme of Applied Sciences
and Technologies:

“The new degree program is proposed in response to the accelerating growth in nanoscale
science and nanotechnology at the University and, indeed, around the world. This
interdisciplinary program would be based in the Department of Chemistry. The proposed
program will involve the Departments of Mechanical Engineering (Metrology), Electrical
and Computer Engineering, Biology, Mathematics and Physics and Optical Science and
will build upon existing and future collaborative educational and research efforts with
existing graduate and undergraduate programs within these units.”

2. Student demand

The growing number of graduate programs in nanoscale science nationwide indicates that
demand for the proposed program will be high. Recently, the University of Albany began the
world’s first college of Nanoscale Science and Engineering and currently offers a Ph.D. in
Nanoscale Science and Engineering. Several years ago, the University of Washington
established the first Ph.D. program in nanotechnology. Their program is associated with the
University’s Center for Nanotechnology. Numerous NSF IGERT (Integrative Graduate
Education, Research and Training) grants for nanoscale science have been awarded to Ph.D.
programs throughout the country.® Several institutions, including Duke University, Georgia
Tech, the University of Pennsylvania, and Drexel University offer Certificates in
Nanotechnology. All of the above programs are growing, indicating that the student demand for
graduate programs in Nanoscale Science will continue to increase. Another indicator that the
demand for the proposed program will be high is evidenced by the relatively large number of
undergraduate and master’s students at UNC Charlotte who are engaged in faculty-directed
laboratory research in nanoscale science, and the fact that many of these students apply to Ph.D.
programs that offer opportunities to conduct research in nanoscale science.

3. Societal need (For graduate, first professional, and baccalaureate professional
programs, cite manpower needs in North Carolina and elsewhere.)

There is a growing sense of urgency to scale up nanoscale science research efforts in the
United States and worldwide. The establishment of the National Nanotechnology Initiative
(NNI) articulates the deep commitment of the U.S. to research and development in nanoscale
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science and engineering.” The NNI was announced by President Clinton in January, 2000, in a
speech at the California Institute of Technology: “Imagine the possibilities: materials with ten
times the strength of steel and only a small fraction (of the weight) — shrinking all the
information housed in the Library of Congress into a device the size of a sugar cube — detecting
cancerous tumors when they are only a few cells in size...Some of our research goals may take
more than 20 years to achieve, but that is precisely why there is an important role for federal
government.”

The NNI “provides a multi-agency framework to ensure U.S. leadership in
nanotechnology that will be essential to improved human health, economic well being and
national security. The NNI invests in fundamental research for further understanding of
nanoscale phenomena and facilitates technology transfer.” The goals of the NNI are as follows:

e Maintain a world-class research and development program aimed at realizing
the full potential of nanotechnology

e Facilitate transfer of new technologies into products for economic growth,
jobs, and other public benefit

e Develop educational resources, a skilled workforce, and the supporting
infrastructure and tools to advance nanotechnology

e Support responsible development of nanotechnology

The NNI is one of the few Clinton-era programs strongly backed by the Bush
administration. The 21% Century Nanotechnology Research and Development Act, signed into
law in December, 2003, makes nanotechnology the highest priority funded science and
technology effort since the space race. Federal investment in nanoscale science R&D
increased from $116 million in FY 1997 to a over $1 billion for FY 2005 (nearly a 10-fold
increase).” President Bush’s 2007 budget provides over $1.2 billion for the National
Nanotechnology Initiative, nearly tripling the annual investment since the first year of the
Initiative and bringing the total investment since the NNI was established in 1991 to over $6.5
billion.

Plans to continue to support research in nanotechnology were articulated in the
President’s 2006 State of the Union address: “Tonight I announce an American Competitiveness
Initiative, to encourage innovation throughout our economy, and to give our nation’s children a
firm grounding in math and science...First I propose to double the federal commitment to the
most critical basic research programs in the physical sciences over the next 10 years. This
funding will support the work of America’s most creative minds as they explore promising areas
such as nanotechnology, supercomputing, and alternative energy sources.”

The urgency to increase research productivity in nanoscale science extends worldwide.
At least 35 countries have initiated major nanoscale science activities at the national level.

Funding for research in nanoscale science and engineering is also prevalent in the
industrial sector. A survey of R&D expenditures of U.S. industries in 2002 indicated that 2,418
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companies with R&D in the technology areas of biotechnology, materials synthesis, and software
development attributed 50% or more of their R&D expenditures to nanotechnology.’ The
funding level in industry for R&D in nanoscale science roughly matches that of the federal
level.”

The National Science Foundation estimates that nanotechnology will be a $1 trillion
global industry by 2010-2015.% This will require about 2 million workers in the field of
nanoscale science and engineering,8 of which 800,000 — 900,000 will be in the United States.’
There is a pressing need to train workers who will contribute to this vital area by conducting
scientific research, working in industry, and educating students in universities, colleges,
community colleges, and elementary and secondary schools. M.C. Roco, Senior Advisor for
Nanotechnology at the National Science Foundation, articulates the great need for education in
nanoscale science:

“The key goals of nanotechnology are advances in molecular medicine, increased
working productivity, extension of the limits of sustainable development and
increased human potential. And yet, one of the “grand challenges” for
nanotechnology is education, which is looming as a bottleneck for the
development of the field, and particularly for its implementation.”

In December, 2003, the Chemical Industry Vision2020 Technology Partnership
(Vision2020, an industry-led organization focused on accelerating innovation and technological
development) issued the report Chemical Industry R&D Roadmap for Nanomaterials By Design:
From Fundamentals to Function.'” The report was based on scientific priorities developed at a
workshop attended by top leaders in the chemical industry, universities, and government
laboratories. The R&D priorities set forth in the report are in direct support of the National
Nanotechnology Grand Challenges and are expected to produce products and processes that will
significantly benefit the U.S. industry and society. A top priority of the Roadmap is to
“implement strategies to attract and prepare a workforce for nanomaterial research and
manufacturing.”'® The report states that, “The rapid progress in nanoscale science discovery and
its transition into innovative nanotechnology will require a highly trained workforce, especially
innovative scientists and engineers with doctoral degrees.”'® The report indicates that in
order to produce the workers needed to maintain the dominance the U.S. has enjoyed during the
past 50 years, it will be necessary for the United States to “implement an education and training
strategy as soon as possible. Moreover, because the nanoscale bridges various disciplines,
science education will need to integrate biology, chemistry, physics, and engineering.”"

The report identified several needs that will be critical in order for the nation to attract
and prepare a workforce for nanomaterial research and manufacturing. These needs include,
among others, providing interdisciplinary education for graduate students, and developing
state-of-the art nanomaterial curricula. The report also predicts that nanoscale science will
develop into a full-fledged field by 2020, that undergraduate and graduate-level textbooks will
include nanoscale fundamentals, and that specialized courses will be offered on most campuses.
Faculty members with knowledge of nanoscale science will be needed to teach students and to
develop educational materials.
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Small Times, a business magazine that details technological advances, applications and
investment opportunities in nanotechnology, reports that labor shortages of skilled workers in
nanotechnology in industry, particularly at the Ph.D. level, are already beginning to show up.
Start-up companies in particular seem to be “unaware of how few really experienced educated
people there are in the various fields surrounding MEMS and nanotechnology.”"!

The establishment of a Ph.D. program in Nanoscale Science at UNC Charlotte could
stimulate the development of additional start-up companies in the Charlotte and surrounding
regions. Companies will be attracted to the region because of the research expertise the
University will provide. In turn, the companies will provide employment opportunities for
graduates of the program and less skilled workers. There are roughly 1,100 start-up companies in
nanoscale science in the United States.

The emergence of several websites devoted to employment opportunities in nanoscale
science also indicates that there is, and will continue to be, a demand for graduates of the
proposed new degree program. Small Times lists open positions in nanoscale science. Working in
Nanotechnology (http://www.workingin-nanotechnology.com/) is a Web-based bulletin board
that provides information on careers, education and professional training in nanotechnology and
related fields. The site typically has about 70 jobs posted, ranging from the academic
marketplace to corporate and government labs. The Foresight Institute, a non-profit organization
for promoting understanding of nanotechnology and its effects, supports this website. The
National Nanotechnology Initiative website has a page devoted to nanotechnology careers
(http://www.nano.gov/html/edu/careers.htm).

In addition to acquiring knowledge and skills to work in nanoscale science, students of
the proposed Ph.D. program will acquire depth of knowledge in a core science or engineering
discipline, positioning them for employment opportunities in more traditional science and
engineering fields. For example, a student in the proposed program who chooses to study
chemistry as a core discipline will have ample opportunities for employment as a chemist in
chemical industry, academics, or government labs. Graduates of our program will have the added
advantage of having the skills and experience of working with scientists and engineers from a
range of disciplines. These skills are highly valued in industry (where much of the work is done
in teams composed of scientists from an array of disciplines) and other research settings.

Nanoscale Science will be vital to the economic development of North Carolina. The
North Carolina Economic Development Board's 2004 strategic plan charged the NC Board of
Science and Technology with coordinating an emerging technologies initiative in the following
action item:

“Implement an initiative to promote economic growth in North Carolina through
the identification and development of emerging technologies. For example,
nanotechnology-the science of the very small-will fundamentally transform
science, technology, and society, from microscopic computer chips to cancer-
fighting vaccines. As such, it holds tremendous potential for North Carolina and
the nation. Nanotechnology will be the basis of manufacturing technology in the
future. Developing a coordinated response to the challenges and opportunities
presented by emerging technologies will greatly expand the opportunity for all
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North Carolinians to obtain and retain challenging and economically rewarding
employment. An initiative to coordinate efforts within the state will link its
strengths to grow new industries, educate our workforce, capture federal funding,
and maintain North Carolina's technology leadership while revitalizing its
traditional industries around these new technologies.”"?

In response to this call, the NC Board of Science and Technology established the North
Carolina Nanotechnology Initiative Planning Committee to make recommendations on how to
increase North Carolina’s stature in the nanotechnology arena. Dr. Bernadette Donovan-Merkert
(Chair, Chemistry Department) serves as a member of the planning committee. The committee’s
report is expected to be published in late Spring 2006. Dr. Kenneth Gonsalves (Celanese Acetate
Distinguished Professor, Chemistry) is working to involve UNC Charlotte in state-wide efforts in
bio-nanotechnology. Currently, North Carolina ranks about 20" in nanotechnology in the nation.
The establishment of a Ph.D. program in Nanoscale Science at UNC Charlotte will help to bring
employment opportunities of all levels to the greater Charlotte and surrounding areas, and will
provide nanoscale science and nanotechnology training for workers that will be needed
throughout North Carolina.

A preliminary report by the Pappas Consulting Group indicated that UNC institutions do
not presently have as many programs in nanotechnology available as do other states, such as
New York, Texas and California. The establishment of the proposed Ph.D. program will help to
keep North Carolina residents who seek graduate education in nanoscale science from leaving
the state to pursue such opportunities. The proposed program will also attract out-of-state
students to North Carolina; at least some graduates from out-of-state will undoubtedly choose to
relocate to North Carolina permanently and will help to build our economy.

4. Impact on existing undergraduate and/or graduate academic programs of your
institution. (e.g., Will the proposed program strengthen other programs? Will it
stretch existing resources? How many of your programs at this level currently
fail to meet Board of Governors’ productivity criteria? Is there a danger of
proliferation of low-productivity degree programs at the institution?)

The proposed program will impact undergraduate students and programs in positive
ways. The Ph.D. program will bring increased opportunities for undergraduate students to
participate in faculty/graduate student research teams. These activities not only provide
excellent learning opportunities, but they increase personal contact with faculty members (which
promotes student retention) and improves the academic credentials of undergraduate students
interested in applying to graduate programs or seeking employment in technical fields. The
proposed Ph.D. program in Nanoscale Science can serve as a potential graduate school outlet for
students at UNC Charlotte pursuing majors and concentrations in relevant fields (for example,
biology, chemistry, electrical engineering, mechanical engineering, or physics). Doctoral
students will be positioned to provide mentoring to undergraduate students, helping to weave the
continuity of undergraduate student — master’s student — doctoral student — postdoctoral
associate — professor.

Master’s level students in the participating and other departments will have additional
course and research opportunities as a result of the proposed program. Senior doctoral students

Page 14



Request to Establish a Ph.D. in Nanoscale Science
UNC Charlotte

will be positioned to provide additional mentoring, teaching, and advising experiences to

master’s level students. Doctoral students in other programs will have the benefit of interacting

and working with students in the proposed program, thereby enhancing their education
experiences.

B. Discuss potential program duplication and program competitiveness

1. Identify similar programs offered elsewhere in North Carolina. Indicate the
location and distance from the proposing institution. Include a) public and b)

private institutions of higher education.

There are no other public or private institutions in North Carolina that offer a Ph.D. in

Nanoscale Science. Duke University offers a Certificate in Nanotechnology.

2. Indicate how the proposed new degree program differs from other programs
like it in the University. If the program duplicates other UNC programs, explain
a) why is it necessary or justified and b) why demand (if limited) might not be
met through a collaborative arrangement (perhaps using distance education). If
the program is a first professional or doctoral degree, compare it with other
similar programs in public and private universities in North Carolina, in the

region, and in the nation.

There are no other programs at UNC Charlotte or within North Carolina that are similar

to the proposed program.

C. Enrollment (baccalaureate programs should include only upper division majors,

juniors, and seniors).
Headcount enrollment

Show a five-year history of enrollments and degrees awarded in similar
programs offered at other UNC institutions (using the format below for each
institution with a similar program); indicate which of these institutions you
consulted regarding their experience with student demand and (in the case of
professional programs) job placement. Indicate how their experiences

influenced your enrollment projections.

There are no other institutions in North Carolina that offer a Ph.D. in Nanoscale Science.

Page 15



Request to Establish a Ph.D. in Nanoscale Science

UNC Charlotte

Use the format in the chart below to project your enrollment in the proposed

program for four years and explain the basis for the projections:

Year 1 Year 2 Year 3 Year 4
(2007-08) | (2008-09) | (2009-10) | (2010-11)
Full-time 6 12 18 24
Part-time 0 0 0 0
TOTALS 6 12 18 24

Please indicate the anticipated steady-state headcount enrollment after four years:

Full-time 24

Part-time 0

Total 24

SCH production (upper division program majors, juniors and seniors only, for
baccalaureate programs). Use the format in the chart below to project the SCH

production for four years.

Explain how projections were derived from

enrollment projections (see UNC website for a list of disciplines comprising each

of the four categories).

Year 1: 2007-08

Student Credit Hours

SCH)

Program Category

uG

Master’s

Doctoral

Category |

Category II

Category III

114

Category IV

Year 2: 2008-09

Student Credit Hours

SCH)

Program Category

uG

Master’s

Doctoral

Category |

Category II

Category III

222

Category IV

Year 3: 2009-10

Student Credit Hours

SCH)

Program Category

uG

Master’s

Doctoral

Category |

Category II

Category III

330

Category IV

Year 4: 2010-11

Student Credit Hours

SCH)

Program Category

uG

Master’s

Doctoral

Category |

Category II

Category III

438

Category 1V

Page 16



Request to Establish a Ph.D. in Nanoscale Science
UNC Charlotte

Program Requirements and Curriculum

A. Program Planning

1.

List the names of institutions with similar offerings regarded as high quality
programs by the developers of the proposed program.

University of Albany
University of Washington

List other institutions visited or consulted in developing this proposal. Also list
any consultants’ reports, committee findings, and simulations (cost, enroliment
shift, induced course load matrix, etc.) generated in planning the proposed
program.

University of Albany, University of Washington, Clemson University, Duke
University, Penn State University, UNC Chapel Hill, NC State University, Georgia
Tech, University of South Carolina, University of Pennsylvania.

B. Admission. List the following:

1.

Admissions requirements for proposed program (indicate minimum
requirements and general requirements).

¢ GRE, including analytical written section

e Completion of an undergraduate degree in a relevant science or engineering
discipline

e Minimum undergraduate grade point average of 3.0
Documents to be submitted for admission (listing or sample).

e (Graduate application

e Official transcripts of all academic work attempted after high school, including
evidence of the completion of a bachelor’s degree

e Official report of the score on the GRE

e A one to two page personal statement that discusses the candidate’s interest in the
program and objectives for pursuing the degree

e A current resume or curriculum vita

¢ International students (whose native language is not English) must submit official
test scores on the Test of English as a Foreign Language (TOEFL) of at least 220
on the computer-based test, 83 on the internet-based test, or 557 on the written
test

e Three letters of recommendation from individuals that support the applicant’s
potential to do graduate work
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C. Degree requirements. List the following:
1. Total hours required.
72 hours (post baccalaureate) will be required.

2. Proportion of courses open only to graduate students to be required in program
(graduate programs only).

Beyond the 30 hours that students with a master’s degree can transfer into the
program, all coursework that will count toward the Ph.D. will be at the 6000 level or
above and unavailable to undergraduate students. The majority of the coursework
will be at the 8000 level.

3. Grades required.

Graduate students must have a GPA of 3.2 or higher to graduate from the
program. Two grades of C or one grade of U will result in termination from the
program.

4. Amount of transfer credit accepted.

Students who have taken graduate coursework but have not earned a graduate
degree may transfer up to six semester hours of coursework. Students who have
earned a master’s degree may transfer up to 30 semester hours.

5. Other requirements (e.g. residence, comprehensive exams, thesis, dissertation,
clinical or field experience, second major, etc.)

e General Science Proficiency Exam (GSPE). The purpose of the GSPE is to
ensure that students possess a working knowledge of material needed to master
concepts in nanoscale science. The exam will cover introductory material in
chemistry, physics and mathematics (including calculus). The web page for the
Ph.D. in Nanoscale Science will contain detailed information about the exam,
including a list of topics to be covered and sample questions so that students will
know what to study to prepare for the exam. The exam will be administered three
times per year, in August, January and May. Students are expected to take the
GSPE each time it is offered until they pass it. Each student will discuss his/her
performance on the GSPE with the Program Director regardless of whether he/she
passes the exam. The student will be advised by the Program Director about any
material he/she should study in greater detail and which faculty member the
student should consult if he/she requires assistance in learning specific material.
Students who do not pass the GSPE by the end of their first year enrolled in the
program will be terminated from the program.

e Cumulative exams. Students must pass six exams (four if done during the first
year) covering announced topics in nanoscale science. The exams require
knowledge of basic principles of nanoscale science and current literature and will
be administered monthly. Each student is expected to take the cumulative exam
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each time it is offered until he/she passes the required number of exams. There is
no time limit on when the required number of exams must be passed.

Directed graduate research. Students conduct laboratory research for the thesis.
Laboratory research is expected to begin by the first summer in residency.

Admission to candidacy. Admission to candidacy consists of satisfactory
completion of the following:

NANO 8201 Research Group Rotations

NANO 8202 Interdisciplinary Team Project

NANO 8203 Collaborative Research Proposal

Qualifying Exam. Prior to the sixth semester in the program, each student
delivers and defends an oral presentation that addresses research completed
or in progress, plus proposed research for completion of the dissertation. The
presentation/defense is delivered to the student’s dissertation committee. The
student is questioned by the committee about his/her research, plus material
from any relevant graduate level courses the student has completed. Students
who fail the exam on the first attempt will be provided a second opportunity
to pass it, and will be advised by the committee on how to better prepare for
the second attempt. Students who do not pass on the second attempt will be
offered the option of obtaining a master’s degree in an appropriate discipline
(depending on what electives the student has taken) but will not be allowed
to continue on to the Ph.D. Under normal circumstances, students will be
expected to make their first attempt at passing the qualifying exam prior to
their sixth semester in residence.

Dissertation. Each student completes a written research dissertation, delivers a
public seminar on the research, and defends the dissertation to his/her dissertation
committee.

6. Language and/or research requirements.

There are no language requirements for the Nanoscale Science Ph.D. degree.
Students will each take a minimum of 24 credit hours of research.

7. Any time limits for completion.

We anticipate that most full-time students will complete the degree within 4-5
years. Students must complete all degree requirements, including dissertation, within
eight years.
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D. List existing courses by title and number and indicate (*) those that are required.
Include an explanation of numbering system. List (under a heading marked “new”)
and describe new courses proposed.

All courses required for the Ph.D. in Nanoscale Science will be offered at the 8000 level
because doctoral-level courses at UNC Charlotte are numbered at the 8000 level. Courses
designed specifically for the Nanoscale Science Ph.D. program are designated with the prefix
“NANO.” A timetable for completion of courses is provided on page 26.

New courses: All students enrolled in the Nanoscale Science Ph.D. program will be required to
complete the courses listed below (credit hours in parentheses). Courses designed specifically
for the Nanoscale Science Ph.D. program are designated with the prefix “NANQO.” The course
“ENGR 8104 Fabrication of Nanomaterials” is also designed specifically for the Nanoscale
Science Ph.D. program. The prefix “ENGR” indicates that the course will be taught
predominantly by faculty in the College of Engineering.

*NANO 8001 Perspectives at the Nanoscale (2)

*NANO 8101 Introduction to Instrumentation and Processing at the Nanoscale (3)
*NANO 8102 Nanoscale Phenomena (3)

*NANO 8201 Research Group Rotations (1)

*NANO 8681 Nanoscale Science Seminar (1)

*NANO 8103 Synthesis and Characterization of Nanomaterials (3)
*NANO 8202 Interdisciplinary Team Project (2)

*NANO 8682 Nanoscale Science Colloquium (1)

*ENGR 8104 Fabrication of Nanomaterials (3)

*NANO 8203 Collaborative Research Proposal (3)

*NANO 8900 Dissertation Research (1-4 credit hours)

Descriptions of New Courses (credit hours in parentheses)

NANO 8001 Perspectives at the Nanoscale (2)

Faculty members from across the UNC Charlotte campus present and discuss their research in
nanoscale science to: (1) demonstrate how scientists from different disciplines approach
problem-solving at the nanoscale, and (2) expose students to research opportunities for
dissertation work. Students write a one-page summary of each presentation that is graded by
the course instructor.

NANO 8101 Introduction to Instrumentation and Processing at the Nanoscale (3)
Methods for manipulating, engineering, and characterizing nanoscale materials are introduced;
applications and principles of their operation are discussed. Students acquire hands-on
experience with selected laboratory methods in preparation for dissertation research. Topics
include, but are not limited to, scanning probe and electron microscopy methods, cleanroom
technology, nanoscale optical and e-beam lithography, nuclear magnetic resonance, mass
spectrometry, luminescence methods, interferometry, gel permeation chromatography, surface
area analysis, and small-angle x-ray and neutron scattering.
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NANO 8102 Nanoscale Phenomena (3)

Topics include, but are not limited to, scaling phenomena; nano-optics (near-field optics, limits
of lithography masks, nano-dots and nanoscale optical interactions); nanoscale mechanics;
nanotribology; biological and biologically-inspired machines.

NANO 8103 Synthesis and Characterization of Nanomaterials (3)

Topics include, but are not limited to, quantum dots, metallic nanoparticles, carbon
nanostructured materials and nanotubes, zeolites, organic-inorganic polymers, composite
materials, solution-phase colloids, sol-gel process, silica spheres, porous silicon, photonic
crystals. Prerequisites: NANO 8101 and NANO 8102.

ENGR 8104 Fabrication of Nanomaterials (3)

Lithographic methods (CVD, PVD, e-beam, ion beam, magnetron, evaporation, spin coating,
mask fabrication, developing resists); microelectromechanical systems and
nanoelectromechanical systems; limits of conventional mechanical processing, electroforming,
growth mechanisms (organic, inorganic, thermal); powders. Prerequisite: NANO 8101.

NANO 8201 Research Group Rotations (1)

Students interact on a regular basis with selected research groups in nanoscale science from at
least three different departments at UNC Charlotte. Specific activities range from meeting with
the group’s professor and/or other group members, attending group meetings, and observing
laboratory experiments and procedures. Research groups are chosen so that each student is
exposed to an array of research activities of the Nanoscale Science faculty. At the end of each
rotation, the visiting student delivers a presentation to the visited research group, describing what
the student learned about the visited group’s research activities.

NANO 8202 Interdisciplinary Team Project (2)

An encapsulated, semester-long research experience designed to introduce students to laboratory
work in nanoscale science. Teams of 2-4 students, preferably from different disciplinary
backgrounds, work on a short research project and present their results at the Nanoscale Science
Colloguium (described below).

NANO 8203 Collaborative Research Proposal (3)

Effective strategies for designing and writing research proposals are presented by program
faculty and staff from proposal development offices on campus. Students enrolled in the course
work in teams of 2-3 to prepare an original, interdisciplinary research proposal on a topic in
nanoscale science. The proposal conforms to regulations of a selected funding agency and must
address a topic that is supported by that agency. Each team consults regularly with a panel of 2-
3 faculty members who collectively approve the proposal topic, provide feedback during the
development of the proposal, and ultimately evaluate the proposal. The course is designed to
increase the ability of students to relate research ideas to fundamental concepts in science and
engineering, to help students learn to develop effective methods of presenting ideas and
defending them, to help students develop self confidence in their abilities to present and defend
ideas, and to improve oral and written communication skills.
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NANO 8681 Nanoscale Science Seminar (1)

Students attend weekly seminars of visiting speakers of the Nanoscale Science program or other
approved programs on campus. Seminars are selected to best meet the educational needs of the
individual student. Students write 1-page summaries of seminars attended. (May be repeated for
credit.)

NANO 8682 Nanoscale Science Colloquium (1)

Students present seminars on current topics in nanoscale science to the faculty and student
participants of the program. Presentations address dissertation research, the current literature,
group projects, and special topics. The colloquium provides an opportunity for students to
discuss topics in Nanoscale Science with faculty from all of the participating disciplines. (May
be repeated for credit)

NANO 8900 Dissertation Research (1-4)
Research for the dissertation. (May be repeated for credit).

Existing Courses: In order to develop depth of knowledge in a specific discipline, students
enrolled in the Nanoscale Science Ph.D. program will be required to complete a minimum of
nine credit hours of elective courses in a chosen discipline. Some of the disciplinary courses will
cover material solely or partly based on nanoscale science, while others will provide an excellent
background for students studying like phenomena at nanometer scales.

As indicated by the list below, students will have the opportunity to choose from an
extensive variety of graduate courses already offered at UNC Charlotte. Courses denoted with
the prefix BIOL, ECGR, MEGR, or OPTI are from existing Ph.D. programs in Biology,
Electrical Engineering, Mechanical Engineering, or Optical Science and Engineering. Courses
with the prefix CHEM are taught by faculty in the Department of Chemistry (the Chemistry
Department offers a Master of Science degree) and are in place to support the Ph.D. programs in
Biology, Electrical Engineering, Mechanical Engineering, and Optical Science and Engineering.
The 6000 level CHEM courses will also be offered at the 8000 level to accommodate the needs
of students in the Nanoscale Science Ph.D. program; additional 8000 level courses in chemistry
and other disciplines will be developed as needed. The list below contains over 100 courses;
credit hours are indicated in parentheses.

