
 
 
 
 
 
 
 
 
 
 
 
 

The University of North Carolina at Charlotte 
 

Department of Physics and Optical Science 
 
 
______________________________________________________________________________ 
 

Master of Science in Optics 
Request for Authorization to Establish 

 



 

1 

 
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 19, 2002  
 
Constituent Institution:     The University of North Carolina at Charlotte  

CIP Discipline Specialty Title:     Optics  
CIP Discipline Specialty Number:   40.0807     Level:  B #  M #  1st Prof    D  
Exact Title of Proposed Program:     Master of Science in Optics  
Exact Degree Abbreviation (e.g. B.S., B.A., M.A., M.S., Ed.D., Ph.D.):     M.S.  
Does the proposed program constitute a substantive change as defined by SACS? Yes   No  
a) Is it at a more advanced level than those previously authorized?  Yes    No j 
b) Is the proposed