BIOL 8000 Special Topics in Biology (1-4)

BIOL 8010 Special Topics in Microbiology (1-4)
BIOL 8030 Special Topics in Genetics (1-4)

BIOL 8040 Special Topics in Molecular Biology (1-4)
BIOL 8050 Special Topics in Physiology (1-4)
BIOL 8102 Cell and Molecular Biology (4)

BIOL 8103 Microbiology and Immunology (4)
BIOL 8104 Integrative Systems Biology (4)
CHEM 6060 Special Topics and Investigations (1-3)
CHEM 6069 Topics in Biochemistry (3)

CHEM 6082 Surfaces and Interfaces of Materials (3)
CHEM 8101 Biochemical Principles (3)
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CHEM 6115
CHEM 6125
CHEM 6126
CHEM 6135
CHEM 6138
CHEM 6145
CHEM 6146
CHEM 8147
CHEM 8155
CHEM 8165
ECGR 8021
ECGR 8101
ECGR 8102
ECGR 8111
ECGR 8112
ECGR 8114
ECGR 8115
ECGR 8116
ECGR 8117
ECGR 8118
ECGR 8121
ECGR 8122
ECGR 8125
ECGR 8127
ECGR 8131
ECGR 8132
ECGR 8133
ECGR 8138
ECGR 8141
ECGR 8142
ECGR 8143
ECGR 8146
ECGR 8151
ECGR 8156
ECGR 8171
ECGR 8183
ECGR 8184
ECGR 8185
ECGR 8186
ECGR 8187
ECGR 8261
MEGR 8090
MEGR 8101
MEGR 8102
MEGR 8108
MEGR 8110

Advanced Analytical Chemistry (3)
Theoretical Inorganic Chemistry (3)
Organometallic Chemistry (3)

Advanced Organic Chemistry (3)
Stereochemistry (3)

Chemical Thermodynamics (3)

Rates and Mechanisms (3)

Molecular Photochemistry and Photophysics (3)
Polymer Synthesis (3)

Advanced Biochemistry (3)

Advanced Topics in EM Applications (3)
Advanced Computer Graphics (3)
Optimization of Engineering Design (3)
Systems Theory (3)

Digital Control Systems (3)

Digital Signal Processing II (3)

Optimal Control Theory I (3)

Optimal Control Theory II (3)

Applied Artificial Intelligence

Applied Digital Image Processing

Advanced Theory of Communications I (3)
Advanced Theory of Communications II (3)
Advanced Topics in Optical Engineering (3)
Medical Ultrasonics (3)

Hybrid Microelectronics (3)

Advanced Semiconductor Device Physics (3)
MOS Physics and Technology (3)

Physical Design of VSLI Systems (3)

Power System Relaying (3)

Voltage Transients and Surge Protection (3)
Power System Control (3)

Advanced VHDL (3)

Advanced Microelectronics Projects (3)
Application Specific Integrated Circuit Design (3)
Simulation of Electronic Materials (3)
Multiprocessor System Design (3)

Computer System Engineering (3)

Advanced Microprocessor-Based Design (3)
Design for Testability (3)

Modeling and Analysis of Communication Networks (3)
Advanced Topics in Laser Electronics (3)
Special Topics (1-6)

Transport Processes (3)

Intro to Continua (3)

Finite Element Analysis and Applications (3)
Advanced Conductive Heat Transfer (3)
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MEGR 8111 Advanced Engineering Thermodynamics (3)

MEGR 8112 Radiative Heat Transfer (3)

MEGR 8113 Dynamics and Thermodynamics of Compressive Flow (3)
MEGR 8114 Advanced Fluid Mechanics (3)

MEGR 8115 Convective Heat Transfer (3)

MEGR 8116 Fundamentals of Heat Transfer in Fluid Flow (3)
MEGR 8118 Thermal Environmental Engineering (3)

MEGR 8119 Thermal Applications in Biomedical Engineering (3)
MEGR 8120 Bearing Design and Lubrication (3)

MEGR 8121 Mechanism Analysis (3)

MEGR 8122 Mechanism Synthesis (3)

MEGR 8123 Mechanism Design (3)

MEGR 8124 Introduction to Automatic Controls (3)

MEGR 8125 Vibrations of Continuous Systems (3)

MEGR 8126 Dynamics of Machinery (3)

MEGR 8127 Computer-aided Manufacturing (3)

MEGR 8128 Control of Robotic Manipulators (3)

MEGR 8129 Structural Dynamics Production (3)

MEGR 8141 Theory of Elasticity I (3)

MEGR 8142 Theory of Elasticity II (3)

MEGR 8143 Inelastic Behavior of Materials (3)

MEGR 8145 Advances Topics in Dynamics (3)

MEGR 8146 Experimental Stress Analysis (3)

MEGR 8161 Atomic Processes in Solids (3)

MEGR 8164 Diffraction/Spectroscopic Studies of Matter (3)
MEGR 8165 Diffraction and NDE Methods in Materials Science (3)
MEGR 8166 Mechanical Behavior of Materials I (3)

MEGR 8167 Mechanical Behavior of Materials II (3)

MEGR 8168 Deformation and Fracture of Materials

MEGR 8172 Computational Methods in Engineering

MEGR 8182 Machine Tool Metrology (3)

MEGR 8183 Design of Precision Machines and Instrument I (3)
MEGR 8184 Design of Precision Machines and Instrument II (3)
MEGR 8281 Theory and Application of Computer-Aided Tolerancing (3)
MEGR 8282 Computer-Aided Process Planning (3)

MEGR 8283 Advanced Coordinate Metrology

MEGR 8284 Advanced Surface Metrology (3)

MEGR 8380 Tribology (3)

MEGR 8480 Advanced Manufacturing Processes and Equipment (3)
MEGR 8893 Advanced Topics in Precision Engineering (3)

OPTI 8000 Selected Topics in Optics (3)

OPTI 8101 Mathematical Methods in Optical Science and Engineering (3)
OPTI 8102 Principles of Geometrical and Physical Optics (3)
OPTI 8103 Light Sources and Detectors (3)

OPTI 8104 Electromagnetic Waves (3)

OPTI 8105 Optical Properties of Materials (3)
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OPTI 8201
OPTI 8205
OPTI 8211
OPTI 8212
OPTI 8221
OPTI 8222
OPTI 8241
OPTI 8242
OPTI 8244
OPTI 8261
OPTI 8271

Fourier Optics and Holography (3)

Advanced Optical Materials (3)

Introduction to Modern Optics (3)

Integrated Photonics (3)

Optical Communications (3)

Optical Communication Networks (3)

Optical System Function and Design (3)

Optical Propagation in Inhomogeneous Media (3)
High Speed Photonics and Optical Instrumentation (3)
Modern Coherence Theory (3)

Advanced Physical Optics (3)
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Interdisciplinary Ph.D. Program in Nanoscale Science
Timetable for Completion of Courses

Year 1
First Semester
NANO 8001  Perspectives in Nanoscale Science 2 credits
NANO 8101  Introduction to Instrumentation and Processing at the Nanoscale 3 credits
NANO 8102  Nanoscale Phenomena 3 credits
NANO 8201  Research Group Rotations 1 credit
NANO 8681  Nanoscale Science Seminar 1 credit
Second Semester
NANO 8103  Synthesis and Characterization of Nanomaterials 3 credits
DEPT 8XXX  Elective Ph.D. course 3 credits
NANO 8202  Interdisciplinary Team Project 2 credits
NANO 8682  Nanoscale Science Colloquium 1 credit
NANO 8681  Nanoscale Science Seminar 1 credit

(General science proficiency exam passed before Year 2)

Year 2
First Semester
ENGR 8104 Fabrication of Nanomaterials 3 credits
DEPT 8XXX  Elective Ph.D. course 3 credits
NANO 8682  Nanoscale Science Colloquium 1 credit
NANO 8681 Nanoscale Science Seminar 1 credit
NANO 8900 Dissertation Research 1 credit
Second Semester
DEPT 8XXX  Elective Ph.D. course 3 credits
NANO 8682  Nanoscale Science Colloquium 1 credit
NANO 8681 Nanoscale Science Seminar 1 credit
NANO 8203  Collaborative Research Proposal 3 credits
NANO 8900  Dissertation Research 1 credit
Years 3-4
(Admission to Candidacy requirements completed prior to sixth semester)
NANO 8682 Nanoscale Science Colloquium 1 credit/semester
NANO 8681 Nanoscale Science Seminar 1 credit/semester
NANO 8900 Dissertation Research 7 credits/semester
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V. FACULTY

A. List the names of persons on the faculty who will be directly involved in the
proposed program. Provide complete information on each faculty member’s
education, teaching experience, research experience, publications, and experience in
directing student research, including the number of theses and dissertations
directed for graduate programs. The official roster forms approved by SACS can
be submitted rather than actual faculty vita.

Approximately 40 faculty members from five departments have been identified as qualified
and interested in serving as faculty for the proposed program. Many of these are junior faculty
members, reflecting UNC Charlotte’s interest in supporting nanoscale science activities in the
future. In recent years, all of the participating departments have hired faculty with research
interests and expertise in nanoscale science or engineering.

The faculty members affiliated with the proposed program have obtained substantial external
funding in support of their research from agencies such as the National Science Foundation, the
National Institutes of Health, the Department of Defense, the Department of Energy, the National
Institute of Standards and Technology, NASA, the American Chemical Society-Petroleum
Research Foundation, Intel, SEMATECH, the Whitaker Foundation, the Camille and Henry
Dreyfus Foundation, and Research Corporation. Sustaining external funding will be a high
priority for the program, thus faculty members of the program will continue activities to secure
external research grants and contracts from federal agencies, industries, and other sources.

Nanoscale Science is a high priority funding area for the National Science Foundation, which
has established several initiatives devoted to this area. UNC Charlotte faculty members receive
competitive federal funding specifically targeted for research in nanoscale science and
engineering. For example, Drs. Robert Hocken (Norvin K. Dickerson, Jr. Distinguished
Professor of Precision Engineering) and Stuart Smith (Professor of Mechanical Engineering and
Engineering Science) have been granted prestigious NSF-NIRT (Nanoscale Integrative Research
Team) awards, totaling over $2 million, in collaboration with colleagues from the Massachusetts
Institute of Technology. Drs. Jordan Poler (Chemistry) and Thomas DuBois (Charles H. Stone
Professor, Chemistry) recently received an NSR NER (Nanoscale Exploratory Research) grant.

UNC Charlotte’s Center for Precision Metrology (CPM) is a national leader in nanoscale
metrology. Directed by Dr. Robert Hocken, the CPM is associated with many industry and
government affiliates, including Boeing Corporation, BWXT Y-12, Caterpillar Corporation,
Corning Tropel Corp., Intel Corporation, Lawrence Livermore National Laboratory, Mitutoyo
America Corp., The Timken Company, the National Institute of Science and Technology, and
Veeco Instruments, Inc. The CPM is a member of SINAM (Center for Scalable and Integrated
Nano Manufacturing), an NSF Nanoscale Science and Engineering Center. The goal of SINAM
is to establish a new manufacturing paradigm that integrates an array of new nano-manufacturing
technologies. The members of SINAM include UCLA, UC Berkeley, Stanford University, UC
San Diego, UNC Charlotte, and Hewlett Packard Labs.
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High-tech, small businesses in the Charlotte area have emerged from the instrument
development group of CPM. Albany Instruments, Inc. (for the development of high sensitivity
GMR probes) and Insitutec (for manufacturing nano-positioning and probing systems) were co-
founded by Dr. Stuart Smith. These companies are actively involved in nanoscale process
development for industrial applications.

The Center for Optoelectronics and Optical Communications, directed by Dr. Michael Fiddy,
has a number of faculty members with research interests in nanoscale science and houses
numerous tools that can support advanced nanofabrication, including an electron beam
lithography tool, a nanoimprint tool, and several etching systems.

Small Business Innovation Research (SBIR) programs have been executed through
collaboration with Dot Metrics Technologies to develop nanoscale-active layers for light-
emitting devices. Dr. Ed Stokes (Electrical and Computer Engineering) is Principal Investigator
on a Phase 2 DARPA SBIR for green light emitting diodes, and Dr. Tom Schmedake
(Chemistry) is Principal Investigator on a Phase 1 SBIR for the synthesis of novel quantum dots.

In October, 2005 UNC Charlotte hosted its first conference on nanotechnology (Nanoscale
Science and Engineering Conference: Convergence of the Top-down and Bottom-up
Approaches). Organized by Dr. Kenneth Gonsalves (Chemistry) and co-organized by Dr.
Thomas Schmedake (Chemistry), the conference was attended by more than 250 researchers,
policy makers, and students from North Carolina, South Carolina, Virginia, Tennessee and
Georgia. The conference focused on national initiatives in nanotechnology, novel materials and
theory, nanotechnology in medicine, and metrology and instrumentation for nanoscale science,
and featured an impressive group of speakers, as listed in Appendix H.

Several special topics graduate level courses in nanoscale science and engineering have
already been taught by faculty members at UNC Charlotte. For several years, Dr. Stuart Smith
(Mechanical Engineering) has taught MEGR 8893 Advanced Topics: Mechanical Systems for
Nanotechnology. Dr. Kenneth Gonsalves (Chemistry) coordinated an interdisciplinary course in
nanotechnology in Spring 2004. The course featured weekly lectures delivered by faculty from
the UNC Charlotte campus (Ken Gonsalves, Mahnaz El-Kouedi, Joanna Krueger, Jordan Poler
and Thomas Schmedake from Chemistry; Mohamed-Ali Hasan from Electrical and Computer
Engineering; and Vasily Astratov and Tsinghua Her from Physics and Optical Science) and from
other institutions (Oak Ridge National Laboratory, Vanderbilt University, Georgia Tech). Dr.
Gonsalves is currently teaching another special topics course on nanoscale science and
nanotechnology.

A listing of individuals willing to serve as program faculty is provided below. Faculty
curriculum vitae can be found in Appendix D.

Dr. Vasily N. Astratov (Physics and Optical Science). The Astratov group focuses on all-
opticalcircuits based on evanescent optical coupling between spherical and cylindrical
microresonatorspositioned with nanometer scale precision on a single chip.
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Dr. Kenneth Bost (Belk Distinguished Professor, Biology). The Bost group works in the area of
immunology. Specific research efforts relevant to nanoscale science include biomodification of
nanostructured surfaces for tissue engineering.

Dr. Robin Coger (Mechanical Engineering and Engineering Science, Director of the Center for
Biomedical Engineering Systems). Dr. Coger’s research focuses on applying device design,
computational modeling, and material testing to solve biomedical engineering problems in tissue
engineering and cryopreservation. Areas of interest related to nanotechnology include
investigating the interactions of cells with micropatterned surfaces, and the use of nanoparticles
in tissue engineering applications.

Dr. Brian T. Cooper (Chemistry). The Cooper group is investigating a novel capillary
electrophoretic technique, based on differential surfactant binding, for characterizing
conformational isoforms of proteins. The group is also interested in the potential application of
microfabricated devices with nanoscale features to new modes of protein separation or detection.

Dr. James Cuttino (Mechanical Engineering and Engineering Science). Dr. Cuttino has been
involved in the development of precision actuators and instrumentation. His research has
spanned the range of precision fast tool servos to the development of a portable Josephson
junction voltage standard based on an active cryogenic system. Principal areas of interest include
dynamics, mechatronics, instrumentation, and machining.

Dr. Kasra Daneshvar (Electrical and Computer Engineering). Research in the Daneshvar group
focuses on the application of nanoparticles for all-optical devices. A typical quantum dot (QD)
with diameter of 3 nm contains only a few hundred atoms. Therefore, saturation in optical
absorption can take place, in threshold power density of photons several orders of magnitude
below the typical values for most solids, ~ MW/cm2 range. This low value of threshold opens the
door for a wide range of optoelectronic applications. Among these is the all-optical Analog to
Digital converter (ADC). An absorber with low saturation intensity can be used in series or in
parallel to set the threshold for the significant bits in a sampled analog signal.

Dr. Angela D. Davies (Physics and Optical Science). The Davies group focuses on research
metrology advances for precision micro-optics components to assess dimensional form with
nanometer scale uncertainty.

Dr. Matthew Davies (Mechanical Engineering and Engineering Science). Dr. Davies came to
UNC Charlotte from NIST where his research focused on measurement of the dynamic and
plastic phenomena in high-speed machining. He continues research in precision manufacturing
and dynamics as well as biomechanics and micro-optics.

Dr. Bernadette T. Donovan-Merkert (Chair, Chemistry). The Donovan-Merkert group is
interested in electrochemically-promoted reactions of organometallic complexes. The group is
exploring the use of nanostructured electrode materials for applications in catalysis.

Dr. Thomas D. DuBois (Charles H. Stone Professor, Chemistry). Dr. DuBois’ research
addresses modeling of molecular and nanomaterials using mechanics, electronic and dynamic
computational methods. Work with Dr. Jordan Poler focuses on the interaction of carbon
nanotubes with transition metal complexes and transition metal clusters formed from a variety of
ligand assemblies.
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Dr. Mahnaz El-Kouedi (Chemistry). Research in the El-Kouedi group focuses on the
construction and use of nanoparticulate substrates for biological and chemical sensing
applications. These new nanomaterials have unique electronic and optical properties that can be
tuned to enhance detection limits. The group is also exploring the use of nanoscale surfaces for
catalysis applications.

Dr. Horacio Estrada (Mechanical Engineering and Engineering Science). Research in the
Estrada group focuses on MEMS-based sensors and actuator developments.

Dr. Markus Etzkorn (Chemistry). The broader context of Dr. Etzkorn’s research program is the
synthesis of conformationally flexible fluorohydrocarbons that display new physicochemcial
properties on the intra- and intermolecular levels. Novel fluoroarene systems are being
investigated toward their potential as supramolecular building blocks (crystal engineering), their
host guest chemistry (sensing) and electron- and energy transfer processes (optoelectronic
specifications). The overall concept exploits the structural versatility of hydrocarbon chemistry
and the "extreme" property-altering effect of fluorine substituents on the nanoscale regime.

Dr. Michael A. Fiddy (Physics and Optical Science and Electrical and Computer Engineering,
Director of the Center for Optoelectronics and Optical Communications). Dr. Fiddy’s research
focuses on the development of theoretical and numerical techniques for determining optical
structures with refractive index variations having sub-wavelength (tens of nm) scales and which
guide and scatter light in a prescribed fashion. Co-operative enhancements of optical
nonlinearites in nanocomposites are also addressed.

Dr. Greg Gbur (Physics and Optical Science). The Gbur group is interested in the
understanding and use of classical coherence theory. Through exact numerical simulations, light
interactions at sub-wavelength scales are being investigated with the goal of developing novel
nano-scale devices.

Dr. Kenneth E. Gonsalves (Celanese Acetate Distinguished Professor, Chemistry). New
initiatives for developing novel resist materials for nanolithography (EUV, EB and X-ray) are
underway in the Gonsalves group. Concepts of nanostructured materials technology developed in
the Gonsalves laboratory are now being applied to submicron and nano- (below 100 nm)
structures for microelectronics and biotechnology.

Dr. Mohamed-Ali Hasan (Electrical and Computer Engineering). The Hasan group focuses on
molecular beam epitaxy (MBE) for the construction of nanoscale materials, including (1) growth
of single crystalline cubic SiC on Si using compliant nanoscale seed crystals employing an
economical, environmentally friendly method that utilizes a non-toxic gas, trimethylsilane, and
(2) growth of single crystalline hexagonal AIN(001) and GaN on Si(111) using
surfacereconstruction induced epitaxy. These materials are useful substrates for nanoscale
optoelectronic devices, and also can be used for HFETs.

Dr. Tsing-Hua Her (Department of Physics and Optical Science). The Her group focuses on
multiphoton-initiated processes for micron/submicron/nanofabrication.
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Dr. Robert J. Hocken (Mechanical Engineering, Norman K. Dickerson, Jr. Distinguished
Professor of Precision Engineering, Director of the Center for Precision Metrology). Dr.
Hocken’s research interests include precision machine design, dimensional metrology and
scanning probe microscopy. In addition to directing UNC Charlotte’s Center for Precision
Metrology (an NSF IUCRC center incorporating an affiliates consortium comprising major U.S.
manufacturing industries), he is also involved in SINAM, an NSEC, funded by NSF and
partnering with UCLA, UCSD, Stanford, Berkeley and HP labs.

Dr. Michael Hudson (Chair, Biology). Research in the Hudson group investigates the
interaction of Staphylococcus aureus, the most common organism associated with osteomyelitis
(infection of the bone) with mouse and human osteoblasts (cells involved in bone formation).
Research efforts in nanoscale science include the use of nanomachined polymer surfaces for
promoting osteoblast cell adhesion.

Dr. Daniel S. Jones (Chemistry). Dr. Jones’ research focuses on X-ray crystal structure
determination of inorganic, organic, and organometallic molecules.

Dr. Joanna K. Krueger (Chemistry). The Krueger group works in the area of biophysical
chemistry. Probing of the nanostructural features of proteins using small-angle X-ray and
neutron scattering with a contrast variation technique was instrumental in assembling a more
global picture of how signals are transduced between Caz+-activated calmodulin and its kinase
target, myosin light chain kinase.

Dr. Patrick Moyer (Physics and Optical Science). Dr. Moyer’s research includes integrated
optics and nanoscale optical spectroscopy. Recent research has involved the role of quantum
confinement vs. that of surface molecules in determining the light emission mechanism of porous
silicon. In addition, he has studied the time-dependence (on a millisecond time scale) of surface
enhanced Raman scattering of single carbon domains on single silver nanoparticles. Dr. Moyer
has worked in industry as a scientist and engineer designing and developing scanning probe
microscopes for the study of nanoscale properties of materials and biological samples.

Dr. Arindam Mukherjee (Electrical and Computer Engineering). Dr. Mukherjee’s research
focuses on bio-inspired electronic design and design automation for inherently faulty nanoscale
circuits.

Dr. Brigid Mullany (Mechanical Engineering and Engineering Science). Dr. Mullany’s group is
concerned with the generation and measurement of precision engineered surfaces. Ultra-smooth
surfaces have average roughness values of less than 0.2 nm and the generation of such surfaces
depends on the type and size of abrasive particles used in the polishing processes. Research is
concerned with determining how nano abrasive particles and their surface charges interact with
the workpiece in removing material and generating these ultra smooth surfaces.

Dr. Craig A. Ogle (Chemistry). Dr. Ogle is an organic chemist with ongoing interests in
macromolecular chemistry. He has interests in controlling microstructure in vinyl polymers and
uses NMR extensively in these studies. Dr. Ogle’s group is also generating functional initiators
which can then be used to make functional polymers or polyfunctional polymers and eventually
dendritic structures.
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Dr. James D. Oliver (Cone Distinguished Professor, Biology). Research in the Oliver lab
involves the human pathogen, Vibrio vulnificus, which causes 95 percent of all seafood-borne
deaths in this country. The lab studies its ecology, genetics, physiology and metabolism. It also
studies the “viable but nonculturable” state in bacteria, where cells lose the ability to be cultured
in response to environmental stress. The 35+ years of experience with the culture and
characterization of a wide variety of bacteria will likely assist in the University’s nanotechnology
efforts, with bacterial cells potentially being employed as nanotechnology agents.

Collaborations with engineers (e.g. use of quantum dots with Dr. Ed Stokes) and optical
physicists (e.g. development of biowarfare detection equipment with Dr. Michael Fiddy) are
examples of such interactions.

Dr. Jordan C. Poler (Chemistry). Nanoscale molecular assemblies enable the design and
manipulation of matter with unprecedented fidelity. With these novel assemblies, the Poler group
is working towards tailoring the properties of new materials and developing new devices.
Supramolecular assemblies are being investigated for potential applications in 3D
nanostructuring, optical switching, and sensors.

Dr. Daniel Rabinovich (Chemistry). The Rabinovich group is interested in synthetic and
structural inorganic chemistry, with applications to bioinorganic chemistry. Research relevant to
nanoscale science focuses on the synthesis and use of multidentate thioethers to control the size
and shape of gold nanoparticle assemblies with potential applications as sensors and in catalysis,
information storage and microelectronics.

Dr. Jay Raja (Chair, Mechanical Engineering and Engineering Science). Dr. Raja’s research is
in the field of surface fine feature measurement and characterization, commonly referred to as
surface metrology. His recent work concentrates on the development of web-based surface
metrology analysis software for industry use as well as addressing emerging issues in 3
dimensional analysis and identification and characterization of structured surfaces.

Dr. Arun Ravindran (Electrical and Computer Engineering). Dr. Ravindran’s research
addresses opportunities and challenges of nanoscale electronics through new circuit design
paradigms. His group investigates current design techniques to control leakage in nanoscale
CMOS transistors; realization of analog signal processing blocks using carbon nanotubes, single
electron transistors, quantum dots, and bio-tissue devices; and the use of digitally assisted and
bio-inspired techniques for fault-tolerant nanoscale circuits systems.

Dr. John M. Risley (Chemistry). The Risley group works in the area of
bioorganic/biochemistry. The focus of the research is a detailed understanding of the
reaction/mechanism of glycosylasparaginase, an enzyme in the pathway of the catabolism of N-
linked glycoproteins, and a deficiency in the activity of which gives rise to the most common
disorder of glycoprotein metabolism. Organic synthesis and characterization of new, novel
substrates are developed for particular kinetic and mechanistic studies of the enzyme.

Dr. Thomas A. Schmedake (Chemistry). The Schmedake group explores the remarkable effects
that are manifested when light is confined to a volume approaching the wavelength of light
(<500 nm). At this size certain frequencies of light become resonant with the optical cavity. The
group is attempting to exploit this phenomenon for the rational design of better sensors,
photocatalysts, and optical devices.
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Dr. Wade Sisk (Chemistry). The Sisk group investigates the photostability, photoluminescence,
and photoconductivity of dyes dispersed in polymer matrices. One goal is to understand the
mechanisms of photodegradation and to employ methods to decrease the rate of
photodegradation. Applications of this research include: solid-state dye lasers, waveguides,
organic light emitting devices (OLEDs), read/write disks (DVDs), and photofading of dyed
fabrics.

Dr. Inna Sokolova (Biology). The Sokolova group investigates how environmental stressors
such as temperature and heavy metal pollution may limit survival and distribution of marine
invertebrates. Understanding of the physiological mechanisms and limitations of stress tolerance
is crucial for the understanding of the fate of populations of poikilotherms, which comprise
>95% of marine animal biodiversity, in the face of the global environmental change. Dr.
Sokolova’s group is interested in toxicity testing of nanomaterials, particularly, in a study of their
effects on cellular oxidative stress.

Dr. Stuart T. Smith (Mechanical Engineering). Dr. Smith’s research focuses on the
development of instrumentation and sensor technologies, including advanced signal processing
techniques, for measurement of surface profile, micro-geometry and displacements, primarily
aimed towards the challenge of atomic scale discrimination and modifications. As a consequence
of these efforts many investigations in the fields of instrument and sensor design, surface contact
phenomena, flexure mechanisms and slideway design have been undertaken.

Dr. Ed Stokes (Electrical and Computer Engineering). The Stokes group is working to develop
brighter and more efficient solid-state light sources for application general illumination,
spectroscopy, displays, and communications. In current-generation epitaxial III-nitride
semiconductor light emitting materials, nanostructure plays a key role in maximizing light
emitting device efficiency. Wavelength tunability is achieved by the quantum size effect, and
quantum confinement serves to minimize non-radiative recombination through crystal defects.
The Stokes group is expanding on these concepts by developing new nanostructured materials
with II-VI semiconductor quantum dots, synthesized in liquid phase, and integrated through
novel processing into III-nitride semiconductor epitaxial materials.

Dr. Thomas J. Suleski (Physics and Optical Science). The Suleski group focuses on the
development of novel nanofabrication techniques. Simulation, design, fabrication, and
characterization of micro- and nano-optical devices and systems are explored.

Dr. Raphael Tsu (Distinguished Professor of Electrical and Computer Engineering). Dr. Tsu is
an international expert on nanoscale electronics and optoelectronics. His research incorporates
theoretical and experimental studies on the quantum nature of properties of nanoscale materials,
such as the dielectric function and capacitance. The Tsu group reported some of the pioneering
work on quantum wells and quantum well superlattices.

Dr. Qiuming Wei (Mechanical Engineering and Engineering Science). Dr. Wei’s research
focuses on processing, characterization and testing of advanced materials such as superhard thin
coatings, nano-particulate materials, and nanostructured metals in both thin coating form and
bulk form.
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Dr. Robert Wilhelm (Mechanical Engineering and Engineering Science and Director, Charlotte
Research Institute). Dr. Wilhelm’s research interests include metrology, signal processing, and
computer automation for synthesis, analysis, and fabrication. Current research interests include
metrology techniques at the nano-scale based on self-assembling lattices and chirality.

Dr. Terri Xu (Mechanical Engineering and Engineering Science). Dr. Xu’s research focuses on
the synthesis and characterization of nanomaterials and nanostructures; the fabrication of
nanocomposites and investigations of their properties; and nano-material based devices for
sensor applications.

Dr. Christopher Yengo (Biology). The Yengo group focuses on understanding the molecular
basis of cell motility.

B. Estimate the need for new faculty for the proposed program for the first four years.
If the teaching responsibilities for the proposed program will be absorbed in part or
in whole by the present faculty, explain how this will be done without weakening
existing programs.

Over the past several years, the Department of Chemistry has focused its recruiting efforts on
tenure-track faculty who will support the proposed Ph.D. program in Nanoscale Science through
teaching and research. The other participating departments have also recently hired new faculty
who will be actively engaged in the proposed Ph.D. program in Nanoscale Science. These trends
are expected to continue in the future.

In order to develop the new Ph.D. program and sustain its undergraduate and master’s
programs at their current levels of excellence, the Department of Chemistry will add two new
tenure track faculty positions, one in each of the first two years of the program. The first
position, to be recruited during the 2006-07 academic year, will be a senior faculty member
(associate or full professor) with experience in Ph.D. programs and a record of successful and
substantial grant and publication activity. The second new position, to be recruited during the
2007-08 academic year, will be at the assistant professor level. All new tenure track positions
will require teaching and research contributions to the proposed doctoral program.

To sustain the undergraduate programming at the current levels, the Chemistry Department
will also recruit two Ph.D.-level, non-tenure track permanent lecturers. These positions will help
sustain the Department’s growing Introductory Chemistry and Organic Chemistry programs that
serve students of many different majors, and the Department’s commitment to the University’s
General Education program (tenure-track faculty members currently teach in the above courses).
The Chemistry Department will need to shift some of its tenure-track faculty resources to the
Ph.D. program; the permanent lecturer positions will help to accomplish this without adversely
affecting the quality of undergraduate programming. Tenure-track faculty members will
continue to teach these courses, but on a less frequent basis.

Page 34



Request to Establish a Ph.D. in Nanoscale Science
UNC Charlotte

C. If acquisition of new faculty requires additional funds, please explain where and
how these funds will be obtained.

Funding to hire faculty in the Department of Chemistry will come from the Dean of the
College of Arts and Sciences. Funding for any new hires in the Departments of Physics and
Optical Science or Biology will also come from the Dean of the College of Arts and Sciences.
Funding for new positions in the Departments of Mechanical Engineering or Electrical
Engineering will come from the Dean of the College of Engineering.

D. Explain how the program will affect faculty activity including course load, public
service and scholarly research.

Given the plans to hire new tenure-track faculty members and lecturers, the proposed Ph.D.
program should not adversely affect faculty teaching loads, public service or scholarly research.
The addition of new teaching assistants should help to reduce the teaching load of the faculty
(the teaching assistants will instruct laboratory classes and run tutoring and problem sessions),
allowing the faculty time to develop and teach new courses. The research activities of the
program’s graduate students will boost productivity in research, particularly after the graduate
students have completed much of their formal coursework and have become familiar with
research procedures.

V. LIBRARY
In the text for section V, the assessment made by the UNC Charlotte Library Staff
appears in italics. The full text of the Library Assessment is included in Appendix F.

A. Provide a general statement as to the adequacy of present library holdings for the
proposed program.

Library Assessment

Science Liaison Librarian Barbara Tierney has completed a thorough search of the Atkins
Library’s online catalog to evaluate the extent and currency of library holdings that support the
proposed new interdisciplinary Ph.D program in Nanoscale Science. Ms. Tierney finds that the
Library has sufficient resources to support this new program.

Ms. Tierney does recommend, however, that the participating academic departments
designate a total of approximately $25,000.00 of their program funding for the purchase of new
relevant library materials to further support and update library collections in this subject area.

B. State how the library will be improved to meet program requirements for the next
five years. The explanation should discuss the need for books, periodicals, reference
materials, primary source materials, etc. What additional library support must be
added to areas supporting the proposed program?

UNC Charlotte will budget $25,000 during the first three years of the program for the
purchase of books on nanoscale science. Some of the participating departments are already
making requests for the library to order needed books on nanoscale science.
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C. Discuss the use of other institutional libraries

The Library provides access to those materials not owned by the Library through a national
Inter-Library Loan Network. Additional online resources offer faculty and student access to full
text resources not available within Atkins Library.

VI. FACILITIES AND EQUIPMENT

A. Describe facilities available for the proposed program.

The Department of Chemistry will acquire roughly 10,400 square feet of space in the
Burson Building when the Department of Physics and Optical Science moves in summer 2006 to
the new building that will also house the Center for Optoelectronics and Optical
Communications. The Departments of Biology, Mechanical Engineering and Engineering
Science, and Electrical and Computer Engineering recently moved to the new Woodward Hall
and the new building for the Center for Precision Metrology. Thus, no new space will be
required to launch the proposed Ph.D. program. Additional space will be available in Woodward
Hall and the Burson Building when some faculty members from the College of Information
Technology and other departments move to the Optics Center or to the planned Bioinformatics
Building (a $35 million building scheduled to be completed by 2009).

The participating departments and centers house a significant amount of equipment that
will support the research efforts of the proposed program. A listing of equipment is provided in
Appendix G.

B. Describe the effect of this new program on existing facilities and indicate whether
they will be adequate, both at the commencement of the program and during the
next decade.

The current space plus the additional space that will become available during the next several
years should adequately meet the needs of the new program.

C. Discuss any information technology services needed and/or available.

The IT equipment and support available through the core departments and colleges are
sufficient.

D. Discuss sources of financial support for any new facilities and equipment.

No new facilities or equipment will be required to launch the proposed Ph.D. program.
Faculty in the participating departments and centers will continue to secure external grants to
bring new equipment to UNC Charlotte. For example, the Chemistry Department was recently
successful in securing an NSF-MRI grant for the purchase of a 500 MHz NMR spectrometer.
An NSF-MRI proposal was recently submitted by a group of faculty from the College of
Engineering and the College of Arts and Sciences (Terry Xu, PI, Department of Mechanical
Engineering and Engineering Science) for the purchase of a high resolution TEM instrument.
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VIlI. ADMINISTRATION

Describe how the proposed program will be administered giving the responsibilities of
each department, division, school, or college. Explain any inter-disciplinary or inter-
unit administrative plans. Include an organizational chart showing the “location” of
the proposed program.

The Ph.D. in Nanoscale Science will involve the Departments of Chemistry, Biology,
Electrical and Computer Engineering, Mechanical Engineering and Engineering Science, and
Physics and Optical Science. An organizational chart showing the “location” of the proposed
program is provided below. Solid lines indicate reporting relationships, dotted lines indicate
consultative relationships.

Provost and Vice Chancellor for Academic Affairs

Dean
College of Arts and Sciences

Dean __ Program Director  |.____. Chair
College of Engineering

NANO Ph.D. Program Department of Chemistry

Dean
Graduate School

Interdisciplinary Program
Committee of the
NANO Ph.D. Program

(NANO IPC)

Chairs of Biology, Physics :
Electrical Engineering, |- ;
Mechanical Engineering ;
|

Doctoral Committee Program Advisory Committee

of each for the NANO Ph.D. Program NANO Program Faculty
NANO Ph.D. Student (NANO PAC)

Administrative structure of the proposed
Ph.D. program in Nanoscale Science (NANO).

The Department of Chemistry will serve as the administrative department as it is the only
one of the five participating departments that does not currently serve as the lead department
of an interdisciplinary or discipline-specific Ph.D. program (the Department has a productive,
successful master’s program). For many years, the Chemistry Department has targeted its
new hires to support the Nanoscale Science Ph.D. program.
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The Director of the Nanoscale Science Ph.D. program will report directly to the Dean of
the College of Arts and Sciences. A consultative reporting relationship will exist with the
Dean of the College of Engineering and the Dean of the Graduate School. The Director will
meet regularly with the chairs of the five core departments about program matters. When
necessary, the entire program faculty will be convened to review and develop policies and
procedures for the program.

The program advisory committee (NANO PAC), composed of UNC Charlotte faculty
members, external professionals, and current and former graduate students, will provide input
on program matters to the faculty and Director of the program.

The Dean of the Graduate School is responsible for monitoring the quality of the graduate
program, the final admission of graduate students, and appointments to the Graduate Faculty.
The Graduate Dean acts in collaboration with the Dean of the College of Arts and Sciences,
who is responsible for personnel, resource allocation and evaluation, and other issues related
to the administration of the academic program.

The Interdisciplinary Program Committee of the NANO Ph.D. program (NANO IPC)
will be composed of faculty members from each of the participating departments plus
graduate student representatives. The NANO IPC will work with the Director on graduate
student recruitment and evaluation; developing and amending policies and procedures of the
program; and program evaluation and monitoring.

The Director of the program will assume day-to-day responsibilities of the graduate
program. In consultation with the department chairs, the NANO IPC, the Program Advisory
Committee, and the doctoral faculty, the Director will be responsible for:

e Oversight of program administration, activities and materials

e (Graduate student recruitment and evaluation; assigning assistantships to students
e Curriculum and course scheduling

e Recommending operating budgets and supervising expenditures

e Communicating assessment of the program and personnel to the chairs of the
participating departments and the Deans of the College of Arts and Sciences and
Engineering

e Chairing meetings with the NANO IPC, the Program Advisory Committee and the
program faculty

e Student services (advising, special requests, graduation checks, routine student
forms, miscellaneous student problems)

e Overseeing admission to candidacy exam and dissertation

e Creation of subcommittees (i.e., Curriculum Committee, Graduate Student Selection
Committee) on an as needed basis to effectively administer the program

e Representing the graduate program outside the core departments and University
e Program evaluation and monitoring
e Alumni relations and development

e Promoting scholarship in the program
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VIIl. ACCREDITATION

Indicate the names of all accrediting agencies normally concerned with programs
similar to the one proposed. Describe plans to request professional accreditation. If the
proposed new degree program is at a more advanced level than those previously
authorized or if it is in a new discipline division, was SACS notified of a potential
“substantive change” during the planning process? If so, describe the response from
SACS and the steps that have been taken to date with reference to the applicable
procedure.

There is no agency/organization that accredits Nanoscale Science Ph.D. programs.

IX. SUPPORTING FIELDS

Are other subject-matter fields at the proposing institution necessary or valuable in
support of the proposed program? Is there needed improvement or expansion of these
fields? To what extent will such improvement or expansion be necessary for the
proposed program?

No improvement or expansion is needed.

X. ADDITIONAL INFORMATION

Include any additional information deemed pertinent to the review of this new degree
program proposal.

The primary faculty members affiliated with the proposed program have received substantial
external funding in support of scholarship. External funding will be a high priority for the
proposed program.

Besides government funding for specific faculty research initiatives, we will pursue funding
through NSF’s IGERT (Integrative Graduate Education and Research Training) program to
support the establishment and implementation of the Nanoscale Science Ph.D. program. Central
to IGERT grants is supporting “new models for graduate education and training in a fertile
environment for collaborative research that transcends disciplinary boundaries.”

Xl. BUDGET

Provide estimates (using the attached form) of the additional costs required to
implement the program and identify the proposed sources of the additional required
funds. Use SCH projections (section I11.C.) to estimate new state appropriations through
enrollment increase funds. Prepare a budget schedule for each of the first three years of
the program, indicating the account number and name for all additional amounts
required. ldentify EPA and SPA positions immediately below the account listing. New
SPA positions should be listed at the first step in the salary range using the SPA
classification rates currently in effect. Identify any larger or specialized equipment and
any unusual supplies requirements.
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For the purposes of the second and third year estimates, project faculty and SPA
position rates and fringe benefits rates at first year levels. Include the continuation of
previous year(s) costs in second and third year estimates.

Additional state-appropriated funds for new programs may be limited. Except in
exceptional circumstances, institutions should request such funds for no more than
three years (e.g., for start-up equipment, new faculty positions, etc.), at which time
enrollment increase funds should be adequate to support the new program. Therefore
it will be assumed that requests (in the “New Allocations” columns of the following
worksheet) are for one, two, or three years unless the institution indicates a continuing
need and attaches a compelling justification. However, funds for new programs are
more likely to be allocated for limited periods of time.

Please see Appendix A for a summary of estimated additional costs in the first three years of
the program.

XIl. EVALUATION PLANS

All new degree program proposals and degree program track descriptions must include
an evaluation plan which includes: (a) the criteria to be used to evaluate the quality
and effectiveness of the program, (b) measures to be used to evaluate the program, (c)
expected levels of productivity of the proposed program/track for the first four years of
the program (numbers of graduates), (d) the names, addresses, and telephone numbers
of at least three persons...qualified to review this proposal and to evaluate the program
once operational, and (e) the plan and schedule to evaluate the proposed new degree
program prior to the completion of its fifth year of operation once fully established.

A. Criteria to be used to evaluate the proposed program (not in an order of priority).
(1) Success in extending educational opportunities and recruiting high quality students

(2) Success in helping students to achieve high academic performance and professional
development

(3) Success in promoting productive work relationships between students and faculty
(4) Success in retaining students with satisfactory performance
(5) Success in placing students in appropriate employment

B. Measures to be used to evaluate the program:

(1) Measures to evaluate the program’s success in extending educational opportunities
and recruiting high quality students include:

a. Total number of applications received

b. Quality of applicants in terms of standardized test scores (GRE) and
undergraduate grade point averages

c. Diversity of applicants in terms of geographic regions and demographics
relative to other related disciplines
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d. Number of students enrolled

e. Quality of students enrolled in terms of standardized test scores (GRE) and
undergraduate grade point averages

f. Diversity of students enrolled in terms of geographic regions and
demographics

(2) Measures to evaluate the program’s success in helping students to achieve high
academic performance and professional improvement include:

a. Funding levels for students
b. Grades achieved in coursework

c. Timely completions of courses, exams, and other required progresses as
specified by program curriculum

d. Individualized annual performance evaluations based on inputs from all
faculty who have contact with the student

e. Student participation in professional organizations and presentations at
professional conferences

f. Student participation in professional publication and proposal development

g. Annual student satisfaction survey and other feedback on program design,
academic support, and quality of mentoring

(3) Measures to evaluate the program’s success in promoting productive work
relationships between students and faculty include:

a. Student participation in faculty research projects
b. Student participation in grant proposal development

c. Co-authored research papers, conference presentations, and publications
between students and faculty

(4) Measures to evaluate the program’s success in retaining students with satisfactory
performance include:

e Student retention rate among those with satisfactory performance

(5) Measures to evaluate the program’s success in placing students in appropriate
employment include:

a. Average time to obtain relevant employment

b. Type of employment, with special emphasis on percentage of graduates who
obtain academic employment

c. Quality of employment (degree to which employment is appropriate for degree
and degree level)

d. Employer feedback
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C. Projected productivity levels (numbers of graduates):

Year 1 Year 2 Year 3 Year 4 TOTALS
(2007-2008) | (2008-2009) | (2009-2010) | (2010-2011)
B
M
I/P
D 0 0 1 1

D. Recommended consultants/reviewers: Names, titles, addresses, e-mail addresses,

and telephone numbers. May not be employees of the University of North Carolina.

Dr. Jillian Buriak

Professor and

Senior Research Officer
Department of Chemistry
11227 Saskatchewan Drive
University of Alberta
Edmonton, Alberta T6G 2G2
(780) 492-1821
jburiak(@ualberta.ca

Dr. Arthur B. Ellis
Meloche-Bascom Professor of
Chemistry

University of Wisconsin — Madison
1101 University Avenue

Madison, WI 53706

(608) 262-0421
ellis@chem.wisc.edu

Dr. Daniel R. Gamelin

Assistant Professor

Department of Chemistry
University of Washington

Box 35170

Seattle, Washington 98195-1700
(206) 685-0901
gamelin@chem.washington.edu

Dr. Ian Harrison

Professor and Chair

Department of Chemistry
University of Virginia
McCormick Road

P.O. Box 400319
Charlottesville, VA 22904-4319
(434) 924-3639
harrison@yvirginia.edu

Dr. Susan M. Kauzlarich
Professor

Department of Chemistry
University of California, Davis
One Shields Avenue

Davis, CA 95616

(530) 752-4756
smkauzlarich@ucdavis.edu

Dr. Eric Lifshin

Professor of Nanoscience

College of Nanoscale Science and
Engineering

University of Albany

255 Fuller Rd.

Albany, NY 12203

(518) 437-8686
ELifshin@UAmail.Albany.edu
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Dr. Thomas E. Mallouk Dr. Catherine J. Murphy
DuPont Professor of Materials Guy F. Lipscomb Professor of
Chemistry and Physics Chemistry

Department of Chemistry Department of Chemistry and
The Pennsylvania State University Biochemistry

104 Chemistry Department 631 Sumter Street

University Park, PA 16802 University of South Carolina
(814) 863-9637 Columbia, SC 29208
tom@chem.pse.edu (803) 777-3628

murphv@mail.chem.sc.edu

E. Plan for evaluation prior to sixth operational year.

The Program Advisory Committee (NANO PAC) will conduct periodic systematic reviews
of the program’s goals, objectives and curriculum to ensure their appropriateness in relation to:

e UNC Charlotte’s mission and goals
e Local, regional, and national needs
e The evolving body of scientific knowledge in nanoscale science

e Job placements and career paths of the program’s graduates

As part of the review, students will be formally surveyed on a yearly basis to identify
their perceptions of program strengths and growth areas in relation to the curriculum
implemented. The results of all reviews will be shared with the faculty and the student body of
the program.

Year One: Evaluation efforts will focus on quality of applicants, admission procedures, and
student qualifications. At the end of the first semester, the faculty will review the outcome of the
first round of admissions and student progress to date to determine if changes are needed in
recruitment and screening for the next round of admissions. Faculty will also obtain student and
faculty feedback on the courses implemented to date. Any changes will be developed through
faculty planning and included in a revised doctoral handbook.

Year Two: The NANO IPC will collect and review information on student quality, performance
and participation in research, satisfaction, retention, and proposal development. Admission
procedures and results will continue to be monitored.

Year Three. The evaluation will focus on student academic performance and professional
development. The faculty will consider performance on the Qualifying exam, participation in
faculty research, performance in seminars, and other professional activities. Information on
student achievement will be reviewed to determine if faculty mentoring is providing mutual
benefit to students and faculty.

Year Four. Evaluation of students in the dissertation stage will be the primary focus. The main
issues will include progress in dissertation research, active participation in research, publication,
and employment preparation.
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Year Five. A report will be prepared to evaluate program effectiveness, summarize new
measures implemented during the first four years and their results, and to recommend changes
for further improvement.

XIII. REPORTING REQUIREMENTS

Institutions will be expected to report on program productivity after one year and three
years of operation. This information will be solicited as a part of the biennial long-
range planning revision.

Proposed date of initiation of proposed degree program: August. 2007

This proposal to establish a new program has been reviewed and approved by the
appropriate campys committees and authorities.

Chancellor | (AA/& .ﬂ;\ [\sl\./lf) 0" Date q:/?’do é
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10.

1.

12.
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http://149.168.102/Upload/assets/EDBStrategicPlan 2004 final.pdf. The quoted
action item may be found on page 18.
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Appendix A

Budget Projections for the First Three Years of Program Operation



4/28/2006

Projected Funding for New Degree Program
Doctoral of Philosophy in Nanoscale Science
Regular Term 2007-2008
(Based on 2006-2007 Change in Student Credit Hours)

Changeiin Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral
Category | 708.64 169.52 115.56 0.000 0.000 0.000
Category Il 535.74 303.93 110.16 0.000 0.000 0.000
Category I 406.24 186.23 109.86 0.000 0.000 0.000
Category IV 232.25 90.17 80.91 0.000 0.000 0.000
Total Positions Required 0.000
Instructional - Position Salary Rate (FY 02) $67,481
101-1310 Instructional Salary Amount $0
Other Academic Costs 44.89300% 0
Purpose 101  [[Total Academic Requirements $0
Fringe rates for staff
FICA @ 7.65%
Retirement @ 06.82% Purpose 151 Library 11.48462% 0
Medical @ $3,748
Purposes 152, [General Instit Support 54.04980% 0
160, 170 180 Neg Adj Factor 50.00000% n/al
Fringes for faculty salaries
FICA @ 7.65% $0 In-state SCHs 0
Retirement @ 11.16% $0 Financial Aid (in-state) 67.99800% 0
Medical @ $3,748 $0
Total Requirements $0
$0

budgets.xIs/Yr0 El Funds
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4/28/2006

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

Institution UNC Charlotte Date  April 28, 2006
Program (API#, Name, Level) 40.9999 Nanoscale Science
Degree(s) to be Granted Ph.D. Program Year 2007-08

ADDITIONAL FUNDING REQUIRED - BY SOURCE

Reallocation of

Present Federal/State or
Institutional Enrollment Other Non-state
Resources Increase Funds Funds (Identify) New Allocations Total
101 Regular Term Instruction
1210 SPA Regular Salaries $0
1110 EPA Non-teaching Salaries 0
1310 EPA Academic Salaries 251,000 0 0 251,000
Director Stipend 25,000
New Associate/Full Professor 100,000
Graduate Assistants (6 @ $21K) 126,000
1810 Social Security 19,202 0 19,202
1820 State Retirement 8,525 8,525
1830 Medical Insurance (3432*X) 6,864 6,864
2000 Supplies and Materials 3,000 3,000
2300 Educational Supplies 2,000 2,000
2600 Office Supplies 1,000 1,000
3000 Current Services 12,000 12,000
3100 Travel 10,000
3200 Communications 1,000
3400 Printing & Binding 1,000
5000 Capital Outlay (Equipment) 3,000 3,000
5100 Office Equipment 500
5200 EDP Equipment 2,500
TOTAL Regular Term Instruction $303,591 $0 $0 $0 $303,591

151 Libraries

5000 Capital Outlay (Equipment) 0 0
5600 Library Book/Journal

TOTAL Libraries $0 $0 $0 $0 $0

189 General Institutional Support

2000 Supplies and Materials 0
2600 Office Supplies
3000 Current Services 0

3200 Communications
3400 Printing & Binding

5000 Capital Outlay (Equipment) 0
5100 Office Equipment
5200 EDP Equipment

TOTAL General Inst. Support $0 $0 $0 $0 $0

999 Multiactivity

TOTAL ADDITIONAL COSTS $303,591 $0 $0 $0 $303,591

NOTE: Accounts may be added or deleted as required.

budgets.xls/Cost Summary-Yrl Pg 2 of 6
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Projected Funding for New Degree Program
Doctoral of Philosophy in Nanoscale Science
Regular Term 2008-2009
(Based on 2007-2008 Change in Student Credit Hours)

Changeiin Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral
Category | 708.64 169.52 115.56 0.000 0.000 0.000
Category Il 535.74 303.93 110.16 0.000 0.000 0.000
Category I 114 406.24 186.23 109.86 0.000 0.000 1.038
Category IV 232.25 90.17 80.91 0.000 0.000 0.000
Total Positions Required 1.038
Instructional - Position Salary Rate (FY 02) $65,191
101-1310 Instructional Salary Amount $67,648
Other Academic Costs 44.89300% 30,369
Purpose 101 Total Academic Requirements $98,017
Fringe rates for staff
FICA @ 7.65%
Retirement @ 06.82% Purpose 151 Library 11.48462% 11,257
Medical @ $3,748
Purposes 152, [General Instit Support 54.04980% 52,978
160, 170 180 Neg Adj Factor 50.00000% n/al
Fringes for faculty salaries
FICA @ 7.65% $5,175 In-state SCHs 0
Retirement @ 11.16% $7,549 Financial Aid (in-state) 67.99800% 0
Medical @ $3,748 $3,889
Total Requirements $162,252
$16,614

budgets.xIs/Yrl El Funds
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4/28/2006

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

Institution
Program (API#, Name, Level)
Degree(s) to be Granted

101 Reqular Term Instruction
1210 SPA Regular Salaries

1110 EPA Non-teaching Salaries

1310 EPA Academic Salaries
New Assistant Professor
Graduate Assistants (6@ $21,000)

1810 Social Security
1820 State Retirement
1830 Medical Insurance
2000 Supplies and Materials
2300 Educational Supplies
2600 Office Supplies

3000 Current Services
3100 Travel
3200 Communications
3400 Printing & Binding

5000 Capital Outlay (Equipment)
5100 Office Equipment
5200 EDP Equipment

TOTAL Regular Term Instruction

151 Libraries

5000 Capital Outlay (Equipment)
5600 Library Book/Journal

TOTAL Libraries

189 General Institutional Support

UNC Charlotte

40.9999 Nanoscale Science

Date

April 28, 2006

Ph.D.

Program Year 2008-09
ADDITIONAL FUNDING REQUIRED - BY SOURCE

Reallocation of

2000 Supplies and Materials
2600 Office Supplies

3000 Current Services
3200 Communications
3400 Printing & Binding

5000 Capital Outlay (Equipment)
5100 Office Equipment
5200 EDP Equipment

TOTAL General Inst. Support

TOTAL ADDITIONAL COSTS

NOTE: Accounts may be added or deleted as required.

budgets.xls/Cost Summary-Yr2

Present Federal/State or
Institutional Enroliment Other Non-state
Resources Increase Funds Funds (Identify) New Allocations Total

$0
0
126,000 67,648 0 193,648

67,648

126,000

9,639 5,175 0 14,814
7,549 7,549
3,889 3,889
0 6,400 6,400

2,200

4,200
2,200 2,200

11,000 0

0 1,100

0 1,100
5,156 5,156

1,156

4,000
$135,639 $98,017 $0 $0 $233,656
11,257 11,257

11,257
$0 $11,257 $0 $0 $11,257
17,700 17,700

17,700
17,700 17,700

8,850

8,850
17,578 17,578

8,800

8,778
$0 $52,978 $0 $0 $52,978
$135,639 $162,252 $0 $0 $297,891
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4/28/2006

Projected Funding for New Degree Program
Doctoral of Philosophy in Nanoscale Science
Regular Term 2009-2010
(Based on 2009-2010 Change in Student Credit Hours)

Changeiin Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral
Category | 708.64 169.52 115.56 0.000 0.000 0.000
Category Il 535.74 303.93 110.16 0.000 0.000 0.000
Category I 108 406.24 186.23 109.86 0.000 0.000 0.983
Category IV 232.25 90.17 80.91 0.000 0.000 0.000
Total Positions Required 0.983
Instructional - Position Salary Rate (FY 02) $65,191
101-1310 Instructional Salary Amount $64,087
Other Academic Costs 44.89300% 28,771
Purpose 101 Total Academic Requirements $92,858
Fringe rates for staff
FICA @ 7.65%
Retirement @ 06.82% Purpose 151 Library 11.48462% 10,664
Medical @ $3,748
Purposes 152, [General Instit Support 54.04980% 50,190
160, 170 180 Neg Adj Factor 50.00000% n/al
Fringes for faculty salaries
FICA @ 7.65% $4,903 In-state SCHs 0
Retirement @ 11.16% $7,152 Financial Aid (in-state) 67.99800% 0
Medical @ $3,748 $3,685
Total Requirements $153,712
$15,739

budgets.xIs/Yr2 EI Funds
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4/28/2006

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

Institution UNC Charlotte Date  April 28, 2006
Program (API#, Name, Level) 40.9999 Nanoscale Science
Degree(s) to be Granted Ph.D. Program Year 2009-10

ADDITIONAL FUNDING REQUIRED - BY SOURCE

Reallocation of

Present Federal/State or
Institutional Enrollment Other Non-state
Resources Increase Funds Funds (ldentify) New Allocations Total
101 Regular Term Instruction
1210 SPA Regular Salaries $0
1110 EPA Non-teaching Salaries 0
1310 EPA Academic Salaries 0 64,087 0 64,087
New faculty salaries 22,087
Graduate Assistant (2 @ 21,000) 42,000
1810 Social Security 0 4,903 0 4,903
1820 State Retirement 0 7,152 7,152
1830 Medical Insurance 3,685 3,685
2000 Supplies and Materials 6,700 6,700
2300 Educational Supplies 2,300
2600 Office Supplies 4,400
3000 Current Services 2,200 2,200
3100 Travel 12,000
3200 Communications 1,100
3400 Printing & Binding 1,100
5000 Capital Outlay (Equipment) 4,131 4,131
5100 Office Equipment 1,131
5200 EDP Equipment 3,000
TOTAL Regular Term Instruction $0 $92,858 $0 $0 $92,858
151 Libraries
5000 Capital Outlay (Equipment) 10,664 10,664
5600 Library Book/Journal 10,664
TOTAL Libraries $0 $10,664 $0 $0 $10,664
189 General Institutional Support
2000 Supplies and Materials 16,700 16,700
2600 Office Supplies 16,700
3000 Current Services 16,700 16,700
3200 Communications 8,350
3400 Printing & Binding 8,350
5000 Capital Outlay (Equipment) 16,790 16,790
5100 Office Equipment 500
5200 EDP Equipment 16,290
TOTAL General Inst. Support $0 $50,190 $0 $0 $50,190
TOTAL ADDITIONAL COSTS $0 $153,712 $0 $0 $153,712

NOTE: Accounts may be added or deleted as required.

budgets.xIs/Cost Summary-Yr3 Pg 6 of 6
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Appendix B

Internal Letters of Support

Lee Casperson (Chair, Department of Electrical and Computer Engineering)
Robin Coger (Director, Center for Biomedical Engineering Systems)
Faramarz Farahi (Chair, Department of Physics and Optical Science)

Michael Fiddy (Director, Center for Optoelectronics and Optical Communications)
Robert Hocken (Director, Center for Precision Metrology)
Michael Hudson (Chair, Department of Biology)
Robert Johnson (Dean, The William States Lee College of Engineering)
Larry Mays (Director, Bioinformatics Research Center)
Jay Raja (Chair, Department of Mechanical Engineering and Engineering Science)

Note: Bernadette Donovan-Merkert (Chair, Department of Chemistry) is the lead writer of the
proposal and Chair of the Planning Committee; a letter of support from the Chemistry
Department is therefore not included.



28 March 2006
Dear Bernadette,

The Department of Electrical and Computer Engineering is pleased to endorse your
proposal to establish a Ph.D. program in Nanoscale Science. This is an increasingly
important subject area, and [ am confident that the program will bring credit to our
university. The ECE department has several faculty members with research and teaching
interests in areas that can be identified as nanophotonics and nanoelectronic materials,
and interactions between these faculty members and the new Nanoscale Science program
will be mutually beneficial. The new courses associated with the program will also
provide valuable opportunities for ECE students. We are looking forward to such
interactions, and we wish you every success.

Sincerely,

Lee Casperson



/2
INC(CHARIOTTE

The University of North Carolina at Charlotte
9201 University City Boulevard
Charlotte, NC 28223-001
o Center for Biomedical Engineering Systems
www.cbes.uncc.edu
TEL: 704/687-8366
FAX: 704/687-8345

February 28, 2006

Dr. Bernadette T. Donovan-Merkert, Professor and Chair
Department of Chemistry

UNC Charlotte

9201 University City Blvd.

Charlotte, NC 28223-0001

Dear Bernadette:

The Center for Biomedical Engineering Systems (CBES) is very supportive of the initiative to plan a
doctorate program in Nanoscale Science at UNC Charlotte. Establishment of this program is
expected to immediately contribute to the Biomedical Instrumentation and the Biomedical Support
Systems Focus Areas of CBES by providing the educational framework that is critical to training UNC
Charlotte students in the Nanotechnology field. The Nanoscale Science Program'’s inclusion of the
areas of Biomolecular Nanotechnology, Nanoscale Materials, and Instrumental Methods are all of
particular interest to CBES’ research agenda. | certainly anticipate a high degree of interaction
between the CBES and the future Nanoscale Science program.

The University of Morth Carolina is composed of sixteen public sentor institutions in North Carolina
An Equal Opportunity/Affirmative Action Employer
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The University of North Carolina at Charlotte
9201 University City Boulevard
Charlotte, NC 28223-0001

Department of Physics and Optical Science
704/687-2536
FAX 704/687-3160

April 3, 2006
Dr. Bernadette T. Donovan-Merkert
Professor and Chair
Department of Chemistry UNC Charlotte
9201 University City Blvd.
Charlotte, NC 28223

Dear Bernadette:

The Department of Physics and Optical Science is very pleased to support your efforts to
establish a Ph.D. program in Nano-scale Science. This program would be very beneficial
to our programs in Optics and Biomedical Physics. I am sure there are many resources
that our departments could share.

Wish you all the best,

Ca »

Faramarz Farahi
Professor and Chair

The University of North Carolina is composed of the sixteen public senior institutions in North Caroling
An Equal il Oy pp ortunit .r’ﬁf‘*rr:nrm'i'r Action Employer
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The University of North Carolina at Charlotte
9201 University City Boulevard
Charlotte, NC 28223-0001

Center for Optoelectronics
and Optical Communications
704/687-6078

FAX 704/687-6077
http://opticscenter.uncc.edu

February 20th 2006

Dr. Bernadette Donovan-Merkert
Chair, Department of Chemistry
The University of North Carolina at Charlotte

Dear Bernadette,

I am very excited at the initiative you have for a doctoral degree program in Nanoscale Sciences.
This will complement extremely well the recent developments taking place in the Optics Center.
At this time, there is a rapid convergence taking place between electronics and photonics at the
nanoscale. The dramatic new breakthroughs in artificial optical materials consisting of
nanoscale or subwavelength patterns can impart negative refractive index, slow light and fast
light properties. We are only just beginning to think about the consequences of optical
nonlinearities in these materials for potential new components and devices. Also at the
nanoscale, plasmonic effects couple photons to the electrical properties of metals, which in turn
are revealing new physical phenomena to be exploited in a number of applications, including
photonic circuits and chem-bio sensors. To this end, recent optics faculty hires have been
recruited because of their expertise in nanoprecise machining and fabrication of photonic crystal
circuits and waveguides and nano and microfabrication of active and passive optical elements.
In addition, the fabrication challenge of extracting light from silicon appears to be one of
bandgap engineering through making nanostructural features and/or embedding nanoparticles or
quantum dots into host material. The Center has purchased a number of tools which can support
advances nanofabrication including an electron beam lithography tool, a nanoimprint tool and
several etching systems. Together we can make a significant contribution to this emerging field
and be part of the tremendous economic impact it will have on society.

Yours sigcerely,

The University of North Carolina is composed of the sixteen public senior instutions in North Carolina
An Equal Opportunity/Affirmative Action Employer
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INC(HARLOTTE

The University of North Carolina at Charlotte
9201 University City Boulevard
Charlotte, NC 28223-0001

THE WILLIAM STATES LEE Department of Mechanical Engineering
COLLEGE OF ENGINEERING and Engineering Science
Center for Precision Metrology

704/687-4371

FAX: 704/687-3246
March 21, 2006

Bernadette T. Donovan-Merkert
Professor and Chair

Department of Chemistry

UNC Charlotte

9201 University City Blvd.
Charlotte, NC 28223-0001

Dear Dr. Donovan-Merkert:

I wish to express my strong support for the establishment of an interdisciplinary Ph.D.
Program in Molecular and Nanoscale Science and Technology. As you know I have been
working in the area of nanotechnology for more than 15 years and have been a participant
in the accelerated growth of this field in the past several years with significant NSF
funding. Here at UNC Charlotte we have the ingredients to become a national leader in
this important discipline with participants from the departments of Mechanical
Engineering, Mathematics, Electrical Engineering, Physics, Chemistry, Biology, and
Computer Science as well as my Center and the Center for Optoelectronics and Optical
Communications. Research challenges range from new materials to molecular
manipulation and are inherently interdisciplinary in nature.

Experience already gathered shows us that UNC Charlotte has the necessary
infrastructure to construct such programs; in fact our lack of long established traditional
programs positions us perfectly to take advantage of emerging technologies. Many
intellectual challenges and funding opportunities exist in the world of the nanometer and
we definitely should take advantage of this field’s new popularity. We in Precision
Engineering would certainly be active participants.

Sincerely:

” Robert J. Hocken, Ph.D., FSME
Norvin Kennedy Dickerson Jr., Distinguished
Professor of Precision Engineering and
Director, Center for Precision Metrology

The University of North Carolina is composed of the sixteen public senior institutions in North Carolina
An Equal Opportunity/Affirmative Action Employer
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The University of North Carolina at Charlotte

9201 University City Boulevard
Charlotte, NC 28223-0001

Department of Biology
704/687-8686

: March 21, 2006
Bernadette T. Donovan-Merkert, Ph.D.

Professor and Chair of Chemistry

The University of North Carolina at Charlotte

Dear Bernadette:

The Department of Biology is most pleased to support the proposed Interdisciplinary
Ph.D. Program in Nanoscale Science and Engineering. There is a critical need for such a
program in our region, and this would be very helpful in fostering further collaborative
efforts in nanoscale science between our departments. As you know, we are just
beginning to interact productively together in this area (e.g. W. He, K. E. Gonsalves, N.
Batina, D. B. Poker, E. Alexander, and M. Hudson. 2003. Micro/Nanomachining of
Polymer Surface for Promoting Osteoblast Cell Adhesion. Biomed. Microdevices 5: 101-
108.). Participation in the Nanoscale Science and Engineering Colloquium would provide
several of our faculty with an opportunity to learn more about this interdisciplinary field,
resulting in more research collaborations between our faculty and those in departments
most active in your proposed program. Some of our faculty could also serve as guest
lecturers and consultants in courses, as well as participate in the proposed
interdisciplinary seminar program. Again, we are most excited about this proposal.

%/:Z( (’./(Q

Michael C. Hudson, Ph.D.

Professor and Chair of Biology

The University of North Carolina at Charlotte
9201 University City Blvd.

Charlotte, NC 28223

704-687-8694

704-687-3128 (fax)

mail to: mchudson@email.uncc.edu
http://www.bioweb.uncc.edu/Faculty/Hudson/

The University of North Carolina is composed of the sixteen public senior institutions in North Carolina
An Equal Opportunity/Affirmative Action Employer
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From: Johnson, Robert E.

Sent:  Monday, April 03, 2006 4:09 PM
To: Donovan-Merkert, Bernadette
Subject: COE support

Dear Professor Donovan-Merkert,

The William States Lee College of Engineering enthusiastically supports the proposed Ph.D. program in
nanoscale science. We envision being active participants in this program at several levels from providing
nanoscale engineering courses to participating on thesis committees and collaborating on research projects. The
college has numerous faculty members who are active in nanoscale science and engineering and the proposed
program will enhance our efforts in that area. The proposed program has excellent potential to positively impact
the economic development of the region and the State of North Carolina. The college looks forward to working
with the faculty, staff and students of the nanoscale science program.

Sincerely,

Robert E. Johnson

Robert E. Johnson

Professor & Dean

The William States Lee College of Engineering
UNC Charlotte

704-687-2614

We turn students into engineers and ideas into reality!

4/4/2006
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The University of North Carolina at Charlotte
9201 University City Boulevard

Charlotte, NC 28223-0001 _ ‘
Bioinformatics Research Center Office of the Director

Woodward Hall Telephone: 704/687-8541
Fax: 704/687-6065

April 9, 2006

Bernadette Donovan-Merkert

Chair, Department of Chemistry
University of North Carolina at Charlotte
9201 University City Blvd.

Charlotte, NC 28223

Dear Dr. Donovan-Merkert

I am writing to express my enthusiastic support for the proposed Nanoscale Science
Ph.D. program. I have reviewed your proposal and I believe that this new degree
program will fill a critical need in our graduate research efforts at UNC Charlotte and in
the State of North Carolina. Few fields have the enormous potential of nanoscale science
and its applications in nanotechnology. UNC Charlotte has assembled an outstanding
group of scientists to direct this program and I am sure it will grow rapidly.

The Nanoscale Science program will complement a number of programs on campus,
including our growing Bioinformatics Research Center. We look forward to working
with the students and faculty in this exciting new field.

Congratulations on developing an outstanding proposal for a much-needed new program.
We stand ready to assist your efforts helping to develop your program to its fullest
potential.

Sincerely,

%17/7/

Lawrence Mays, Ph.D.
Professor and Director

The University of North Carolina is composed of the sixteen public senior institutions in North Carolina
An Equal Opportunity/Affirmative Action Employer



From: Raja, Jayaraman

Sent: Tuesday, March 21, 2006 3:33 PM
To: Donovan-Merkert, Bernadette, Casperson, Lee; Fiaja, Jayaraman
Cc: SMITH, STUART T; STOKES, EDWARD B; Johnson, Robert E.

Subject: RE: Nanoscale Science Ph.D.

Bernadette:

Mechanical Engineering and Engineering Science department enthusiastically
supports the Ph.D program in Nanoscale Science. Dr. Stuart Smith has taught
courses in the area of nanotechnology (as a special topics course) in the Mechanical
Engineering department. The department will encourage him to teach courses in
nanotechnology area that will attract students from the nanoscale Ph.D program
and other departments. I wish you success with the proposal. Please do not hesitate
to contact me if you need any help with the program. '

Jay Raja, Professor and Chairman

~ Mechanical Engineering and Engineering Science Dept.

University of North Carolina at Charlotte

9201 University City Blvd.

Charlotte, NC 28223

Phone: 704 687 8348

Fax: 704 687 8345

"Try not to become a man of success but rather to become a man of value” -
Albert Einstein ;
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National Research Conseil national ] D < ~ 2
I*I Council Canada de recherches Canada UNIVERSITY OF

National Institute Institut national
for Nanotechnology de nanotechnologie

Jillian M. Buriak

Professor Senior Research Officer

Department of Chemistry National Institute for Nanotechnology
University of Alberta University of Alberta

Edmonton, AB ECERF: 9107-116 Street

T6G 2G2 Canada Edmonton, AB

TEL: (780) 492-1821 T6G 2V4 Canada

FAX: (780) 492-8231 TEL: (780) 492-8890

E-Mail: jburiak@ualberta.ca FAX: (780) 492-8632

April 23, 2006

Dr. Bernadette T. Donovan-Merkert
Professor and Chair

Department of Chemistry UNC Charlotte
9201 University City Blvd.

Charlotte, NC 28223-0001

Phone: 704-687-4436

Fax: 704-687-3151

E-Mail: bdonovan@email.uncc.edu

Re: UNC Charlotte Nanoscale Science Ph.D. Proposal
Dear Dr. Donovan-Merkert,

It is with great pleasure that I write to indicate how impressed I am with the proposal from the
University of North Carolina, Charlotte, for a Nanoscale Science Ph.D. Program. As you so
correctly state, nanoscience is, by its very definition, highly interdisciplinary and the program
you propose clearly and ambitiously brings together five departments (Chemistry, Physics and
Optical Science, Mechanical Engineering and Engineering Science, Electrical and Computer
Engineering, and Biology), as well as several centers, to achieve this challenging requirement. I
strongly believe that in addition to the astounding economic impact nanotechnology promises to
have, a quiet revolution has recently begun that is equally profound. By quiet revolution, I refer
to the fact that nanoscience is serving as a catalyst to bring together biology, chemistry, physics,
and engineering in a way that has never before been realized. For the first time, researchers from
these disparate and previously separated areas are now aligning their goals, speaking similar
scientific languages, and collaborating in ways unimaginable even a few years ago. It is by
working at and across these increasingly fuzzy boundaries that nanoscience is truly starting to
live up to its potential - fruitful and imaginative discussions between researchers of different
backgrounds is seeding the area with rich ideas. It is still not easy, however, to find the ideal
collaborator outside of one's area, and therefore progress has been hindered. In addition,
collaborations involving graduate students are inevitably difficult due to differing departmental
requirements. Nanoscience does not easily fit within the traditional university framework.



The Nanoscale Science Ph.D. Program you propose beautifully addresses the challenges
of cutting edge cross-disciplinary research in nanoscience by transcending the traditional
boundaries between disciplines. By providing a highly supportive framework within which
researchers and their students can interact as never before, you facilitate these collaborations and
discussions across traditional boundaries; in fact, they become inevitable and essential, within
the environment you will provide. The organizational structure you provide erases the obstacles
that could stymie highly interdisciplinary research in many ways. For instance, relevant courses
from all across campus, some new, and many already in place, are recognized and fit within the
framework of your Nanoscale Science Ph.D. Program. These same courses will bring together
students from many disciplines, enriching the classroom environment and enhancing learning for
students not only in the Nanoscale Science Program, but all those in the class. The effects will
be felt by M.Sc. and undergraduates in these courses as well. The Nanoscale Science Ph.D.
students will have been exposed to a range of areas, and this will enable them to quickly
understand and better grasp the context of their research project; the area of nanoscience is
rapidly enlarging, but is highly interconnected, and so the 'big picture' is so critical. There is no
question that the unique training received by these new Ph.D.'s will render them highly sought
after by industry, academia, and government.

To summarize, I am very excited by the concept of your Nanoscale Science Ph.D.
Program. This program will accelerate new interdisciplinary nanoscience, and will produce
research that will certainly have a large impact internationally. Perhaps more important,
however, are the people who will have passed through your program - they will be equipped with
breadth thanks to the collaborative environment, and depth due to their doctoral research project.
This is a highly valuable combination of expertise, and I am convinced that your program will be
a huge success as a result of the human capital aspects, in addition to cutting edge research value.
Please do not hesitate to contact me if I can be of any assistance.

Sincerely,

Jillian M. Buriak
Professor of Chemistry



PEN N STATE Thomas E. Mallouk, DuPont Professor of Materials Chemistry and Physics
T

Departments of Chemistry and Physics

Eberly College of Science =~

The Pennsylvania State University tel: %8143 863-9637

104 Chemistry Buildin, fax:  (814) 863-8403
University Park, PA 16802 e-mail: tom@chem.psu.edu

April 24, 2006

Professor Bernadette T. Donovan-Merkert
Chair, Department of Chemistry
University of North Carolina, Charlotte
9201 University City Blvd.

Charlotte, NC 28223-0001

Dear Bernadette:

I am writing to provide comments on your proposal to establish a new Ph.D. degree
program in Nanoscale Science at UNCC. Overall, I believe this is a very strong and well thought
out proposal. The creation of this new degree program is both timely and forward-looking. This
program will be a strategic, sound investment in the future for UNCC.

As the proposal points out, Nanoscale Science is one of the most exciting emerging fields
in the landscape of science and engineering. Research in nanoscience enjoys strong Federal
support under the National Nanotechnology Initiative (NNI). NNI funding continues to increase
as research in the field leads to new scientific discoveries, technological applications, and
commercial oppportunities. It is becoming very clear that this field will continue to grow and
will directly impact some of the most pressing technological challenges of the 21* century,
particularly in the areas of energy and medicine.

Because Nanoscience is an interdisciplinary field, there is a need for innovative
programs that provide training at the Ph.D. level. This need cannot be completely met by
existing programs in the allied fields of Chemistry, Physics, Materials Science, and Engineering.
Already, several universities in the U.S., including the University of Washington, a major
research instution with strong Ph.D. programs in the traditional fields, are creating Nanoscience
Ph.D. programs. Your proposal makes a very good case that UNCC’s establishment of such a
program will help it establish an early lead. I think we are going to see many more Nanoscience
Ph.D. programs springing up as the field matures.

Strategically, it makes very good sense to do this at UNCC and to do it now. The
program will complement but not compete directly with more traditional Ph.D. programs at UNC
Chapel Hill, NC State, and Duke. The goals of the program fit well with UNCC'’s institutional
mission and strategic plan. Perhaps most importantly, there is a core of really outstanding
faculty at UNCC who will work together to make this program a success. The Ph.D. program
will help them continue to build excellence in this area.



I believe that the proposed courses in nanoscale phenomena, synthesis, characterization,
and fabrication will form the core of an excellent program for students doing experimental
research in the program. These interdisciplinary graduate courses are in general not offered at
other institutions in North Carolina and I think this cohesive new nanoscience curriculum will be
attractive to students. The proposed rotations are also a good idea, given the interdisciplinary
and dynamic character of the field. I would recommend that the program evaluate the question
of the number and type of required courses after 2-3 years to see if the proposed number is too
few or too many. It might be beneficial for theoretically oriented students, for example, to have
the option to substitute graduate courses in quantum mechanics, statistical mechanics, or solid
state physics for some of the required courses in synthesis and fabrication. You may also find
that you need to fine tune the number of required courses in order to be competitive in recruiting
Ph.D. students who are considering more traditional programs elsewhere.

In summary, I strongly support this proposal as a very strategic and timely step forward
for UNCC.

Sincerely yours,

- v V\’k

Thomas E. Mallouk
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Curriculum Vitae of Vasily N. Astratov

Vasily N. Astratov

Assistant Professor
Department of Physics and Optical Science
The University of North Carolina at Charlotte
9201 University City Blvd.
Charlotte, NC 28223-0001

Phone: 704-687-4513; FAX: 704-687-3160; email: astratov@uncc.edu
web page: http://www.physics.uncc.edu/PhysStaff/Astratov/Astratov.htm

Education

Candidate of sciences —
1986 (Ph.D. in Physics)

Thesis:

Supervisor:

Diploma — 1981
(M.S. in Physics)

Employment history

07/2002 - Present
Position:
Major field:

01/02 - 07/02
Position:
Major field:
06/97 — 12/01
Position:
Major field:
02/81 — 06/97

Position:

Major field:
1992 - 06/97

Position:
Major field:

Honors and Awards

From A. F. loffe Physico-Technical Institute, Russian Academy of
Sciences, St.-Petersburg, Russia

“Spatial and Temporal Evolution of Distribution of Electric Field in
Bi1,SiOy and Bi;,GeOy Crystals”

Prof. A. A. Kaplyanskii, Academician of the Russian Academy of Sciences

From Leningrad State University, Department of Physics

Department of Physics and Optical Science, UNC-Charlotte
Assistant Professor
Teaching of physics and research in the area of optics

Department of Physics and Optical Science, UNC-Charlotte
Visiting Assistant Professor
Teaching of physics and research in the area of optics

Department of Physics and Astronomy, University of Sheffield, UK
Postdoctoral Research Fellow
Research in the areas of optics and semiconductor physics

Solid State Optics Department, A.F. loffe Physical-Technical Institute, St.
Peterburg, Russia

Senior Member of Research Staff (1997)

Member of Research Staff (1987-1997)

Junior Member of Research Staff (1981-1987)

Research in the area of optoelectronics and semiconductor physics

Department of Industrial Electronics, Northwestern Polytechnic Institute,
St. Peterburg, Russia

Docent (part time)

Teaching courses on optoelectronic and electronic devices

Senior Visiting EPSRC Fellow Award it the UK, University of Sheffield, May-July 2006


mailto:astratov@uncc.edu

Curriculum Vitae of Vasily N. Astratov

Award of Royal Society and Russian Academy of Sciences, Program of Exchange Visits, Oct.-
Dec. 1996

Award in the Annual Competition, A.F. loffe Physical-Technical Institute 1993

First Prize in the Annual Competition, A.F. loffe Physical-Technical Institute 1985

Service

1. International journal “Optics Express”, Associate Editor

2. CLEO/QELS 2006 subcommittee “Fundamentals of Metamaterials, Periodic and Random
Media”, alternate chair and member

3. National Science Foundation Review Panel 2004 and 2006

4. International Expert Panel on Priority DFG Program “Photonic Crystals” in Germany, 2000-
present

5. Frequent Reviewer for Applied Physics Letters, Advanced Materials, Physical Review B, J. of
Applied Physics, J. of Quantum Electronics, Langmuir, Chemistry of Materials, European
Physics Journal B.

Major Research Interests

Novel structures and materials:

Microcavities and photonic crystals, coupled resonator optical waveguides, opals.
Quantum optics:

Light-matter interaction, optical coupling between high-Q cavities, localization of light,
polaritons.

Optoelectronics applications:

Itegrated optical circuits, delay lines, sensors and microspectrometers.

Professional Experience

a)) Graduate students

At A.F. loffe Institute: Yurii Vlasov (IBM, Ph.D. 1995, advisee in 1991-97), Oleg Karimov
(Toshiba Cambridge, UK, Ph.D. 2000, advisee in 1993-97)

At the University of Sheffield: Alan Bristow (University of Toronto, Ph.D. 2003), Ali Adawi
(Jordan, Ph.D. 2002), Mohammed Emam-Ismail (Egypt, Ph.D. 2002), Mark Stevenson (Toshiba
Cambridge, UK, Ph.D. 2000). I acted as a co-supervisor of their Ph.D. thesis in 1998-01.

At UNC-Charlotte: Jason Franchak (M.S.2004), Shashanka Ashili (Ph.D. student).

e) Postdocs

Dr. Andrey Kapitonov

Research Grants

2005  Resonant Optical Circuits Based on Coupling Between Whispering Gallery Modes in
Dielectric Microresonators
ARO Grant No. W911NF-05-1-0529
PI1, 100% effort, Total $85,000

2005 High Order Numerical Methods for Light Propagation in Micro-Photonics
NSF Grant No. CCF-0513179
Co-PI, 100% effort, Total $180,000

2004 Synthetic Opals for Multimodal Spectroscopy of Diffusive Sources of Light
Duke University
PI, 100% effort, Total $20,000


http://oe.osa.org/Issue.cfm
http://oe.osa.org/journal/oe/about.cfm#board
http://www.cleoconference.org/about_cleo/committees.aspx
http://www.cleoconference.org/about_cleo/committees.aspx

Curriculum Vitae of Vasily N. Astratov

2004 Optical Transport Properties of Circuits Formed by Coupled Microresonators
UNCC Faculty Research Grant
Pl, 100% effort, Total $6,000

2002-04 Coupled Microspheres Waveguides
UNCC Faculty Research Grant
PI, 100% effort, Total $6,000

2000-01 EM Properties, Band Structure and Light Matter Interaction in Semiconductor Photonic
Crystals
EPSRC grant No. GR/M72951 (in the UK)
Major contributions to this proposal, Total £162,000

10-12/96 Award of the Program of Exchange Visits, Royal Society, Total £3,000

1995-97 Photonic Band Gaps in Opals
Russian Fund for Basic Research grant No. 960217928-a
PI, 100% effort, Total $20,000

Teaching Experience

1. At UNC-Charlotte:
e Quantum Theory I, graduate course PHYS6141.
e Light Sources and Detectors, graduate course PHYS6000C03/PHY S6241.
e Optical Materials I, graduate course OPT16105/8105
¢ Physics for Science and Engineering, undergraduate course PHYS2102.
e Physics for Science and Engineering Il Laboratory, PHYS2102-L12.
e Introductory lecture on photonic crystals, CHEM 6090/8090, Spring 2004.

2. First year physics tutorials at the University of Sheffield in 1997-2001.

3. Undergraduate lecture courses at Northwestern Polytechnic Institute, St.-Peterburg, Russia, in
1992-1997:

e Optoelectronics.

e Microwave and Quantum devices.

e Principles of Electronic Devices.

Publications (selected) (More than 70 refereed journal articles and 8 patents):

1. Optical Coupling in Dielectric Bispheres with Gap Sizes Controlled by Stretchable
Substrate S.P. Ashili, V.N. Astratov, and C. Sykes, Opt. Lett. (submitted, 2006).

2. Optical Coupling at a Distance Between Detuned Spherical Cavities
A.V. Kanaev, V.N. Astratov, and W. Cai, accepted to Appl. Phys. Lett. (2006).

3. Optical Coupling and Transport Phenomena in Chains of Spherical Dielectric
Microresonators with Size Disorder
V.N. Astratov, J.P. Franchak, and S.P. Ashili, Appl. Phys. Lett. v. 85, 5508-5510 (2004).

4. Numerical Study of Light Propagation via Whispering Gallery Modes in Microcylinder
Coupled Resonator Optical Waveguides,
S. Deng, W. Cai, and V.N. Astratov, Optics Express 12, 6468-6480 (2004).



Curriculum Vitae of Vasily N. Astratov

5. Interplay of Order and Disorder in the Optical Properties of Opal Photonic Crystals
V.N. Astratov, A.M. Adawi, S. Fricker, M.S. Skolnick, D.M. Whittaker, and P.N. Pusey
Phys. Rev. B66, art.165215 (2002)

6. Opal Photonic Crystals Infiltrated with Chalcogenide Glasses
V.N. Astratov, A.M. Adawi, M.S. Skolnick, V.K. Tikhomirov, V. Lyubin, D.G. Lidzey, M.
Ariu, and A.L. Reynolds
Appl. Phys. Lett., v.78, No0.26, 4094-4096 (2001)

31. Uncoupled Excitons in Semiconductor Microcavities Detected in Resonant Raman
Scattering
R.M. Stevenson, V.N. Astratov, M.S. Skolnick, J.S. Roberts, and G. Hill
Phys.Rev.B67, No.8, art. no. 081301(R), 2003

32. Transition from Strong to Weak Coupling and the Onset of Lasing in Semiconductor
Microcavities
R. Butte, G. Delalleau, A.l. Tartakovskii, M.S. Skolnick, V.N. Astratov, J.J. Baumberg, G.
Malpuech, A. Di Carlo, A.V. Kavokin, and J.S. Roberts
Phys.Rev.B65, No0.20, art. no. 205310, 2002

33. Polariton-Polariton Interactions and Stimulated Scattering in Semiconductor
Microcavities
M.S. Skolnick, R.M. Stevenson, A.l. Tartakovskii, R. Butte, M. Emam-Ismail, D.M.
Whittaker, P.G. Savvidis, J.J. Baumberg, A. Lemaitre, V.N. Astratov, J.S. Roberts
Mat. Sci. Eng.C-Biomimetic and Supramolecular Systems, v.19, No.1-2, 407-416 Sp. Iss. SI,
2002

7. Manifestation of Intrinsic Defects in Optical Properties of Self-Organized Opal Photonic
Crystal
Y.A. Vlasov, V.N. Astratov, A.V. Baryshev, A.A. Kaplyanskii, O.Z. Karimov, and M.F.
Limonov Phys. Rev. E61, No.5, 5784-5793 (2000)

8. Optical Gain of CdS quantum dots embedded in a 3D photonic crystals
Y.A. Vlasov, K. Luterova, I. Pelant, B. Honerlage, and V.N. Astratov
Thin Solid Films, v.318, No.1-2, pp.93-95 (1998)

9. Optical Gain and Lasing in a Semiconductor Embedded in a Three-Dimensional
Photonic Crystal
Y.A. Vlasov, K. Luterova, I. Pelant, B. Honerlage, and V.N. Astratov
Journal of Crystal Growth, v.185, pp.650-653 (1998)

11. Enhancement of optical gain of semiconductors embedded in three-dimensional photonic
crystals
Y.A. Vlasov, K. Luterova, I. Pelant, B. Honerlage, and V.N. Astratov
Appl. Phys. Lett., v.71, No.12, pp.1616-1618 (1997)

12. Existence of a photonic pseudogap for visible light in synthetic opals
Y.A. Vlasov, V.N. Astratov, O.Z. Karimov, A.A. Kaplyanskii, V.N. Bogomolov, and A.V.
Prokofiev
Phys. Rev. B 55, N0.20, R13357-13360 (1997)

13. Electron Microscopy and Optical Characterization of Lattices of Photonic Crystals
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Y.G. Musikhin, V.N. Astratov, N.A. Bert, V.N. Bogomolov, A.A. Kaplyanskii, O.Z. Karimov,
and Y.A. Vlasov
Proc. of 23" Int. Symp. on Compound Semicond., St.-Petersburg, September 23-27 (1996)
Inst. of Phys. Conf. .Series, IOP Publishing, No.155, pp.161-164 (1997).

14. Influence of Refractive Index Contrast on Photonic Band Gap in 3D Periodic SiO;
Matrices Filled with a Semiconductor
V.N. Astratov, Yu.A. Vlasov, V.N. Bogomolov, A.A. Kaplyanskii, O.Z. Karimov, D.A.
Kurdjukov, and A.V. Prokofiev
Proc. of 23" Int.Symp.on Compound Semicond., St.-Petersburg, September 23-27 (1996)
Inst. Phys. Conf. Series, IOP Publishing No.155, pp.73-76 (1997).

23.

24,

25.

26.

27.

28.

29.

30.

Heavy Photon Dispersions in Photonic Crystal Waveguides

V.N. Astratov, R.M. Stevenson, 1.S. Culshaw, D.M. Whittaker, M.S. Skolnick, T.F. Krauss,
and R.M. De La Rue

Appl. Phys. Lett., v.77, No.2, 178-180 (2000)

Photonic Band Structure Effects in the Reflectivity of Periodically Patterned
Waveguides

V.N. Astratov, D.M. Whittaker, I.S. Culshaw, R.M. Stevenson, M.S. Skolnick, T.F. Krauss,
and R.M. DeLaRue

Phys. Rev. B60, No.24, R16255-16258 (1999)

Resonant Coupling of Near-Infrared Radiation to Photonic Band Structure
Waveguides

V.N. Astratov, I.S. Culshaw, R.M. Stevenson, D.M. Whittaker, M.S. Skolnick, T.F. Krauss,
and R.M. DeLaRue

J. of Lightwave Technology, v.17, No.11, 2050-2057 (1999)

Reflectivity Studies of Photonic Band Structure Effects in Two-Dimensianal
Air/Semiconductor Lattices

V.N. Astratov, R.M. Stevenson, I.S. Culshaw, D.M. Whittaker, M.S. Skolnick, T.F. Krauss,
and R. M. De La Rue

Phys. Status Solidi (a) 178, No.1, 565-569 (2000)

Determination of the Band Structure of Photonic Crystal Waveguides

I.S. Culshaw, V.N. Astratov, R.M. Stevenson, D.M. Whittaker, M.S. Skolnick, T.F. Krauss,
and R.M. De La Rue

Physica E, v.7, No.3-4, 650-655 (2000)

Experimental Technique to Determine the Band Structure of Two-Dimensional
Photonic Lattices

V.N. Astratov, R.M. Stevenson, M.S. Skolnick, D.M. Whittaker, S. Brand, I.S. Culshaw, T.F.
Krauss, R.M. DeLaRue, and O.Z. Karimov

IEE Proceedings-Optoelectronics, vol.145, 398-402 (1998)

Experimental Measurement of Dispersion Curves of Semiconductor Two Dimensional
Photonic Lattices

V.N. Astratov, R.M. Stevenson, O.Z. Karimov, M.S. Skolnick, D.M. Whittaker, S. Brand, I.
Culshaw, T.F. Krauss, and R.M. De La Rue, Proc. of ICPS-24, Jerusalem, August 2-7, 4pp.,
1998

Waveguide Photonic Crystals and Microstructures
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Bioartificial Liver Device”, Tissue Engineering, 10(1): 253 - 266, 2004
Zinchenko YS, Laureano EB, and Coger RN, “Use of Directional Solidification to Determine the
Thermophysical Properties of DMSO-Based Cryoprotectant Solutions’, Cell Preservation Technology, 2(4),
2004
Balsubramanian SK and Coger RN, “Heat and Mass Transfer during the Cryopreservation of a Bioartificial Liver
Device: A Computational Model”, ASAI0, 51 (3): 184 — 193, 2005

Zinchenko Y'S and Coger RN, Engineering Micropatterned Surfaces for the Co-culture of Hepatocytes and Kupffer
Cdlls, Journal of Biomedical Materials Research, 75A: 242-248, 2005

Zinchenko YS, Schrum LW, Clemens MG, and Coger RN, Co-cultures of Hepatocytes and Kuppfer cells on
Micropatterned Surfaces to Optimize Hepatocyte Function, Tissue Engineering, 2006 (in press)

Lee Sang Ho, Coger RN, and Clemens MG, Improved Reactive Oxygen Species (ROS) Scavenging Ability of
Hepatocytes in O, Enhanced Collagen Gel, Tissue Engineering, 2006 (in press)

Book Chapters
Coger R., Toner M., "Preservation Techniques for Biomaterials". in The Biomedical Handbook (ed J.D.

Bronzino) CRC Press, Inc. , pp. 1567 — 1577 (1995); and in The Biomedical Handbook — 2" edition (ed. J.
D. Bronzino) CRC Press, pp. 45-1-45 —11 (2000)

Coger R and Toner M, Biomaterials Principles and Applications (ed. JB Park and JD Bronzino), CRC Press,
pp. 207 -217, 2002

Representative Refereed Conference Papers over the last 3 years:

Gidwani P, Miller A, King K, Thompson K, Asher J, Xu H, Coger R, Clemens M, Zhang J, “Possible Link
Between Chronic Hypercholesterolemia and Fibrotic Liver Disease, Experimental Biology Annual
Meeting, New Orleans, LA , April 20 — 24, 2002.

McClelland RE and Coger RN, “Computational Model For Improving Oxygen Transport Within Bioartificial
liver Devices”, ASAIO Journal, 48(2): 193 , 2002

Balasubramanian SK and Coger RN, “ Finite Element Modeling of the Cryopreservation Protocols for a
Bioartificial Liver Assist Device®, Proceedings of IMECE 2002-32560, BED Vol 54 (2003)

Zinchenko YZ and Coger RN, “Use of Directional Solidification to Determine Characteristics of Hepatic
Systems during Low Temperature Cooling*, Proceedings of IMECE 2002-32559, BED Vol 54 (2003)

Zinchenko Y.S. and Coger R.N., “Improving Hepatocyte Function by Kupffer Cell Interaction in Controlled
Arrangements’, Biomedical Engineering Society, Philadelphia, PA, 2004




Lee, SH, Coger RN and Clemens MG — “Improved preservation of antioxidant functionality using enhanced-
collagen system under different O2 tensions in rat hepatocytes”, FASEB Meeting - Experimental Biology
2005, April 2-6, 2005

Zinchenko Y.S. and Coger R.N., *“Contribution of Non-Parenchymal Cellsto the Performance of Micropatterned
Hepatocytes’, ASVIE Summer Bioengineering Conference, Vail, CO, 2005

Patents: (pending)
Patent Application #60/216,945: “Apparatus and Methods for Determining the Viscoelastic Properties of
Materials,” Date of Deposit: July 10, 2001

Current Support:

NIH Bioengineering Research Partnership (R01 DK58503-01A1), “Engineering Aspects of Liver Support
Systems”, Role: Co-PI and Director or Co-Director on 66% of the Proposed Research (PI: Clemens), Award
Period: 10/01 —7/06 Amount: $ 2,225,373 This grant uses an interdisciplinary approach to develop strategies
for liver replacement. Its projects are focused on bioartificial liver development and liver transplantation.

Whitaker Foundation, “Improving the Performance of Engineered Liver Systems”, Role:PI Award Period: 7/05
— 6/06, Amount: $76,000 This grant is focused on using additives on 2 unique methods of improving the
performance and successfully storage of bioartificial liver devices

Grants that have expired within the last 5 years:

National Science Foundation, BES 9984648: “CAREER: Understanding the Role of Matrix in the
Cryopreservation of Liver Systems” Role: PI, Award Period: 4/00 - 9/05 Amount: $218,000

The major goal of this grant is to investigate the effects of cell-ECM interactions on the viability of hepatocytes
after storage at low temperature.

The Whitaker Foundation, “A Model for Enhanced Transport in Densely Packed Liver Systems”, Role: PI,
Award Period: 1/01/02 — 6/30/05 Amount: $188,000

This project uses experimental and computational approaches to evaluate the effects of adding micropathways
for O, flow within the cellular space of bioartificial liver devices in order to improve overall performance.

Whitaker Foundation , “Machine Perfusion Preservation of Livers for Transplantation, Role: Co-PI  (PI:
Charles Lee), Award Period: 5/01/01- 4/30/04 Amount: $192,652 This grant investigates the use of the MPP
technique in extending the time for which donor livers remain viable and suitable for transplantation.

National Science Foundation, CHE-9871160:  “Acquisition of Mass Spectrometry Equipment for the Regional
Analytical Chemistry Laboratory” Award Period: 9/98 - 8/01 Role: Co-PI Amount: $139,340

This MRI grant was dedicated to the acquisition of mass spectrometry equipment for use in a several
interdisciplinary research projects at UNC Charlotte.

NC Space Grant Consortium, 97-1160-53: “Method of Survival of Subsurface Bacteria in Frozen Environments”
Award Period: 3/00- 2/01 Role: PI Amount: $5000

The major goal of this project was to obtain results regarding the preservation of bacteria in extreme
environments.

RECENT COLLABORATORS

1. Dr. Mark G. Clemens and Dr. Laura Schrum -Dept of Biology, UNC — Charlotte
2. Dr. Lola Reid and Dr. Jeffrey MacDonald, UNC-Chapel Hill




GRADUATE COMMITTEE ACTIVITIES

DOCTORAL LEVEL:

* Committee Chair:

Randall McClelland, “Experimental and Computational Analysis of Technique for Enhancing Nutrient Transport of a
Tissue Engineered Liver System”, UNC-Charlotte - Dept. of Mechanical Engineering, Completion Date: August 2002

Y ekaterina Zinchenko, “ Engineering of Micropatterned Surfaces for Bioartificia Liver Development”, UNC-Charlotte,
Department of Mechanical Engineering and Engineering Science, Expected Compl etion Date: August 2005

Mei Niu, “Improving the Functionality of Bioartificial Liver Devices’, UNC-Charlotte - Dept. of Mechanical Engineering
and Engineering Sciences, Expected Ph.D. Completion Date: Dec 2007

Sireesha Khambhammettu, “ Engineering Transport Solutions within Tissue Engineered Systems’, UNC- Charlotte, Dept.
of Mechanica Engineering and Engineering Sciences, Expected Completion Date: Dec 2009

* Committee Member:

Rajiv Baveja,. Department of Biology, Ph. D Completed: August 2001 (Advisor: Dr. Mark Clemens)

Y ukihiro Y okoyama, Dept. of Biology, Ph. D. Completed - August 2001 (Advisor: Dr. Mark Clemens)

Bhavini Desai, Dept. of Biology, Expected Ph. D. Completion Date: May 2002 (Advisor: Dr. Harshini deSilva/Dr. Mark
Clemens)

Shailendra Jain, Department of Mechanical Engineering, Expected Ph. D. Completion Date: December 2006 (Advisor: Dr.
CharlesLeg)

Jaideep Jongja, Department of Mechanical Engineering, Expected Ph. D. Completion Date: May 2007 (Advisor: Dr.
CharlesLeg)

MASTERS LEVEL:

* Committee Chair:
Ramesh Namperumal, “ Instrumentation for Characterizing the Thermal and Physical Stresses of Biomaterials’, M.S. of
Mechanical Engineering.  Completed: August 1998
John Snyder, “A New Instrument for Eval uating the Stresses Hepatocytes Produce During Aggregation”, M.S. of
Mechanical Engineering. Completed: May 1999
Jeffrey Parsons, “Design and Testing of a Piezoelectrically Actuated Linear Rheometer for determining the properties of
viscoelagtic biomaterials with athin fluid film coating” , M.S. of Mechanica Engineering. Completed: Dec 1999
Joseph Lambert, “ Temperature Dependent Permeability of aModel Biological Membrane’, Thesis Defense Completed:
8/09/01, M.S. of Mechanical Engineering.  Completed: December 2001
Saravana Balasubramanian, “ Predictive Model of Cryopreservation of Bioartificial Liver Devices’, MS of Mechanical
Engineering.  Completed: August 2003
Y ekaterina Zinchenko, “ Experimental Determination of Storage and Culture Considerations for Bioartificial Liver
Devices’, MS of Mechanical Engineering.  Completed: May 2003
Sravan Gudi, “ 2D Model of O, Transport in BAL devices’, MSin Mechanical Engineering. Exp. Compl: May 2004
Mayur Patel, “ Development of A Micro-model for Predicting IIF Within Bioartificial Liver Devices”, MS in Mechanical
Engineering. Expected Completion: May 2005
Thomas Koshy, “The Effects of Temperature and Solutes on ECM Gels”, MS in Mechanical Engineering. Expected
Completion: August 2005

Committee Member:

Robert J. Schweikert, MS of Mechanica Engineering Completed: 1998 (Advisor: Dr. Russell Keanini, MEES)

Bhadri Chakravarthy, MS of Mechanica Engineering Completed: 1999 (Advisors. Dr. Harish Cherukuri and Dr. Bob
Wilhelm)

Tuan Huu Bui, Masters of ECE Completed: 1999 (Advisor: Tom Weldon, Electrical and Computer Engineering)

Dean W. Pennell Mastersin Mechanical Engineering Completed: 2000 (Advisor: Dr. Russell Keanini,)

WandaHolmes, Masters of Science in Chemistry, Completed: Aug 2002 (Advisor: Dr. Dan Rabinovitch, Chemistry)

Murugesan Venkatapathi, MSin Mechanical Engineering, Completed: Aug 2002 (Advisor: Dr. CharlesLee, MEES)

Kara Cetto, MS in Chemistry, Completion Date: Aug 2004 (Advisor: Dr. Bernadette Donovan-Merkert)

Shailendra Jain, MSin Mechanica Engineering, Completed: November 2004 (Advisor: Dr. Charles Lee)

Kimry S. Taylor, MS in Chemistry, Completed: February 2005 (Advisor: Dr. Banita Brown)




Brian T. Cooper

Associate Professor, Bioanalytical Chemistry
Department of Chemistry
University of North Carolina at Charlotte
Charlotte, NC 28223
(704) 687-2526
(704) 687-3151 FAX
btcooper@email.uncc.edu
http://www.chem.uncc.edu/faculty/cooper

Academic Degrees

1994 Ph.D. University of Arizona, Tucson, AZ (Analytical Chemistry)

1989 B.S.

2003-
1997-2003
1996-1997

1994-1996
1993

1989-1993
1988-1989

Honors

2000-2004
1999
1994-1996

1990

1989-
1992-
1998-

2001-2003

2000-2004

1999-2000
1998-2001

Purdue University, West Lafayette, IN (Chemistry)
(Undergraduate Research Advisor: Dale W. Margerum)

Employment/Research History

Associate Professor of Analytical Chemistry, UNC Charlotte
Assistant Professor of Analytical Chemistry, UNC Charlotte
Postdoctoral Research Associate, lowa State University, Ames, 1A
(Advisor: Cheng S. Lee)
NIH Postdoctoral Research Fellow, lowa State University, Ames, IA
(Advisor: Therese M. Cotton)
Graduate Research Assistant, Naval Research Laboratory, Washington, DC
Graduate Teaching/Research Associate, University of Arizona
Undergraduate Research Assistant, Purdue University

NSF Faculty Early Career Development (CAREER) Award

Oak Ridge Associated Universities Junior Faculty Enhancement Award, UNC Charlotte

National Institutes of Health (NIH) Postdoctoral Fellowship, lowa State University
Conformational Change Upon Channel Protein Gating

Honorable Mention, NSF Graduate Fellowship competition, University of Arizona

Professional Society Memberships

American Chemical Society (ACS); Division of Analytical Chemistry (DAC): 1992—
Society for Applied Spectroscopy (SAS)
American Society for Mass Spectrometry (ASMS); also 1990-1994

External Grants (past five years)

Research Corporation: “Capillary Electrophoretic Investigations of Conformational
Isomerism in Monoclonal Antibodies”

NSF: “CAREER: Rapid Ultrasensitive Protein Mapping and Bioanalytical Extension
Activities”

ORAU Ralph E. Powe Junior Faculty Award: “Protein Charge States in Aqueous Solution”

NSF: “Acquisition of Liquid Chromatography-Mass Spectrometry Instrumentation for the
Regional Analytical Chemistry Laboratory”

Scholarship Highlights (past five years)

Sanzgiri, R. D.; McKinnon, T. A.; Cooper, B. T. “Intrinsic Charge Ladders of a Monoclonal Antibody,” Analyst
2006, 131, submitted.

Sullivan, H. M.; Cooper, B. T. “Liquid-liquid Partition Chromatography (LLPC) in an Open-tubular Format,”
poster (HMS); ACS Meeting, San Diego, CA, March 2005.



Bullock, K. A.; Xu, Y.; Cooper, B. T. “Affinity Capillary Electrophoresis of Long-Chain Fatty Acid Binding to
Serum Albumin,” poster (KAB) ; ACS Meeting, San Diego, CA, March 2005.

Bailey, S. E.; Sanzgiri, R. D.; Cooper, B. T. “Surfactant Affinity Capillary Electrophoresis of Monoclonal
Antibodies: Parallel Versus Sequential Binding Mechanisms,” poster (SEB) ; ACS Meeting, San Diego,
CA, March 2005.

Dixon, K. A.; Cooper, B. T. “Nanoflow Electrospray of Tryptic Digests from Gels Containing Ammonium
versus Sodium Dodecyl Sulfate,” poster (KAD), ASMS Meeting, Montréal, QC, June 2003.

Cooper, B. T.; McKinnon, T. A.; Sanzgiri, R.; Hamper, A. M. “Probing Antibody Conformational
Microheterogeneity by Surfactant Affinity Capillary Electrophoresis (SurfACE),” poster (BTC), HPCE
Meeting, San Diego, CA, January 2003.

Emory, J. M.; Carlin, C. M.; Cooper, B. T. “Single-Molecule Electrophoresis in Microfabricated Glass
Channels,” poster (JME), National ACS Meeting, New Orleans, LA; March 2003.

Cooper, B. T. J. Am. Chem. Soc. 2002, 124, 13638-13639. Book review of Applied Electrospray Mass
Spectrometry, Pramanik, B. N.; Ganguly, A. K.; Gross, M. L., Eds., Marcel Dekker: New York, 2002.

Gunawardena, H. P.; Childs, A. J.; Ross, C. L.; Cooper, B. T. “Protein MEKC: Surfactant Binding and
Monoclonal Antibody Analysis,” invited talk (BTC), EAS, Atlantic City, NJ, October 2001.

Gunawardena, H. P. Electrophoretic and Mass Spectrometric Investigations of Protein-Dodecyl Sulfate
Interactions, M.S. Thesis, UNC Charlotte, 2001.

Shou, M. Capillary Electrophoretic Characterization of Serum Albumin Heterogeneity and Fatty Acid
Binding, M.S. Thesis, UNC Charlotte, 2001.

Gunawardena, H. P; Shou, M. S.; Cooper, B. T. “Charge Ladder Calibration of Multiple Binding Equilibria in
Affinity Capillary Electrophoresis,” poster (BTC), HPCE Meeting, Boston, MA, January 2001.

Cooper, B. T. J. Am. Chem. Soc. 2000, 122, 3981. Book review of: Microcharacterization of Proteins, 2"
Ed., Kellner, R.; Lottspeich, F.; Meyer, H. E., Eds., Wiley-VCH: Weinheim, 1999.

Cooper, B. T. “Engaging Undergraduates in Current Bioanalytical Research,” invited talk at Sigma Xi Monie
A. Ferst Award Symposium in honor of Dale W. Margerum, October 2000.

Advisees (Career Total)

1 Ph.D. student (biology)

16 M.S. students (7 complete and 5 pending theses; 5 accepted to prestigious analytical Ph.D. programs)
28 undergraduate research students

3 high school students

Curriculum Development

“Modern Mass Spectrometry” (CHEM 6115: Advanced Analytical Chemistry), F99, S03, S05:
http://www.chem.uncc.edu/faculty/cooper/6115/
“Bioanalytical Techniques Workshop: ‘Protein Analysis by MALDI-MS™ (CHEM 4090/5090: Special Topics in
Chemistry), FOO: http://www.chem.uncc.edu/faculty/cooper/workshop/
Novel laboratory experiments and materials for “Instrumental Analysis” (CHEM 4111), Spring semesters of
1998-2002; 2004: http://www.chem.uncc.edu/faculty/cooper/4111/
“Analytical Figures of Merit,” (3-page handout that graphically illustrates key figures of merit)
“An Exercise in Analytical Method Validation,” (group GC experiment designed to demonstrate
analytical figures of merit in the laboratory)
“UV-Vis Spectrophotometry and an Introduction to Electronic Measurements,” (introduces
transducers and measurement aspects of spectrophotometry using a modified Spec-20)
“Fourier Transform Infrared Spectroscopy and Quantitative Analysis of a Copolymer,” (goes beyond
gualitative functional group analysis to introduce quantitative aspects of FTIR)
“Gas Chromatography-Mass Spectrometry and the Analysis of Unleaded Gasoline,” (introduces
guantitative GC-MS including dynamic range and the use of internal standards)
“Molecular Fluorescence and Absorbance Measurements Using Microscale Methods,” (uses a
microwell plate reader to detect NADH from an enzymatic lactate microassay)
Novel Materials for “Quantitative Analysis” (CHEM 3111): http://www.chem.uncc.edu/faculty/cooper/3111/
“Introduction to Spreadsheets,” (4-page handout outlining scientific uses of spreadsheets and
concisely explaining the use of absolute versus relative cell references in formulas).
“Statistical Treatment of Data,” (7-page handout discussing statistical models from a physical
sciences perspective and summarizing relevant equations).



JAMES F. CUTTINO

EDUCATION: Ph.D., Mechanical Engineering, The Precision Engineering Center, North Carolina
State University, 1994,
M.S., Mechanical Engineering, Clemson University, 1987
B.S., Mechanical Engineering, Clemson University, 1985

PROFESSIONAL EXPERIENCE:
1999 - present  Associate Professor, University of North Carolina at Charlotte
Director, NC Motorsports and Automotive Research Center (NCMARC)
Member, Center for Precision Metrology
Director, Precision Manufacturing Laboratory
1995 - 1999 Assistant Professor, The University of Alabama
Summer 1996  Visiting Researcher, NASA Marshall Space Flight Center - Huntsville, Alabama
1990 - 1994 Research Assistant, North Carolina State University - Precision Engineering
Center
1987 — 1990 Research Engineer, Michelin Americas Research and Development Corporation

HONORS:
April 2005 Pi Kappa Alpha Teacher of the Month
May 1998 Tau Beta Pi Teacher of the Year Award for the UA College of Engineering
May 1998 Omicron Delta Kappa Leadership Honor Society, 1998

Selected Publications:

J.L. Overcash, J.F. Cuttino, "Tunable Ultrasonic Vibration-Assisted Diamond Turning of
Steel,” ASPE Proceedings 2004 Annual Meeting, 2004, pp. 76-79.

Cuttino, J.F., A. Kachru, E. Morse, S. Patterson, T.S. Piwonka, “A Parametric Study of
the Effects of Casting Parameters on Dimensional Variation in Thin Wall Iron
Castings,” Transactions of the American Foundry Society, Vol. 110, Paper No. 02-
102, pp. 715 - 731, 2002.

Rakuff, S., J. Cuttino, and D. Schinstock, “Development of a High Bandwidth, High
Power Linear Amplifier for a Precision Fast Tool Servo System,” Proceedings of The

American Society for Precision Engineering Spring Topical Meeting, Volume 23,
April 2001, pp. 88-93.

Schinstock, D.E. and J.F. Cuttino, “Real Time Kinematic Solutions of a Non-contacting,
Three Dimensional Metrology Frame,” The Journal of the American Society for
Precision Engineering, Volume 24, No. 1, pp. 70-76, January 2000.

Cuttino, J.F., D.D. Newman, J.K. Gershenson, and D.E. Schinstock, “A Structured
Method for the Classification and Selection of Actuators for Space Deployment
Mechanisms,” Journal of Engineering Design, Volume 11, No. 1, March 2000.

Cuttino, J.F., A.C. Miller, Jr., and D.E. Schinstock, “Performance Optimization of a Fast
Tool Servo for Single Point Diamond Turning Machines,” IEEE/ASME
Transactions on Mechatronics, Volume 4, No. 2, pp. 169-179, June 1999.

Cuttino, J.F., D.E. Schinstock, and M.J. Prather, “Three-Dimensional Metrology Frame
for Precision Applications,” The Journal of the American Society for Precision
Engineering, Volume 23, No. 2, pp. 103-112, April 1999.

Cuttino, J.F., J. Andrews, and T. Piwonka, “Developments In Thin Wall Iron Casting
Technology,” Transactions of the American Foundrymen's Society, Volume 107,
Paper No. 99-189, 363-372, 1999.

Cuttino, J.F. and T.A. Dow, “Contact between Elastic Bodies with an Elliptic Contact
Interface in Torsion,” The ASME Journal of Applied Mechanics, v 64, pp. 144 -
148, March 1997.



Cuttino, J.F., T.A. Dow, and B.F. Knight, “Analytical and Experimental Identification of
Nonlinearities in a Single-Nut, Preloaded, Precision Ball Screw,” ASME Journal of
Mechanical Design, Volume 119, pp. 15 - 19, March 1997.

Cuttino, J.F., D.E. Schinstock, and M.W. Todd, “A Flexible Alignment Fixture for the Fabrication
of Replication Mandrels, Proceedings of The American Society for Precision Engineering,
Volume 16, October 1997, pp. 390 - 393.

Schinstock, D.E. and J.F. Cuttino, “Forward and Inverse Kinematic Solutions of a New Three
Dimensional Metrology Frame,” 1997 ASME International Mechanical Engineering Congress
and Exposition — Manufacturing Science and Engineering, Volume 6-2, pp. 435-441.

Miller, A.C. and J.F. Cuttino, “Performance Evaluation and Optimization of a Fast Tool Servo for
Single Point Diamond Turning Machines,” SPIE Optical Science, Engineering, and
Instrumentation SD97 Symposium, July 1996.

U. S. Patents:
“A tunable cutting tool for vibration assisted diamond turning,” Patent applied for March 2002, J.F. Cuttino,

Jerald Overcash, and J. van Assen.

“Track dynamometer,” Disclosure filed April 27, 2004, J.F. Cuttino.
“Shaft dynamometer system utilizing existing driveshaft,” Disclosure filed January 2003, J.F. Cuttino.
“Variable Camber System,” Disclosure filed February 2003, J.F. Cuttino.

Research and Teaching Activities:

Generated $1,870,000 in grants as PI, additional $2,180,000 as co-PI, total of $4,050,000. Also wrote a $4
million proposal to NC General Assembly to investigate the feasibility of a motorsports testing complex
which was funded.

Overhauled and developed undergraduate courses: Measurement and Instrumentation (and lab with
manual), Motorsports Instrumentation, Vehicle Dynamics

Director of the Precision Manufacturing Laboratory

Director of the Motorsports and Automotive Research Center

External Service

NC Governor’s Motorsports Advisory Committee

Cabarrus County Chamber of Commerce Motorsports Committee

North Carolina Motorsports Association

Presentations on NC Motorsports Industry and its impact on Economic Development to over 20 different
Groups in University, State, and Local levels.

Professional and Honorary Societies:

American Society for Precision Engineering (ASPE)

ASPE Nominating Committee (98, 99, 01-04, Chair 02)

Session Chair for Advances in Traditional Mfg Session in upcoming 2002 Annual Conference
Chair for 2001 Annual Conference in Crystal City, VA

Annual Conference Exhibits Chairman (00)

Conference Organizing Committee (96,97,98)

Controls Session Chair, 1997 Annual Conference

Reviewer for the Journal of the American Society for Precision Engineering

American Society of Mechanical Engineers (ASME)

Reviewer for the ASME Journal of Dynamic Systems, Measurement and Control

Society of Automotive Engineers (SAE)

1999 and 2002 Southern Automotive Manufacturing Conference and Exposition Organizing Committees



Southern Automotive Manufacturing Conference Track Leader (99), Session Chair (02)

American Council of Engineering Companies

Continuing education seminar on Vehicle Dynamics, October 2004.

American Society for Professional Engineers (ASPE)

Continuing education seminar on Technical Communication, February and March, 1997.

Graduate Students Advised:

04/28/06

John Shepherd — “Passive Suspension Design to Optimize Camber in a Passenger Vehicle,”
Master’s Thesis, May 2006

Jerald Overcash — “Design And Development of a Tunable Cutting Tool for Vibration Assisted
Diamond Turning,” Ph.D. project, February 2006.

Stefan Rakuff — “Development and Control of a Long Range Fast Tool Servo,” Ph.D. Thesis,
December 2004.

Jonathon Beaman — “Empirical Optimization of Casting Parameters for Thin Wall Iron Castings,”
December 2004.

Jerald Overcash — “Fabrication of Non-axisymmetric Metrology Artifacts,” Master’s Thesis,
projected graduation December 2002.

Ashish Kachru — “Analysis of Molding Parameters for Producing Thin Wall Iron Castings,”
Master’s Thesis, January 2001.

Jeff Finlayson - “Design and Analysis of a Rolling Cup Flexure for Long Range Precision
Motion,” Master’s Thesis, May 2000.

Stefan Rakuff — “Development of a Long Range Fast Tool Servo,” Master’s Thesis, projected
graduation December 2000.

Michael Todd - “Long Range Fast Tool Servo for Diamond Turning,” Master’s Thesis, May 2000.

Guang Lu — “System Identification of a Precision, Fast Tool Servo System,” Master’s Thesis,
August 1999.

Cheau Ng — “Attribute-Based Design Description System” Master’s Thesis, projected graduation
December 1998.

Dan Newman - “Design and Analysis Methodology for Space Joints,” Master’s Thesis, July 1998.

G. Jagannath Prasad — “Life-cycle Modularity in Product Design,” Master’s Thesis, June 1998.

Wu Yan - “Low-Cost Metrology of 6-Degree-of-Freedom, Millimeter-Range Stages,” Master’s
Thesis, May 1998.



Kasra Daneshvar

Professor, Electrical and Computer Engineering Department
University of North Carolina, Charlotte, NC 28223

Email: daneshvar@uncc.edu

Phone: 704-687-4145

FAX: 704-687-2352

Education

Louisiana State University Electrical Engineering BS 1970
University of Illinois Electrical Engineering MS 1972
University of Illinois Physics MS 1975
University of Illinois Physics Ph.D. 1979

University of Pennsylvania Physics (Post-Doctoral Fellow) 1979-81
Appointments

Professor: Electrical and Computer Engineering Department, University of North Carolina,
Charlotte, NC, 1992-present

Associate Professor: Electrical Engineering Department, University of North Carolina, Charlotte,
NC, 1987-91

Assistant Professor: Electrical Engineering Department, Auburn University, AL, 1984-87
Assistant Professor: Physics Department, Auburn University, AL, 1981-84

Senior Research Associate: Physics Division, Argonne National Lab. Argonne, IL, 1975-79

Recent Publications

1) R. Tsu* and K. Daneshvar, Optical Properties of Silicon — SiO, Superlattice, To be
published in “Journal of the Electrochemical Society” 2006.

2) R.Tsu, D. Quinlan®, and K. Daneshvar, Silicon — O-M-O - Silicon Superlattice, to be
published in “Journal of Microelectronics” 2006.

3) K.S. Kang, H. L. Ju, K. Daneshvar, Origin of Blue Luminesecence from Hybrid Sol-gel
After Thermal *“Journal of Applied Physics Letter” April 2006.

4) E. Charles H. Sykes, Aja Andreu, Kasra Daneshvar, and Mahnaz El-Kouedi™ Synthesis
and Characterization of Nanowire based Anisotropic Conductors, submitted for
publication in “Journal of Nanotechnology”.

5) K. Daneshvar’, K. Kang™", and R. Tsu, Three Dimensional Quantum Dot Array,
Microelectronics Journal, Vol 36/3-6, March-June 2005, pp. 250-252

6) K. Kang, K. Daneshvar, and R. Tsu, Size Dependence saturation and absorption of PbS
Quantum Dots, Microelectronics Journal, Vol. 35/8, August 2004, pp629-633.

7) K. Kang and K. Daneshvar, Matrix and Thermal Effects of Photoluminescence from
PbS Quantum Dots, Journal of Applied Physics, Vol. 95, No. 9, May 1 2004

8) K. Kang and K. Daneshvar, CdS Quantum Dots in Hybrid Sol Gel Matrix; Absorption
and Room Temperature Photoluminescence, Journal of Applied Physics, Vol. 95, No. 2
15 January 2004, (646-648)


mailto:daneshvar@uncc.edu

Patents

1) Electro-optical Method and Apparatus for Testing Integrated Circuits U.S. Patent No.:

5,216,359 Issue Date June 1, 1993.
2) Field Emitter Flat Panel Display Device and Method for Operating Same, U.S. Patent No.:

5,698,942, Issue Date Dec. 16, 1977.

Other

(if) Graduate and Postdoctoral Advisors

D. Kovar, Argonne National Laboratory (Ph.D.) DOE, Div. Nuclear Physics/Director
D. Balamuth, University of Pennsylvania (Post Doctoral)

(iii) Thesis Advisor and Postgraduate-Scholars Sponsors (while at UNCC)

M. Raissi, General Electric, Greensboro, NC (Ph.D.),

D. Kang, Lucent, Research Triangle Park NC. (Ph.D.)

T. Dogaru, Has his own company

Total of 23 MS.and 12 Ph.D. students (including other universities)

Awards
Many educational and research awards.



Angela D. Davies

Home Address Work Address
2213 Kenmore Ave. Department of Physics and Optical Science
Charlotte, NC 28204 University of North Carolina at Charlotte

(704) 332-8714

Education

Relevant
Experience

9201 University City Blvd.
Charlotte, NC 28223-0001
(704) 687-2505, adavies@nist.gov

Cornell University, College of Arts and Science, Ithaca, New York

Department of Physics

Doctor of Philosophy Degree, August 1994

Thesis Advisor: Professor Harold G. Craighead

Thesis Abstract: Ballistic-electron-emission microscopy (BEEM) was used to study the
nanometer-scale properties of two types of metal/semiconductor contacts, laterally
microfabricated interfaces and reverse-biased contacts. With the microfabricated
interfaces, the microscopic variation of damage resulting from dry etching techniques
was studied and the resolution capabilities of BEEM was explored. By reverse biasing
the metal/semiconductor contact, depletion-layer transport was studied, indicating that
the image potential, hot electron scattering and the details of quantum mechanical
transmission significantly influence interface transport.

University of Oregon, College of Arts and Science, Eugene, Oregon
Department of Physics, Bachelor of Science Degree, May 1988

Physics Department, University of North Carolina at Charlotte, Charlotte, NC
Assistant Professor July 2001 - Present
e Research and develop methods for characterizing precision optical systems

e Research and develop methods for evaluating performance of micro-optical systems

Advanced Optics Metrology Program, Manufacturing Engineering Laboratory,

National Institute of Standards and Technology, Gaithersburg, MD

Physicist June 1998 - Present

e Developed optics-oriented measurement methods and capabilities to support
advanced optical and semiconductor system fabricators

e Developed measurement methods that allow traceable measurements without
reference to external authorities or reference artifacts

Electron and Optical Physics Division, Physics Laboratory,

National Institute of Standards and Technology, Gaithersburg, MD

Physicist September 1994 — June 1998

e Carried out scanning tunneling microscopy (STM) studies of growth processes on
metal surfaces.

e Investigated STM light emission techniques that can be used to evaluate surface
magnetization on the atomic scale.



Teaching
Experience

Directed
Thesis/
Dissertation

Refereed
Publications

Applied and Engineering Physics Department, Cornell University, Ithaca, NY

Graduate Research Assistant May 1989 — May 1994

e Set up a laboratory and extensively modified a commercial STM to enable the BEEM
measurement. This involved design and construction of low-noise analog circuitry,
electronic computer-to-experiment interfacing and machining.

e Fabricated Au/Si(SiGe) Schottky contacts using wet-etching and thin film deposition
techniques.

e Assisted with the lithography of the microfabricated contacts involving plasma-
enhanced chemical vapor deposition and electron-beam lithography.

e Developed software in C for data acquisition and analysis.

Physics Department, Cornell University, Ithaca, NY
Teaching Assistant May 1989 — May 1984
Courses : Mechanics and Heat (Phys 112)

Optics, Waves and Particles (Phys 214)

PHYS1101 Introductory Physics for Non-majors

PHYS2101 Introductory Physics for Engineering and Science Students

PHYS4271 Waves and Optics

OPTI16102/8102 Waves and Optics

OPTI16105/8105 Optical Property of Materials |

Neil Gardner, M.S. Mechanical Engineering, Fall 2003

Brent Bergner, M.S. Optical Science and Engineering, Fall 2003

Daryl Purcell, M.S. Optical Science and Engineering, Fall 2005

Devendra Karodkar, MS Mechanical Engineering, Spring 2004

Ayman Samara, Ph.D. Optical Science and Engineering, Fall 2005

Katherine Medicus, Ph.D. Mechanical Engineering, Spring 2006

"Ballistic electron emission microscopy of laterally patterned microstructures.” A.
Davies, J. G. Couillard, and H. G. Craighead, Applied Physics Letters 61, 1040-1042
(1992).

"Ballistic electron emission microscopy investigation of SiGe nanostructures fabricated
using reactive ion etching." J. G. Couillard, A. Davies, and H. G. Craighead, Journal of
Vacuum Science Technology B 10, 3112-3115 (1992).

"Ballistic electron emission microscopy characteristics of reverse-biased Schottky
diodes." A. Davies and H. G. Craighead, Applied Physics Letters, 64, 2833-2835 (1994).

"Tunneling spectroscopy of bcc(001) surface-states.” J. A. Stroscio, A. Davies, D. T.
Pierce, R. J. Celotta, Physical Review Letters 75, 2960-2963 (1995).

"Atomic-scale observations of alloying at the Cr-Fe(001) interface.” A. Davies, J. A.
Stroscio, D. T. Pierce, R. J. Celotta, Physical Review Letters 76, 4175-4178 (1996).

Effect of interfacial roughness on exchange coupling.” Unguris J, Celotta RJ, Davies A,



Other
Publications

Pierce DT, Stroscio JA, Journal of Applied Physics 81, 4342-4342 (1997).

“Observations of alloying in the growth of Cr on Fe(001).” Davies A, Stroscio JA,
Pierce DT, Unguris J, Celotta RJ, Journal of Magnetism and Magnetic Materials 165, 82-
86 (1997).

"Polarized light emission from the metal-metal STM junction."” D. T. Pierce, A. Davies,
J. A. Stroscio, and R. J. Celotta, Applied Physics A 66, S403-S406 (1998).

"Non-collinear exchange coupling in Fe/Mn/Fe (001): Insight from scanning tunneling
microscopy.” D. T. Pierce, A. Davies, J. A. Stroscio, D. A. Tulchinsky, J. Unguris, and
R. J. Celotta, Journal of Magnetism and Magnetic Materials, 222 (1-2) 13-27 (2000).

"Estimating the RMS of a Wavefront and Its Uncertainty.” A. Davies and M. Levenson,
Applied Optics, 40, 6203-6209 (2001).

"Advanced Optics Characterization." A. Davies, C. Tarrio, and C. J. Evans, Optics &
Photonics News, 12, 34-38 (2001).

“Displacement Uncertainty in Interferometric Radius Measurements.” T. L. Schmitz, C.
J. Evans, A. Davies, and W. T. Tyler, Annals of the CIRP, 51/1: 451-454, 2002.

“Silicon Wafer Thickness Variation Measurements using the NIST Infrared
Interferometer.” T. Schmitz, A. Davies, C. J. Evans, and R. Parks, Optical Engineering,
42/8: 2281-2290, 2003.

“Correcting for Stage Error Motions in Radius Measurements.” A. Davies and T.
Schmitz, Applied Optics. 44 (28): 5884-5893 OCT 1 2005

“Self-calibration for Micro-refractive Lens Measurements.” N. Gardner and A. Davies,
Optical Engineering, 45 (3): ???, 2006.

“An investigation of uncertainties limiting radius measurement performance.” T.
Schmitz, C. J. Evans, and A. Davies, Extended Abstract, American Society for Precision
Engineering Spring Topical Meeting on Precision Interferometric Metrology, May 2000.

“The NIST X-ray optics CALIBration InterefometeR (XCALIBIR).” A. Davies and C.
J. Evans, Extended Abstract, American Society for Precision Engineering Spring
Topical Meeting on Precision Interferometric Metrology, May 2000.

“Estimating the RMS Wavefront Error from a Data Set and the Associated Measurement
Uncertainty.” A. Davies and M. Levenson, Extended Abstract, American Society for
Precision Engineering Spring Topical Meeting on Precision Interferometric Metrology,
May 2000.



“Sensitivity of Homogeneity Measurements to Sample Position, Focus, and Beam
Coherence.” A. Davies and C. J. Evans, Extended Abstract, American Society for
Precision Engineering Spring Topical Meeting on Precision Interferometric Metrology,
May 2000.

“Interferometric Metrology of Photomask Blanks:  Approaches Using 633 nm
Wavelength.” C. J. Evans, A. Davies, R. E. Parks, L. Shao, NISTIR 6701, December
(2000).

“Haidinger interferometer for silicon wafer TTV measurement.” R. E. Parks, L. Shao, A.
Davies, and C. J. Evans, SPIE Conference Proceedings, SPIE’s 26th Annual
International Symposium Microlithography, February (2001).

“Interferometric Testing of Photomask Blank Flatness.” C. J. Evans, R. E. Parks, L.
Shao, T. Schmitz, and A. Davies, SPIE Conference Proceedings, SPIE’s 26th Annual
International Symposium Microlithography, February (2001).

“Uncertainties in interferometric measurements of radius of curvature.” T. L. Schmitz,A.
Davies, and C. J. Evans, SPIE Conference Proceedings, SPIE’s 46th Annual
International Symposium on Optical Science and Technology, July (2001).

“Interferometric figure metrology; enabling in-house traceability.” C. J. Evans, A.
Davies, T. Schmitz and R. E. Parks, SPIE Conference Proceedings, SPIE’s 46th Annual
International Symposium on Optical Science and Technology, July (2001).

“Improving Metrology for Micro-Optics Manufacturing.” Invited Paper. A. Davies,
SPIE Conference Proceedings, SPIE’s 48th Annual International Symposium on Optical
Science and Technology, Gradient Index, Miniature, and Diffractive Optical Systems Il
Conference, San Diego, August (2003).

“Defining the Measurand in Radius of Curvature Measurements.” A. Davies and T.
Schmitz, SPIE Conference Proceedings, SPIE’s 48th Annual International Symposium
on Optical Science and Technology, Recent Developments in Traceable Dimensional
Measurements Il Conference, San Diego, August (2003).

“Self-Calibration for Micro-Refractive Lens Measurements.” Neil Gardner, Timothy
Randolph, and Angela Davies, SPIE Conference Proceedings, SPIE’s 48th Annual
International Symposium on Optical Science and Technology, Optical Manufacturing
and Testing V Conference, San Diego, August (2003).

“Self-calibration Technique for Transmitted Wavefront Measurements.” Brent C.
Bergner*, Angela Davies, SPIE Conference Proceedings, SPIE’s 48th Annual
International Symposium on Optical Science and Technology, Optical Manufacturing
and Testing V Conference, San Diego, August (2003).

“Traceable Radius of Curvature Measurements on a Micro-Interferometer.” Devendra



Karodkar, Neil Gardner, Brent C. Bergner, and Angela Davies, SPIE Conference
Proceedings, SPIE’s 48th Annual International Symposium on Optical Science and
Technology, Optical Manufacturing and Testing V Conference, San Diego, August
(2003).

“Compact Interferometer for Micro-Optic Performance and Shape Characterization.” K.
M. Medicus, D. Karodkar, B. Bergner, N. Gardner, A. Davies, SPIE Conference
Proceedings, SPIE’s 48th Annual International Symposium on Optical Science and
Technology, Lithographic and Micromachining Techniques for Optical Component
Fabrication Il Conference, San Diego, August (2003).

“Radius of Curvature Uncertainty: Nonlinear Measurand and Treatment”, T. Schmitz and
A. Davies, Proceedings of Uncertainty Analysis in Measurement and Design, ASPE
Summer Topical Meeting, State College, PA, pp. 78-82., June 30-July 1 (2004).

“Advances in micro-lens surface metrology: the role of retrace errors”, Neil Gardner and
Angela Davies, Proceedings of the Optical Fabrication and Testing Conference,
Rochester, NY, October (2004).

“Traceable Radius Measurements of Micro-lenses”, Ayman M. Samara, Brent C.
Bergner, Angela Davies, Kate Medicus and Neil Gardner, Proceedings of the Optical
Fabrication and Testing Conference, Rochester, NY, October (2004).

“The Effect of Phase Change on Reflection on Optical Measurements”, Kate M.
Medicus, Liesel R. Fricke, John E. Brodziak Jr., Sharon Carnevale, Marcus Chaney,
Rachel Wolff, Angela D. Davies, Proceedings of the ASPE Annual Meeting, Orlando,
FL, November (2004).

“Self-calibration for Micro-Refractive Lens Metrology”, A. Davies and N. Gardner,
Proceedings of the 2005 NSF DMII Grantees Conference, Scottsdale, Arizona, January
(2005).

“A  Simulation Package for Evaluating Interferometric Micro-Aspheric Lens
Measurements”, S. A. Gugsa and A. Davies, Proceedings of the 2005 NSF DMII
Grantees Conference, Scottsdale, Arizona, January (2005).

“Measurement advances for micro-refractive fabrication”, Neil Gardner, Angela Davies
and Brent Bergner, Invited Paper, SPIE Conference Proceedings, SPIE International
Symposium on Optical Metrology, Micro- and Nano-Metrology Conference, Munich,
Germany, June (2005).

“Gaussian Beam Modeling of the Radius of Curvature”, Kate M. Medicus, James
Synder, Angela D. Davies, Proceedings of the ASPE 2005 Summer Topical Meeting,
Precision Interferometric Metrology, Middletown, Connecticut, July (2005).

“Systematic Bias Compensation for a Moiré Fringe Projection System”, D. Purcell, A.



Samara, A. Davies, and F. Farahi, SPIE Conference Proceedings, SPIE’s 50th Annual
International Symposium on Optics and Photonics, Recent Developments in Traceable
Dimensional Measurements 111 Conference, San Diego, August (2005).

“Moiré and Fringe Projection Technique for the Measurement of Form, Waviness and
Roughness”, Ayman Samara, Angela Davies, and Faramarz Farahi, SPIE Conference
Proceedings, SPIE’s 50th Annual International Symposium on Optics and Photonics,
Recent Developments in Traceable Dimensional Measurements Il Conference, San
Diego, August (2005).

“Monte Carlo analysis on determination of conic constant of an Aspheric Micro Lens
based on SWLI Measurement”, S. A. Gugsa and A. Davies, SPIE Conference
Proceedings, SPIE’s 50th Annual International Symposium on Optics and Photonics,
Advanced Characterization  Techniques for  Optics, Semiconductors, and
Nanotechnologies 1l Conference, San Diego, August (2005).

“Retrace error evaluation on a figure-measuring interferometer”, Neil Gardner and
Angela Davies, SPIE Conference Proceedings, SPIE’s 50th Annual International
Symposium on Optics and Photonics, Optical Manufacturing and Testing VI Conference,
San Diego, August (2005).

“Radius case study: Optical bench measurement and uncertainty including stage error
motions”, Tony L. Schmitz, Neil Gardner, Matthew Vaughn, Angela Davies, SPIE
Conference Proceedings, SPIE’s 50th Annual International Symposium on Optics and
Photonics, Recent Developments in Traceable Dimensional Measurements IlI
Conference, San Diego, August (2005).

“The Effect of Phase Change on Reflection on Optical Measurements”, Kate M.
Medicus, Anneliese Fricke, John Edward Brodziak Jr, Angela Davies, SPIE Conference
Proceedings, SPIE’s 50th Annual International Symposium on Optics and Photonics,
Recent Developments in Traceable Dimensional Measurements Il Conference, San
Diego, August (2005).

“Gaussian Beam Modeling of the Radius of Curvature Measurement”, Kate Medicus,
James J. Snyder, and Angela Davies, SPIE Conference Proceedings, SPIE’s 50th Annual
International Symposium on Optics and Photonics, Recent Developments in Traceable
Dimensional Measurements 111 Conference, San Diego, August (2005).



MATTHEW A. DAVIES

Associate Professor, Department of Mechanical Engineering & Engineering Science
University of North Carolina at Charlotte, Charlotte NC
(704) 687-3285 (PH), (704) 687-3806 (FAX)
madavies@uncc.edu

PROFESSIONAL PREPARATION
B.S., Mechanical Engineering (Valedictorian), Carnegie Mellon University,1988.
Ph.D., Mechanical and Aerospace Engineering, Cornell University,1993.

APPOINTMENTS

Associate Professor, Department of Mechanical Engineering & Engineering Science,
University of North Carolina at Charlotte (2002-present); Associate Research Professor
(jointly with NIST position), Johns Hopkins University (2001-2002); Mechanical Engineer,
National Institute of Standards and Technology (NIST) (1994-2002); Lecturer, Cornell
University (1994); Postdoctoral Research Associate, Cornell University, (1994);
Graduate Research Assistant, Cornell University (1998-1993), Co-op Student General
Electric Aircraft Engines (1987, 1988).

PUBLICATIONS (10 Selected)
Journal & Conference Publications (5 Closely Related)

1. Davies, M. A., Evans, C. J., Patterson, S., Vohra, R., and Bergner, B.,
“Application of Precision Diamond Machining to the Production of Micro-photonic
Devices”, Proc. of the SPIE, San Diego CA, August, 2003.

2. Davies, M. A., Yoon, H., Schmitz, T. L., and Kennedy, M. D., “Calibrated thermal
microscopy of the tool chip interface in machining, Machining Science and
Technology, 7(2), 2003.

3. Yantek, D. S., Marsh, E. R. and Davies, M. A., “Simulation and measurement of
chatter in diamond turning”, Journal of Manufacturing Science and Engineering,
120(2):230-235, 1998.

4. Damazo, B. N, Davies M. A., Dutterer, B. Kennedy, M., Experiences in Micro-
milling and Micro-drilling, Proc. of the ASPE, October, 1998.

5. Davies, M. A., Chou, K. and Evans, C. J., “On chip morphology, tool wear and
cutting mechanics in precision hard turning”, Ann. CIRP, 1996, 45(1):77-82.

Journal Publications (5 Other)

1. Davies, M. A., Cao, Q., Cooke, A. L., Ivester, R., “On the measurement and
prediction of temperature fields in machining AISI 1045 steel”, Submitted to:
Annals of the CIRP, 52(1):71, 2003,.

2. Davies, M. A. and Burns, T. J., 2001, “Thermo-mechanical oscillations in material
flow during high-speed machining”, Proceedings of the Royal Society, 359:821-
846, 2001.

3. Davies, M. A., Dutterer, B. and Pratt, J. R. and Burns, T. J., 2002, “Stability
Prediction for Low Radial Immersion Milling”, J. Man. Science Eng., 124(2):217-
225.

4. Burns, T. J. and Davies, M. A., “A nonlinear dynamics model for chip
segmentation in machining”, Phys Rev. Lett., 79(3): 447-450.

5. Davies, M. A., Dutterer, B., Pratt, J. R., and Schaut, A., submitted by Bryan, J.,
“On the dynamics high-speed milling with long slender endmills”, Annals of the
CIRP, 47(1), 1998.



SYNERGISTIC ACTIVITIES

1. Member of the American Society for Precision Engineering (ASPE) (1996-
present); Member, Education Committee, ASPE (1998-present); Chair,
Scholarship Committee, ASPE (1998-present).

2. Co-Organizer, Manufacturing Three-Dimensional Components and Devices at
the Meso- and Micro- Scales: A Workshop Cosponsored by the National Institute
of Standards and Technology and The National Science Foundation (NIST, May
18-19, 2001).

3. Associate Editor, Journal of Manufacturing Science and Engineering (2001-
present)

4. Corresponding Member, International Congress of Production Engineering
Research (CIRP) (1999-present);

5. Member, SPIE (2003-present).

COLLABORATORS AND OTHER AFFILIATIONS

Smith, K. S., Davies, A. D., Moyer, P. J., Hocken, R., Schmitz, T. L., Evans, C. J., Burns,
T. J., Pratt, J. R., Dutterer, B. S., Moon, F. C., Schaut, A. J., Bayly, P., Feeny, B.,
Balachandran, B., Shefelbine, W., Damazo, B., Harper, K., Kennedy, M., lvester, R.,
Athavale, S., Furness, R., Theile, J., Halley, J., Snyder J., Marsh, E., Dawson P., Chou,
Y. K., Helvey, A., Medicus, K. M., Bergner, B., Muntean, G., Mann, B., Teague, E. C.,
Polvani, R., Farahi, F., S. Patterson, A. Davies, M. Fiddy, R. H. Hocken.

Thesis Advisor: F. C. Moon

Students: Halley, J., Larsen, E. R., Cao, Q., Cooke, A. L., Vohra, R., Starnes, W. C.,
Carter M. T., Larsen, S. P, Larsen, E. R., Nuttall, M., Ransom, K. L.

HONORS & AWARDS

John T. Parsons Outstanding Young Manufacturing Engineer (2000); Department of
Commerce Bronze Medal (1997); Fannie and John Hertz Foundation Fellow (1988-
1993); Valedictorian, Carnegie Mellon University (1988); Andrew Carnegie Society
Scholar (1987).



Bernadette T. Donovan-Merkert
Professor and Chair
Department of Chemistry
University of North Carolina at Charlotte
9201 University City Blvd.
Charlotte, NC 28223-0001
(704) 687-4436; bdonovan@email.uncc.edu

Professional Preparation

Appointments

Duke University Chemistry B.S. (1983)
University of Vermont Analytical and Inorganic Chemistry Ph.D. (1988)
Dartmouth College Organometallic Chemistry Postdoc (1988-90)
Univ. of Texas at Austin Electroanalytical Chemistry Postdoc (1990-92)
2004 Professor and Chair, Department of Chemistry, UNC Charlotte

2003 Professor (Analytical Chemistry), UNC Charlotte

1998-2003  Associate Professor (Analytical Chemistry), Tenured, UNC Charlotte
1992-1998  Assistant Professor (Analytical Chemistry), UNC Charlotte

Awards and Honors (selected)

Phi Kappa Phi (2006)

Camille and Henry Dreyfus Scholar-Fellow Award (2003)

Harshini V. de Silva Graduate Mentor Award, UNC Charlotte (2003)

Discussion Leader, Gordon Research Conference on Organometallic Chemistry (2003)
Finalist, Bank of America Award for Teaching Excellence, UNC Charlotte (2002)

US Young Observer, IUPAC Meeting, Brisbane, Australia (2001)

Invited Speaker, Organometallic Chemistry Gordon Research Conference (1999)
Henry Dreyfus Teacher-Scholar Award (1998)

Discussion Leader, Gordon Research Conference on Organometallic Chemistry (1997)

Recent Publications and Presentations (selected)

Donovan-Merkert, B.T. “Electrochemically-promoted catalytic asymmetric hydrogenation
reactions” Abstracts of Papers, 231% National Meeting of the American Chemical Society,
Atlanta, GA, March 26-30, 2006; American Chemical Society, Washington, DC, 2006; ORGN
433.

Donovan-Merkert, B.T.; Freeman, S.T.N. “Chiral modified electrodes for electrochemically-
promoted hydrogenation reactions” Abstracts of Papers, 228" National Meeting of the American
Chemical Society, Philadelphia, PA, August 22-26, 2004; American Chemical Society,
Washington, DC, 2004; INOR 3309.

Hackney, S.H.; Donovan-Merkert, B.T. “The construction of a Rh(DIOP) modified electrode for
electrochemically-promoted catalytic asymmetric synthesis” 229" National Meeting of the
American Chemical Society, San Diego, CA, March 13-17, 2005; American Chemical Society,
Washington, DC, 2005; INOR 215.


mailto:bdonovan@email.uncc.edu

J Golden, M.L.; Donovan-Merkert, B.T. “Preparation of chiral ruthenium bis(oxazoline) complexes
for electrochemically-promoted hydrogenation” 229" National Meeting of the American
Chemical Society, San Diego, CA, March 13-17, 2005; American Chemical Society, Washington,
DC, 2005; INOR 219.

. Baldridge, K.K.; Donovan-Merkert, B.T.; O’Connor, J.M.; Lee, L.1.; Closson, A.; Fandrick, D.;
Tran, T.; Bunker, K.D.; Fouzi, M.; Gantzel, P. “Ring-strain effects on the oxidation potential of
enediynes and enediyne complexes Organic and Biomolecular Chemistry 2003, 1, 763.

. Alvarez, H.M.; Krawiec, M.; Donovan-Merkert, B.T.; Fouzi, M.; Rabinovich, D. “Modeling
Nickel Hydrogenases: Synthesis and Structure of a Distorted Octahedral Complex with an
Unprecedented [NiS4;H;] Core” Inorganic Chemistry 2001, 40, 5736.

. B.T. Donovan-Merkert, J. Malik, L.V. Gray, J.M. O’Connor, B.S. Fong, M.-C. Chen,
“Electrochemical Studies of a Metallacyclobutene Complex: Synthesis of a Furan by Oxidation of
a Cobaltacyclobutene” Organometallics 1998, 17, 1007.

. B.T. Donovan-Merkert, C.R. Clontz; L.M. Rhinehart, H.I. Tjiong, C.M. Carlin, T.R. Cundari, A.L.
Rheingold, I. Guzei, “Rhodocenium Complexes Bearing the 1,2,3-Tri-tert-butylcyclopentadienyl
Ligand: Redox-Promoted Synthesis, Mechanistic, Structural and Computational Investigations”,
Organometallics 1998, 17, 1716.

Recent external funding
. Camille and Henry Dreyfus Scholar-Fellow Award, $105,000.00 (June 1, 2004 —
June 30, 2006) “Electrochemically-promoted asymmetric synthesis (PI)

. National Science Foundation, $225,000.00 (August 15, 2001 — July 31, 2005) “Asymmetric
Hydrogenation at Electrode Surfaces” (PI)

. National Science Foundation, RUI/MRI, $250,455.00 (UNC Charlotte match $115,384) (August
1, 2003-July 31, 2006) “Purchase of a 400 MHz NMR spectrometer” (Co-Pl)

Thesis Advisor and Postgraduate-Scholar Sponsor

J Postdocs (total) = 4

. M.S. students advised (thesis director, total) = 9

o Undergraduate students advised in research (total) = 39

. High School students advised in research (ACS Project SEED) = 2

Graduate courses taught and developed

. Electroanalytical Chemistry (Chem 6115)
. Practical NMR Spectroscopy (Chem 6115)
. Organometallic Chemistry (Chem 6126)

Undergraduate courses taught and developed

. Quantitative Analysis lecture (CHEM 3111)
Quantitative Analysis, lab (CHEM 3111)

Survey of Instrumental Analysis, lecture (CHEM 3113)
Instrumental Analysis, lecture (CHEM 4111)



Instrumental Analysis, lab (CHEM 4111)
Science, Technology and Society (LBST 2213)

Relevant Service Activities

Co-program Chair, Division of Inorganic Chemistry, American Chemical Society (2003-present)

Established the Student Travel Award Program for the Division of Inorganic Chemistry, American
Chemical Society (2000)

Chair of Student Travel Awards Committee, Division of Inorganic Chemistry, American Chemical
Society (2000-2003)

Member, Executive Committee, Division of Inorganic Chemistry, American Chemical Society
(1999-present)

Carolina-Piedmont Local Section of ACS (Chair, 1996; Chair-Elect, 1995)

Faculty Advisor, Student Affiliates of the ACS (UNC Charlotte, 1999-2003)

Chair, Steering Committee, UNC Charlotte Undergraduate Research Conference (since 2000)



Thomas D. DuBois

a. Professional Preparation

McMurry College
Abilene, Texas

Ohio State University
Columbus, Ohio

Ohio State University
Columbus, Ohio

b. Appointments

Present-July 2004

June 2000-July 2004

Present - July 1997

Present - July 1996**
Present - July 1977

July 1977 - June 1971
July 1971 - June 1967

Chemistry

Inorganic Chemistry

Inorganic Chemistry

B.A., 1962

M.S., 1965

Ph.D., 1967

Charles H. Stone Professor of Chemistry
Director of Computational Chem. and Visualization Laboratory

Charles H. Stone Professor of Chemistry
Chair, Department of Chemistry
Director of the Computational Chemistry and Visualization

Laboratory

Charles H. Stone Professor of Chemistry
Director of the Computational Chemistry and Visualization Laboratory

Charles H. Stone Professor of Chemistry
Professor, Department of Chemistry
Associate Professor, Department of Chemistry
Assistant Professor, Department of Chemistry
University of North Carolina at Charlotte

*Member of Ph.D. faculty in Biology since 2000
**Member of Ph.D. Faculty in Electrical Engineering since 1996

Member of Ph.D. Faculty in Mechanical Engineering since 1996

c. Publications

Arthur Greenberg and Thomas D. DuBois, “Amid-N-Oxides: an Ab Initio Molecular Orbital
Study” Journal of Molecular Structure, 567-568 (2001) 303-317.

Kim, Mahn-Jong, MacDonnell, Frederick M., Gimon-Kinsel, Mary E., DuBois, Thomas,
Asgharain, Griener, James C., "Global Chirality in Rigid Decametallic Ruthenium Dendrimers,"
Angew. Chem. Int. Ed. 2000, 39, 615.

d. Synergistic Activities



Developed and taught the inorganic chemistry curriculum at UNC Charlotte (Intermediate
Inorganic Chemistry (Chemistry 2125), Advanced Inorganic Chemistry with laboratory
(Chemistry 4121/5121) and Theoretical Inorganic Chemistry (Chemistry 6125).

Played a leadership role in gaining ACS accreditation of the B.S. degree and in developing the
chemistry honors program, the university-industry internship program and in developing and
implementing the MS degree program at UNC Charlotte. Later developed the "Emphasis in
Microelectronic™ option for the M.S. Program

Developed and taught the microcomputer interfacing courses at UNC Charlotte (Modern
Laboratory Methods (Chemistry 1106), Microcomputer Interfacing with laboratory (Chemistry
4112/5112).

Developed, with the aid of an NSF/ILI award, a computational chemistry and visualization
laboratory based on eight SGI workstations. Developed and taught the Computational Chemistry
course (Chemistry 4200/5200) and its laboratory (1996).

Developed materials and/or presented workshops and short courses in "Computer-Aided
Experimentation,” "Introduction to Computational/Visualization Methods in Chemistry,” and "A
Unified Approach to the Study of Chemical Reaction in Freshman Chemistry" for high school
teachers and university faculty.

e. Graduate and Postdoctoral Advisors.

Dr. Devon W. Meek (Deceased)
Department of Chemistry

The Ohio State University

100 West 18th Avenue

Columbus, Ohio 43210-1185



Mahnaz El-Kouedi
Assistant Professor
Department of Chemistry, University of North Carolina, Charlotte
9201 University City Blvd.
Charlotte, NC 28223
Home (704) 548-1735, Work (704) 867-4440
melkoue@email.uncc.edu

EDUCATION

2001 Ph.D. in Chemistry, Georgetown University, Washington D.C.
Thesis Title: The Optical Properties of Au/AgX Nanoparticle Composite.
July 2001.

1995 B.Sc. in Chemistry (cum laude),

Minor in Physics,
American University in Cairo, Cairo, Egypt.

1991 International Baccalaureate
International School of the Sacred Heart, Tokyo, Japan.

POSITIONS HELD

2003-present Assistant Professor, Department of Chemistry, University of North
Carolina, Charlotte

Research involves the fabrication of novel nano-materials for application
to chemical and biological sensing.

2001-2003 Postdoctoral Fellow, The Pennsylvania State University

Advisor: Professor Christine D. Keating

e Developed techniques to self-assemble nanowires using DNA for
molecular electronics applications.

e Studied nanowire aggregation phenomena at a two phase aqueous
interface using reflectance optical microscopy.

e Trained graduates, undergraduate students and technical staff,
including students from physics and engineering.

e Guest lectured undergraduate inorganic, honors chemistry, and
introductory chemistry classes.

1996-2001  Graduate Assistant, Georgetown University
Advisor: Professor Colby A. Foss, Jr.
e Synthesized and characterized novel metal-semiconductor
nanocomposite materials and colloids.



mailto:melkoue@email.uncc.edu

e Conducted experiments using various spectroscopic and
electrochemical techniques.

e Gained experience in Transmission Electron Microscopy (TEM) and
sample preparation procedures including sectioning.

e Performed computer simulations using single particle scattering and
effective medium theories.

e Instructed general chemistry recitations as well as led advanced
chemistry laboratories.

Fall 2000 Consultant, Surromed Inc. Palo Alto California
e Set-up anodic aluminum oxide anodization experiments, and trained
technical staff in template synthesis technologies.

1995-1996  Teaching Assistant, American University in Cairo
e Supervised undergraduate labs including analytical, instrumental,
organic and inorganic.

1995 Summer Trainee, National Institute of Chemistry, Prague
e Trained in Nuclear Magnetic Resonance (NMR).

1994 Summer Trainee, Naval American Medical Research Unit, Cairo.
e Experienced with serology, Elisa testing, preparation of growth media,
and separation of blood.

AWARDS

1. Oak Ridge Associated Universities 2004 Ralph E. Powe Junior Faculty Enhancement
Award.

CONFERENCE PRESENTATIONS

1. “An Investigation of the Influence of Striping Pattern on the Performance of
Silver and Gold Striped Nano-Rod Arrays as SERS Substrates” Mahnaz El-
Kouedi, and Brandy Broglin, ACS SERMACS meeting, Memphis November
2005.

2. “Enhanced Transmission of Light Through Chemically Grown Arrays of Sub-
Wavelength Holes” Jerry Heath and Mahnaz El-Kouedi, ACS SERMACS
meeting, Memphis November 2005.



w

10.

11.

12.

13.

14.

“Novel Nanopatterned Surfaces to Investigate for Optimal SERS Enhancement”
J. Tres Brazell, E. Charles Sykes and Mahnaz El-Kouedi, UNC-Charlotte
Symposium on Nanoscale Science and Engineering, October 2005.

“Gold, Silver and Striped Nanorod Arrays Employed as Surface-Enhanced
Raman Scattering Substrates” Broglin, B.; Andreu, A.; El-Kouedi, M. ACS
National meeting, San Diego, March 2005.

“Novel Nano-materials for Chemical and Biological Sensing” Brazell, J.T.; El-
Kouedi, M. North Carolina Symposium for Undergraduate Research, Raleigh,
April 2005.

“Synthesis and Characterization of Nanoscale Electrochemical Sensors” Andreu,
A.; El-Kouedi, M. ACS National meeting, Philadelphia, August 2004.

“Synthesis of Polymer Supported Metal Nanorod Arrays For Optical Biosensing”
El-Kouedi, M. OSIE 2003, Orlando, November 2003.

“Nanoscale Design of Optical Materials” Schmedake, T.; EI-Kouedi, M.; Stout,
G.F.; Fiddy, M. Nanofair Conference, Dresden, December 2003.

“Combining Specific and Nonspecific Forces for Assembly of Metal
Nanoparticles” EI-Kouedi, M.; Goodrich, G.P.; Keating, C.D. FACSS 2002,
Providence, October 2002.

“Aqueous Two Phase Systems as a Tool for Nanoassembly” El-Kouedi, M.;
Goodrich, G.P.; Dillenback, L.M.; Etherton, M.R.; Reiss, B.D.; Keating, C.D.
MRS 2002, Boston, December 2002.

“An Investigation of Mixing in Au/AgX Heterojunction Nanorods” El-Kouedi,
M.; Foss, C.A. Jr. MRS 2000, Boston, November 2000.

“A Spectroscopic Investigation of Nanoparticle Silver Halides and the Effects of
Adjacent Metal Particles on their Optical Properties” EI-Kouedi, M.; Foss, C.A. Jr.
CMACS 2000, Cincinnati, May 2000.

“Metal-Semiconductor Interactions in Gold-Silver lodide Nanocomposite
Systems”; EI-Kouedi, M.; Foss, C.A. Jr. Manhattan Poster Project, National
Institute of Standards and Technology, November 1998.

“ The Effects of Electrochemical Synthesis Parameters on the Structure of
Gold/Silver lodide Nanoparticles”; El-Kouedi, M.; Foss, C.A. Jr. The 193"
Meeting of the Electrochemical Society, Abstract No. 9, San Diego, May 1998.



INVITED TALKS

1. “Novel Nanomaterials for Biological and Chemical Sensing” Chemistry
Department, Simmons College, Boston, November 2005.

2. “Application of Nanostructured Materials to Biomolecule Detection” Chemistry
Department, East Tennessee State University, February 2004.

3. “Application of Nanostructured Materials to Biomolecule Detection” Biology
Department, UNC-Charlotte, November 2003.

4. “Optical Properties of Au/AgX Composite Materials” at the Materials Research

Science and Engineering Center, Pennsylvania State University, October 2001.

PROPOSALS FUNDED

1. Junior Faculty Research Grant (UNC-Charlotte) “ Electrochemical Detection of DNA
using High Surface Area Nanorod Array Electrodes” (PI, $6,000)

2. Oak Ridge Associated Universities “Porous Aluminum Oxide-based Nanotechnology”
(PI, $10,000)

STUDENTS DIRECTED IN UNDERGRADUATE RESEARCH

Fall 2003: Sarah Davidson, Fabrication of porous aluminum oxide

Fall 2003 and Spring 2004: Luis Lecaros, Metal nanoparticle synthesis

Fall 2003 and Spring 2004: Happy Wyche, DNA attachment to nanostructures
Spring and Summer 2004: Jonathon Brazell, Nanocomposites for SERS
Summer 2004: Dipika Patel, Electrochemical DNA sensors

Fall 2004 and Fall 2005: Jonathon Brazell, Surface patterned Al

Spring 2005: Mahbuba Begum, Chronocoulometry of Nanowires

Summer 2005: Neha Godiwala (UNC-Chapel Hill), Chronocoulometry of Nanowires



Summer 2005-Fall 2005: Sharonda Johnson, Reflectance Spectroscopy of Nanopatterned
Surfaces

Fall 2005: W. Keith Burgess, Anisotropic Materials as Slow Light Substrates

Fall 2005-present: David Holland, Surface Area Analysis of Porous Silica Spheres

Fall 2005-present: Jeff Gerst, Striped Nanorod Arrays as SERS Substrates

Spring 2006: Sarah Subaran, Al nanopatterned surfaces

Spring 2006: Sonal Patel, Al SERS substrates

STUDENTS DIRECTED IN GRADUATE RESEARCH

Fall 2003-Fall 2004: Aja Andreu, Synthesis and Characterization of Nanoscale
Electrochemical Sensors (Defended M.S. December 2004).

Fall 2003 — Summer 2005: Brandy Broglin, Striped Nanowire Arrays for Surface-
Enhanced Raman Spectroscopy. (Defended M.S July 2005).

Spring/Summer 2005- Present: Jerry Heath, Plasmonic Nanolithography

COMMITTEES

Fall 2003-present Chemistry Department Budget Committee

Summer 2004- present Nanoscale Science Ph.D Planning Committee

Spring 2005-present Nanotechnology Symposium Organization Committee
Summer 2005 Office Assistant Search Committee

TEACHING

Fall 2003 Chem. 1251 (General Chemistry)

Spring 2004 Chem. 1251 (General Chemistry)

Fall 2004 Chem. 3111 and 3111L (Quantitative Analysis)

Spring 2005 Chem. 1251 (General Chemistry)

Fall 2005 Chem. 3111 and 3111L (Quantitative Analysis)



Spring 2006 LBST 2213 (Science, Technology and Society)

PROFESSIONAL AFFILIATIONS

American Chemical Society
Materials Research Society
Electrochemical Society
American Physical Society

ACTIVITIES

1999-2000  Co-President of the Graduate Student Organization of Chemists.
e Acted as liaisons between faculty and students.
e Coordinated student run activities.
1999-2001  Student Representative of the Chemistry Department Safety Committee.

e Conducted departmental laboratory safety inspections.

1999 Georgetown University Writing Program Fellow.
2000 Volunteer for the Meridian International Center Cultural Ambassador
Program.

2000-2001  Volunteer for “Kids for Chemistry” Program.

2001-present Member of the “Science Lions” outreach program at PSU
e Developed nanotechnology and colloidal chemistry demonstrations

for school kids.

Summer 2002 Mentored high school student for the Women in Science and Engineering
program, and trained high school teacher for the Materials Research
Science and Engineering Center outreach program.

Spring 2003  Volunteer for the PSU Materials Research Science and Engineering
Center (MRSEC) outreach program.

Spring 2003-Present Referee for Langmuir, and the Journal of the American Chemical
Society.

Spring 2004  Judge for Graduate Research Fair



Spring 2004  Attended workshop entitled “Chemistry of Leadership: A Women's
Leadership Development Program” sponsored by the Committee on the
Advancement of Women Chemists (COACh) Anaheim, CA March 2003.

Fall 2004 Attended with UNCC delegation, the University of North Carolina
Roundtable discussions with the Department of Defense, entitled
“Biosupported Products and systems for National Defense”.

Fall 2004-Present Co-advisor of the Chemistry Club UNCC

Spring 2005-Present  NSF proposal referee

Summer 2005  NSF panelist

Summer 2005  Participant in the UNC-Charlotte Summer Institute for Developing

Multi-Cultural Curricular Modules.
Summer 2005  Guest speaker for the UNC-Charlotte UTOP program
Fall 2005-Present Organizer for the exhibit entitled “The Natural World as Art and
Science”

Spring 2006-Present Journal referee for Nanotechnology

PUBLICATIONS

1. “Detection of DNA Oligonucleotides on Nanowire Arrays using Chronocoulometry”
Andreu, A.; Merkert, J.W.; Lecaros, A.L.; Broglin, B.L.; Brazell, J.T.; EI-Kouedi, M.
Sensors and Actuators B, Chemical, In Press 2006.

2. ““Synthesis and Characterization of Nanowire based Anisotropic Conductors” Sykes,
E.C.H.; Andreu, A.; Deadwyler, D.A.; Daneshvar, K.; EI-Kouedi, M. Journal of
Nanoscience and Nanotechnology (JNN), Accepted 2006.

3. “Biofunctionalized Nanoparticles for SERS and SPR” EI-Kouedi, M.; Keating, C.D.
In NanoBiotechnology; Mirkin, C.A.,: Niemeyer, C.M. Ed.; Wiley-VCH. 2004.

4. * Partitioning and Assembly of Metal Nanoparticles and their Bioconjugates in
Aquesous Two-Phase Systems” Helfrich, M.R.; EI-Kouedi, M.; Etherton, M.R.;
Keating C.D. Langmuir, 2005, 21, 8478.



10.

11.

“Nanowire based One Dimensional Conductive Films”. Sykes, E.C.H.; Andreu. A;
Deadwyler, D.A.: Daneshvar, K.; EI-Kouedi, M. Submitted to Advanced Functional
Materials September 2005.

“Pole Figure Analysis of Preferential Alignment of Au/Agl Composite Materials”
El-Kouedi M.; Foss, C.A. Jr.; Bodolosky-Bettis, S.A.; Bachman, R.E. J. Phys. Chem.
2002, 106, 7205.

“ Optical Properties of Gold-Silver lodide Nanoparticle Pair Structures ’; EI-Kouedi,
M.; Foss, C.A. Jr. J. Phys. Chem. B, 2000, 104, 4031.

“ Electrochemical Synthesis of Asymmetric Gold-Silver lodide Nanoparticle
Composite Films ”; EI-Kouedi, M.; Sandrock, M.L.; Seugling, C.J.; Foss, C.A. Jr.
Chem. Mater. 1998, 10, 3287.

“Optical Properties of Nanoparticle Pair Structures”; Sandrock, M.L.; ElI-Kouedi,
Gluodenis, M.; Foss, C.A. Jr. MRS Symposium Proceedings, 2000, 635, C2.1.

“Toward Artificial lon Channels: Self-Assembled Nanotubes from Calix[4]arene-
Guanosine Conjugates”; Sidorov,V.; Kotch, F.; EI-Kouedi, M.; Davis, J. Chem.
Comm. 2000, 23, 2369.

“An Investigation of the Influence of Striping Pattern on the Performance of Silver
and Gold Striped Nano-Rod Arrays as SERS Substrates” Broglin, B.L.; Brazell,
J.T.; Gerst, J.; EI-Kouedi, M. Manuscript in Preparation.

Invention Disclosures Filed/Provisional Patents:

a) “Electrochemical detection of DNA using high surface area nanorod array
electrodes” (#UNCC IR 2004-046)

b) *“Fabrication of a Nanosensor DNA Microarray Chip” (#UNCC IR 2004-047)

c) “Synthesis and Characterization of Nanowire based Anisotropic Conductors”
(#UNCC IR 2005-037)



REFERENCES

1. Professor Christine D. Keating- Department of Chemistry, Pennsylvania State
University, University Park, State College PA, 16802, (814) 863-7832.

2. Professor Colby A. Foss, Jr.- Trex Enterprises Corporation Advanced Materials
Group, 3038 Aukele Street, Lihue, HI, 96766, (808) 245-6465.

3. Professor Daniel Rabinovich-Department of Chemistry, UNC-Charlotte,
Charlotte, NC, 28269.

4. Professor Robert E. Bachman- Department of Chemistry, University of the South,
Sewanee, TN 37383, (931)598-1336.

5. Professor Paul S. Weiss-Department of Chemistry, Pennsylvania State University,
University Park, PA 16802, (814)865-3693.
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HORACIO V. ESTRADA

EDUCATION:

Ph. D. Electrical Engineering, Rensselaer Polytechnic Institute, Troy, NY 12180 1983

M. Sc. Electrical Engineering — CIEA-National Polytechnic Institute, México City, México 1975

B. Sc. Control, Communications and Electronic Engineering, University of Guadalajara (México) 1973

PROFESSIONAL CAREER:

Associate Professor Mechanical Engineering and Engineering Science Dept. 1983-Present
University of North Carolina-Charlotte, Charlotte, NC 28223

Senior Design and Goodrich Corp. — Advanced Micromachines - Cleveland, OH 2001-2002

Testing Engineer Worked on the Design and Testing of MEMS-based Microsensors and Optical MEMS

Visiting Professor Dept. of Electronics and Computing Engineering Spring 1999
University of Guadalajara (México)

Associate Researcher  Applied Physics Dept. Research Center of Ensenada-CICESE, 1980-1983
Ensenada, BC (México) — Microwave Devices

Research Assistant Electrical Engineering Dept. Rensselaer Polytechnic Institute, 1978-1980
Troy, NY 12180

Instructor Dept. of Electronics and Computing Engineering 1973-1976

University of Guadalajara (México)
WORK AND RESEARCH INTERESTS:

e Design and Fabrication of MEMS and Microsensors ¢ Biosensors and Instrumentation

e Semiconductor Materials and Devices e Thin-Film Electronic Materials

e  Ultrasound and Surface Acoustic Wave Devices e Semiconductor Processing & Microelectronics
PUBLICATIONS:

Over 30 scientific and technical papers in various journals and conference proceedings. Most recent:

e Syed Samsul Amin and Horacio V. Estrada, Design of a Three Axes Accelerometer by Summit-V process,
Proceedings of the 2™ International Conference on Structure, Processing & Properties of Materials, SPPM, February
2004, Dhaka, Bangladesh.

e L. Whitby, J. Weiss, J. Branonm, H. Estrada, et al. A Guide for the Dynamic Calibration of Pressure Transducers,
Calibration Standard, Instruments Society of America, The Instrumentation Systems, and Automation Society,
Nov. 2003.

e C. Apanius, J. Siekkinen and H. V. Estrada, Temperature Compensated User-Friendly Silicon Strain Gages, Trans.
Sensors Expo, Chicago, IL, Sept. 2001.

e M. L. Nagy, C. Apanius, J. Siekkinen and H. V. Estrada, A User-Friendly High Sensitivity Strain Gage, Sensors
Magazine, June 2001.

e H. V. Estrada and J. F. Estrada-Vazquez, A New Method for the Characterization of Longitudinal and Transverse
Strain Sensitivities of Conductive Thin Films, Proceedings of the 3rd. International Workshop on Mixed-Mode
Integrated Circuits and Systems, IEEE-CONACYT, Puerto Vallarta, Mexico. Contributing paper #134, pp. 214-217,
1999.

Manuscripts in preparation:

e N. Singh and H. V. Estrada, A MEMS Polysilicon Linear Variable Differential Transformer (LVDT), submitted for
presentation in the 3" Annual Micro Nano Breakthrough Conference, to be held in Vancouver, WA, July 2006

e H. V. Estrada and P. H. DeHoff, A Simple and Accurate Method for the Characterization of Foil Metal Strain
Gages’ Transverse and Shear Sensitivity, to be submitted to the Journal of Experimental Mechanics, May 2006

e K. Lewis, J. McTighe and H. V. Estrada, Health Monitoring of Carbon Fiber Reinforced Composites Using Silicon
Strain Gages, to be resubmitted.

e N. Singh and H. V. Estrada, Design and Characterization of MEMS Surface Machined 3-D Silicon Coils.

CONFERENCES PRESENTED:
Over 20 presentations in various national and international technical conferences, seminars and symposia. Most
recent: A week-long “Workshop on MEMS-principles and MEMS-based Microsensors”, as part of the BioMEMS
Symposium at the Monterrey Institute of Technology, Monterrey, NL, Mexico, March 2004, and “Microsensors for
Automotive and Aerospace Applications” as part of the “2005 Mechatronics Symposium” at the Monterrey Institute
of Technology,. Campus Guadalajara, Mex, Oct. 2005,
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INVENTION DISCLOSURES - PATENTS:
e  Patent US#6,912,759 — Coauthor — on Manufacturing of Thin Piezoresistive Pressure Sensors — July 2005.
e  Co-author of an invention on MEMS-based strain gages disclosed to Goodrich Corp. —2001
e 3 Patent Disclosures submitted to UNC-Charlotte, on temperature, strain and pressure sensors — 1996-99
e In preparation — invention disclosures to UNC-Charlotte:
a) A Novel Structure/Principle for Humidity Sensing Application, 2006.
b) Thin Films Strain Gages and (Gage) Configuration/Geometry for the Full-Continuous Integration of Strains on
Cylindrical Structural Elements and Optimization of Load Cells Based on Such - 2006

RELEVANT TECHNICAL EXPERIENCE:

e Electronic device fabrication, e  Photolithography,

e  Chemical microelectronics processing, e  Thin-film deposition techniques,

e FElectrical characterization of electronic materials, e Mechanical testing of materials,

e Design and fabrication of SAW-devices, sensors and MEMS, e CAD-design

e  Contactless measurement of critical-dimensions in MEMS and electronic devices,

e  Computer data acquisition, e Virtual Instrumentation

REVIEWER OF TECHNICAL AND SCIENTIFIC PAPERS, RESEARCH PROPOSALS AND TEXTBOOKS:
e  Journal of Materials Research, e The Electrochemical Society,

e American Physical Society, e  North Carolina Chamber of Commerce
e Journal of Dynamic Systems, Measurement and Control (2004) e Journal of Lightwave Technology (2003)
e  Prentice Hall (2005)

NATIONAL TECHNICAL COMMITTEES:
ISA - National Committee for Development of Standards for the Testing of Pressure Transducers, Member, 1997-2002

RESEARCH GRANTS AND CONTRACTS:

Principal Investigator or Co-Investigator of 20 Research and Development Grants from various institutions/companies,
including the National Science Foundation, Department of Education, IBM, North Carolina Biotechnology, Tektronix,
Microelectronics Center of North Carolina (MCNC) and UNC-Charlotte.

In preparation: Research proposal on “Thermal Optimization of MEMS-silicon Strain Gages and Hall-effect Devices”,
2006.

SCIENTIFIC AND PROFESSIONAL SOCIETIES:
IEEE, member Instruments Society of America (ISA), member

COURSES, WORKSHOPS FOR PROFESSIONAL DEVELOPMENT:

Have attended several Short Courses and Workshops in the areas of MEMS, III-V compounds, semiconductor materials
processing and characterization, instrumentation, and experimental stress analysis. Most recent: “Sandia Labs’
SUMMIT-V MEMS Design”, July 2003.

TEACHING EXPERIENCE:

e  UNC-Charlotte. Mechanical Engineering and Engineering Science Dept. Have taught on different subjects/topics at
both, graduate and undergraduate levels, in the areas of MEMS, Microelectronics Processing, Electronic Materials,
Semiconductor Devices, Engineering Materials, Circuits, Instrumentation, Laboratories, and Statics.

e Research Center of Ensenada (México), Applied Physics Dept., Taught graduate-level courses in the areas of Linear
Systems and Semiconductor Devices.

e University of Guadalajara (México), College of Engineering and Graduate School, Taught graduate and under-
graduate courses in the areas of Instrumentation, Semiconductor Technology, Control Theory and Electronic
Circuits

Adyvisor and/or Co-Advisor of Graduate Theses and Senior Projects:

e 11 Graduate Theses at the Master and Doctoral levels. Most recent Master - on the development of a new humidity
principle/sensor 2005. Work in progress - PhD student N. Singh — Development of a micro-LVDT and microcoils.

e 15 Senior Projects in Mechanical Engineering and Engineering Science

e 4 Design Projects in Electronics and Instrumentation

CONSULTING:
e University of Florida. Development of high-temperature strain gages, for the measurement of residual stresses in
metal-ceramic structures. 1997.

e Goodrich Corp. Development of flexible silicon strain gages and their use on composite health monitoring. 1999-
2004
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University of North Carolina at Charlotte, 9201 University City Boulevard, Charlotte, NC 28223
Phone: 704 687 4443; Fax: 704 687 3151; E-mail: metzkorn@email.uncc.edu

3040 Heathcroft Court, Charlotte, NC 28269
Phone: 704 549 4553

PERSONAL DATA

Date of Birth:
Place of Birth:

Citizenship:

September 6™, 1970
Koblenz — Rhineland-Palatinate / Germany

German

Employment status:  permanent US resident

Languages:

EDUCATION

12/98

09/94

10/91

fluent in German and English, advanced in French

basics in Spanish, Russian and Chinese

Dr. rer. nat. / Chemistry (Ph.D.)

Albert-Ludwigs-Universitat, Freiburg / Germany — Department of Chemistry
Dissertation: “ Homologous (Iso)Pagodanes and (Iso)Pagodadienes: Syntheses,
4C/3e Radical Cations and 4C/2e Dications”

(Supervisor: Prof. Dr. Horst Prinzbach)

Diplom-Chemiker (M.S.)

Albert-Ludwigs-Universitét, Freiburg / Germany — Department of Chemistry
Thesis: “ Synthese von [2.2.1.1]Isopagodadiene: Oxidationspotential, Homo-
konjugation”

(Supervisor: Prof. Dr. Horst Prinzbach)

Vordiplom / Chemie (B.S.)
Albert-Ludwigs-Universitét, Freiburg / Germany — Department of Chemistry
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PROFESSIONAL ORGANIZATIONS

Member of

the German Chemical Society (GdCh)
the American Chemical Society (ACS)
and the Organic Division of the American Chemical Society

and the Fluorine Division of the American Chemical Society

PROFESSIONAL EXPERIENCE

Since 08/05

06/02-06/05

06/99-05/02

Assistant Professor (Chemistry)

UNC Charlotte

Senior Research Associate

University of Southern California / Loker Hydrocarbon Research Institute
Postdoctoral Research Associate

I) Research on synthetic hydrocarbons, related to alternate fuel sources: high pressure
alkylation and acylation reactions in superacidic media, using homo- and
heterogeneous systems

I1) High Energy Density Materials (HEDM): development of a new and safe NF,
transfer methodology, experimental experience with F,, NF, and various aspects of
fluorination chemistry, preparative targets included heterocyclic (e.g. diazocines) and
polycyclic (e.g. natosanes) systems

I11) Oxonium lons and Polycations: multi-step syntheses of suitable precursors for the
generation of mono-, di- and tricationic species (e.g. heteroadamantanes, asteranes,
allenes)

IV) Syntheses of sterically crowded olefins and cyclopropane derived systems with
the potential as a superior fuel in propellant formulations, work includes the revisiting
of tetrakis-tert.-butylethylene

V) Further duties included supervising and teaching of undergraduate, graduate and
summer students in the organic laboratory

(Mentors: Prof. Dr. George A. Olah, Katherine B. and Donald P. Loker Distinguished
Professor and 1994 Nobel Laureate; Prof. Dr. G. K. Surya Prakash, George A. and
Judith A. Olah Nobel Laureate Chair in Hydrocarbon Chemistry and 2004 ACS

Fluorine Award winner)
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10/94-05/99

03/01-12/02

10/94-12/98
01/96-07/96

05/96-12/97

Graduate Research Associate

) Multi-step syntheses of complex cage hydrocarbons with defined structural
modifications of the strategic cyclobutane core, involving a wide variety of organic
reactions, particularly photochemical transformations; interpretation of ‘H-, *-C-
NMR (including homo- and heteronuclear decoupling experiments), FT-IR, MS,
elemental analysis and X-ray analysis

I) International co-operations to investigate the physicochemical properties of
(iso)pagodanes by calculations, EPR, CV, FDMR and oxidation in magic acid

I1l) Supervisor for advanced undergraduate and graduate students in organic
chemistry at the Institute of Organic Chemistry and Biochemistry

IV) Instructor of laboratory assistants and students (advanced organic chemistry)

Chemical Contractor

Literature evaluation for Metall-Chemie Goerrig GMbH &Co. KG, comparative
literature and patent searches using SCIFinder and BeilsteinCrossfire

Concept development: “Recycling of laboratory waste”

Cooperation with BOEHRINGER INGELHEIM PHARMA KG: syntheses of
heterocyclic drug candidates, aspects of SAR, combinatorial approach and
pharmacological basics

Cooperation with the Institute of Biophysics and Radiation Biology at the University
of Freiburg (Prof. Dr. Kreutz): syntheses of aromatic lead candidates

on a future diploma thesis. Supporting seminars were organized by supervisors and
given by teachers and students weekly. Work included regular oral exams of the
students and a final written test to be graded by the supervisors in co-operation with

the responsible professor.

Further duties included maintaining a large laboratory in good working conditions
(e.g. financial management, instrumental equipment, safety, waste management) and
presenting our laborartoy to co-operating and sponsoring companies (e.g. KNF

Neuberger) as well as to university and government safety agencies.
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09/95 — 08/98 Instructor to Mrs. Christiane Schrempp during her apprenticeship to become a
certified laboratory assistant. She was taught basic, advanced and highly specalized
laboratory techniques, modern analytical methodology (sample preparation and
interpretation of FT-IR, MS, one- and two dimensinal NMR, UV/VIS, EA) and

theoretical aspects of organic chemistry.

06/99-06/05  Teaching special laboratory techniques (e.g. inert atmosphere chemistry,
photochemistry) to graduate students.
Guiding summer and undergraduate students through small research projects and

introducing them to modern preparative organic chemistry.

AWARDS AND SCHOLARSHIPS

06/99-05/04  President Sample Fellowship, University of Southern California

08/00 Honored as Junior Fellow of the Loker Hydrocarbon Research Institute

PUBLICATIONS

1. “Synthesis of new strained hydrocarbons derived from  bis-(exo-methylene)
bicyclo[2.2.1]norbornane — M. Etzkorn, G. K. S. Prakash, G. A. Olah, in preparation.

2. “1-Oxonia-adamantane“ — M. Etzkorn, R. Aniszfeld, T. Li, H. Buchholz, G. Rasul, G. K. S.
Prakash, G. A. Olah, in preparation.

3. “Direct oxidation of azides to nitro compounds” — G. K. S. Prakash, M. Etzkorn, Angew. Chem.
2004, 116, 26; Angew. Chem. Int. Ed. Engl.. 2004, 43, 26.

4. “Triphenylmethyldifluoramine: A stable reagent for the synthesis of gem-bis(difluoramines)” —
G. K. S. Prakash, M. Etzkorn, G. A. Olah, K. O. Christe, S. Schneider, A. Vij, Chem. Commun.
2002, 1712.

5. “Acid-Catalyzed Isomerization of Pivalaldehyde to Methyl Isopropyl Ketone via a Reactive
Protosolvated Carboxonium lon Intermediate” — G. A. Olah, T. Matthew, E. R. Marinez, P. M.
Esteves, M. Etzkorn, G. Rasul, G. K. S. Prakash, J. Am. Chem. Soc. 2001, 123, 11556.
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6. “Photochemical transformations, 85. [2.2.2.2])/[2.2.1.1]Pagodanes and [1.1.1.1]/[2.2.1.1]/[2.2.2.2]
isopagodanes: syntheses, structures, reactivities — benzo/ene- and benzo/benzo-photo-
cycloadditions” — M. Wollenweber, M. Etzkorn, J. Reinbold, F. Wahl, T. Voss, J.-P. Melder, C.
Gruind, R. Pinkos, D. Hunkler, M. Keller, J. Worth, L. Knothe, H. Prinzbach, Eur. J. Org. Chem.
2000, 3855.

7. “Long-lived [1.1.1.1] and [2.2.1.1]-‘Isopagodane’ dications: novel 4C/2e o-bishomoaromatic
dications” — G. K. S. Prakash, K. Weber, G. A. Olah, H. Prinzbach, M. Wollenweber, M.
Etzkorn, T. Voss, R. Herges, Chem. Commun. 1999, 1029.

8. “[2.2.2.2]Pagodane: Synthesis and Oxidation of Nonclassical Valence-Isomeric 4C/3e and o-
Bishomoaromatic 4C/2e lons” — M. Etzkorn, F. Wahl, M. Keller, H. Prinzbach, F. Barbosa, V.
Peron, G. Gescheidt, J. Heinze, R. Herges, J. Org. Chem. 1998, 63, 6080.

9. “(Iso)Pagodane Radical Cations in Liquid Hydrocarbons: ‘“Time-Resolved Fluorescence-Detected
Magnetic Resonance’ Study of Valence Isomeric Radical Cations” — A. D. Trifunac, D. Werst, R.
Herges, H. Neumann, H. Prinzbach, M. Etzkorn, J. Am. Chem. Soc. 1996, 118, 9444.

10. “4C/3e-Radikalkationen mit Ké&fig-gesteuerten Konfigurationen” — G. Gescheidt, R. Herges, H.
Neumann, J. Heinze, M. Wollenweber, M. Etzkorn, H. Prinzbach, Angew. Chem. 1995, 107,
1109; Angew. Chem. Int. Ed. Engl. 1995, 34, 1016.

CONFERENCES AND WORKSHOPS

1. “1-Oxonia adamantane: A novel cage oxonium ion”, G. K. S. Prakash, M. Etzkorn, R. Aniszfeld,
G. Rasul, H. A. Buchhloz, T. Li, G. A. Olah; oral presentation at Pacifichem 2005, Honolulu,
HA, December 15-20, 2005.

2. “1-Oxonia adamantane” — M. Etzkorn, G. K. S. Prakash, G. A. Olah, G. Rasul, R. Aniszfeld;
poster and oral presentation at the 17" Winter Fluorine conference in St. Pete Beach, FL, January
9 - 14, 2005.

3. “Synthesis of the parent 1-oxonia adamantane” — M. Etzkorn, G. K. S. Prakash, G. A. Olah, G.
Rasul, R. Aniszfeld; oral presentation at the 227" National ACS Meeting in Anaheim, CA, March
28 — April 1, 2004.
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4. *"1-Oxonia-trimethyladamantane” — M. Etzkorn, G. K. S. Prakash, G. A. Olah, H. A. Buchholz, R.
Aniszfeld, T. Shamra; oral presentation at the 225" ACS National Meeting at New Orleans, LA,
March 23-27, 2003.

5. “Triphenylmethyldifluoramine: A stable reagent for the synthesis of gem-bis(difluoramines)” —
M. Etzkorn, G. A. Olah, G. K. S. Prakash, K. O. Christe, A. Vij, S. Schneider; oral presentation at
the 16™ Winter Fluorine Conference in St. Pete Beach, FL, January 12-17, 2003.

6. “Syntheses of (Iso)Pagodanes and Oxidation to Nonclassical Valence-lsomeric 4C/3e and o-
bishomoaromatic 4C/2e lons” — M. Etzkorn, G. K. S. Prakash, G. A. Olah, H. Prinzbach; oral
presentation at the 219™ ACS National Meeting at San Francisco, CA, March 26-30, 2000.

7. Participant at the Bayer Postdoc Workshop in West Haven, CT, 2000.

8. Participant at the BASF Graduate Summer Course in Ludwigshafen, Germany, 1997.



Michael A. Fiddy
University of North Carolina at Charlotte
Director, Center for Optoelectronics and Optical Communications

Professor of Physics and Optical Science and of Electrical Engineering

a. Professional Preparation:
B. Sc. Physics, First Class Honors, University of London, 1973
Ph. D. Physics University of London, January 1977

b. Appointments:

2002-

1994-2001
1991-
1987-1991
1985-86

1984-1987
1982,1983
1979-1984

Director, Center for Optoelectronics and Optical Communications, UNC Charlotte
Professor, Physics & Electrical Engineering Department, UNC Charlotte

Head of Department of Electrical & Computer Engineering, UML

Professor, Department of Electrical Engineering, UML

Associate Professor, Department of Electrical Engineering, UML

Visiting Associate Professor in Mathematics Department, Catholic University

of America, Washington, D. C.

Lecturer in Physics, Kings College, London University (tenured).

Visiting Associate Professor, Institute of Optics, U. of Rochester

Lecturer in Physics, Queen Elizabeth College, London University

Fellow of the Optical Society of America (member since 1979), the Institute of Physics (member since
1977), and the Society of Photo-Optical Engineers (member since 1988)

Senior Member IEEE Lasers and Electro-optics Society (since 1988)

Member of the Electromagnetics Academy since January 1990, the American Society for Engineering
Education, ASEE, (since 1994), and Sigma Xi (since 1994)

c. Publications : (~120 refereed and 260 conference proceedings)
i. Selected Publications

H. M. Sheih, C. L. Byrne and M. A. Fiddy, "Image reconstruction: a unifying model for
resolution enhancement and data extrapolation”, J. opt. Soc. Amer. A 23, p258-266, (2006)
M. A. Fiddy, "The Center for Optoelectronics and Optical Communications at UNC Charlotte™
(June issue OPN 2005)
U. Shahid, M. Testorf and M. A. Fiddy, "Minimum-phase based inverse scattering algorithm
applied to Institut Fresnel data”, Inverse Problems 21, S153-S164, (2005).
M. A. Fiddy and H. J. Caulfield, "The significance of phase and information”, Ch 17 in
"Tribute to Emil Wolf", T. P. Jannson Editor, SPIE Press, 2005, pp363-378.
H. J. Caulfield and M. A. Fiddy, "Backward thinking: holography and the inverse problem",
Ch. 19, in Tribute to Emil Wolf", T. P. Jannson Editor, SPIE Press, 2005, pp401-420.
A. Kanaev, Y. Cao and M. A. Fiddy, "Axial frozen modes in finite anisotropic photonic
crystals”, Opt. Eng. 44, 095201, (2005).
A. Semichaevsky, M. E. Testorf, R.V. McGahan and M. A. Fiddy, "Unsupervised constrained
radar imaging of low resolution targets", Waves in Random Media, 14, pp S415-5434, 2004.
M. A. Fiddy, "Inverse scattering and superresolved lithography", IEEE APS/URSI Conference,
Session #56, Columbus, June 2003.

ii. Related Publications
W. Lazonick, M. A. Fiddy and S. Quimby, " 'Grow your own' in the new economy? Skill-
formation challenges in the New England optical networking industry”, Ch .12 in
Globalization, Universities and Issues of Sustainable Human Development”, Ed. J. L. Pyle
and R. Forrant, Elgar Press, pp233-259, 2003
M. A. Fiddy and R. Hocken, " Photonics Manufacturing : Concurrent Engineering " Proc.
OIDA Photonics Manufacturing Conference, Boston, June 2002, paper 3; (see “Cost —
Reducing Technologies and Processes for Photonics Manufacturing, Ed. D. Krohn, OIDA
Press, 2002).



Editor, Experimental and numerical methods for solving ill-posed problems: medical and
nonmedical applications I and I, with Barbour, R.L. and M. J. Carvlin, vol 2570 (1995)
and vol 3171, (1997)

Editor, Special Issue of J.Opt. Soc. A, on Signal Recovery and Synthesis Vol 16, July 1999
Editor, Image reconstruction from incomplete data I, Il, 111 and 1V, SPIE with R. Millane,
vol 4123 (2000) and 4792 (2002); 111 in Denver, (2004), 1V (2006)

d. Professional Activities:

1. Editor, Waves in Random and Complex Media, since Jan 1996, Editorial board member since
1991;
Topical Editor, Signal and Image Processing, Optical Society of America, 1994-2001,
Area Editor, Electro-optics and Lightwave Systems: CRC Press Dictionary of Electrical
Engineering;
Associate Editor, Multidimensional Systems and Signal Processing (Kluwer).
Member, SPIE Engineering, Science and Technology Policy Committee, 2005- .
UMass Lowell Outstanding Graduate Educator of the year, 1990/91.
3. Courses taught during the last 5 years

16.100/101 Introduction to Electrical Engineering 16.111Digital Information World

n

16.364 Engineering Mathematics 16.699 Res. methods in Elec/Comp Eng
16.511Digital image processing 16.568 Electro- and fiber optics

16.610 Optics for Information Processing 17.202 Introduction to Optical Systems
59.101 Values and creative thinking OPTI 8621 Modern Coherence Theory
OPTI 8243 Opt. Propag. In Inhomog Media OPTI 8221 Optical Communications

4. Activities conducted in collaboration with K-12 schools or other educational organizations
Organized and taught (residential) High School Scholars Camp in E.E. 1998, 1999 and 2001

e. Collaborators
Dr. J. Ballato, Clemson: optical materials
Dr. D. Brady, Duke University: Coded aperture imaging
Dr. C.L. Byrne, Mathematics UML.: Superresolution techniques
Dr. W. Cai, Mathematics UNC Charlotte: Photonic bandgap structures
Dr. J. Canning, Computer Science UML.: Parallel Implementation of Algorithms
Dr. A. Figotin, Math, UC Irvine, Slow light structures
Dr. W. Goodhue, Physics, UML, MEMs based SLMs
Dr. M-A Hasan, ECE, UNC Charlotte: Photonic bandgap structures
Dr. W. Lazonick, Regional Economic & Social Development Dept, UML.: Lucent Technologies
Dr. Carl Lawton, Chemical Engineering, UML: Quantum Dots
Dr. R. V. McGahan, AFRL, UML: Radar Foliage Penetration Studies
Dr. Babs Soller, UMass Medical Center: Retinal Spectroscopy
Dr. E. B. Stokes, UNC Charlotte: Sources and sensors
Dr. M. Testorf, Physics Department, Dartmouth College: Optical Processing and Imaging
Dr. R. Tsu, ECE, UNC Charlotte: Quantum confinement
Dr. S. Tsynkov, Math, NCSU, Nonlinear wave propagation
Dr. J. Waldman and Dr. R. Giles, Physics, UML: Radar Data Processing

f. Graduate students
Supervised and graduated 20 Ph.D. students and 51 MS students



Greg J. Gbur
Department of Physics and Optical Science
UNC Charlotte
Charlotte, NC

PROFESSIONAL PREPARATION
University of Chicago, Physics, B.A. (with honors), 1993
University of Rochester, Physics, M.A., 1996
University of Rochester, Physics, Ph.D., 2001

University of Rochester, postdoctoral, April 2001 — April 2002
Vrije Universiteit, Amsterdam, postdoctoral, April 2002 — August 2004

APPOINTMENTS
August 2001 — present, Assistant Professor, The University of North Carolina at
Charlotte, Department of Physics and Optical Science, Charlotte, NC

PUBLICATIONS
Over 40 peer-reviewed publications, including:

1. H.F. Schouten, T.D. Visser, G. Gbur, D. Lenstra and H. Blok, “The
diffraction of light by narrow slits in plates of different materials,” J. Opt.
A 6 (2004), S277.

2. H.F. Schouten, T.D. Visser, G.Gbur, D. Lenstra and H. Blok, “Connection
between phase singularities and the radiation pattern of a slit in a metal
plate,” Phys. Rev. Lett. 93 (2004), 173901.

3. H.F. Schouten, N. Kuzmin, G. Dubois, T.D. Visser, G. Gbur, P.F.A.
Alkemade, H. Blok, G.W. 't Hooft, D. Lenstra and E.R. Eliel, “Plasmon-
assisted two-slit transmission: Young's experiment revisited,” Phys. Rev.
Lett. 94 (2005), 053901.

4. G. Gbur, H.F. Schouten and T.D. Visser, “Achieving superresolution in
near-field optical data readout systems using surface plasmons,” Appl.
Phys. Lett. 87 (2005), 191109.

5. C.H. Gan and G. Gbur, “Strategies for employing surface plasmons in
near-field optical readout systems,” Opt. Exp. 14 (2006), 2385.

TEACHING EXPERIENCE
Courses taught at UNC Charlotte:
1. OPTI 6101/8101, Math Methods for Physics and Optical Science, Fall
2004, Fall 2005
2. OPTI 6271, Advanced Physical Optics, Spring 2005
3. PHYS 3141, Modern Physics, Fall 2005, Spring 2006
4. PHYS 3101, Math Methods for Physics, Spring 2006

Other experience with teaching and student supervision:
1. University of Rochester: Co-instructor with Professor Adrian Melissinos,
graduate mathematical methods for physicists 401- 403, autumn 1999.
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Currently supervising optics Ph.D student.

Supervising senior design project for two ECE students.

Informal independent study with optics Ph.D student on numerical
methods.

SYNERGISTIC ACTIVITIES

Reviewer for numerous refereed scientific publications, including Optics Letters,
Physical Review Letters, American Journal of Physics, Science Magazine and
Waves in Random and Complex Media.

RECENT SEMINARS AND INVITED TALKS

1.

2.

3.

G. Gbur, “Surface plasmon effects in extraordinary optical transmission,”
seminar at the University of Arizona, May, 2005.

G. Gbur, “Nonradiating sources, nonscattering scatterers, and other
‘invisible’ objects,” 2005 Inverse Scattering Workshop, Charlotte.

G. Gbur, “Developing ‘Superbeams’ for Improved Propagation Through
Atmospheric Turbulence,” seminar at Michigan Technological University,
March, 2006.

G. Gbur, “Strategies for Employing Surface Plasmons in Near-Field
Optical Readout Systems,” invited talk at Nanophotonics Topical Meeting
(NANO), April, 2006.
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Kenneth E. Gonsalves
Celanese Acetate Distinguished Professor of Polymer Chemistry
Department of Chemistry
Adjunct Prof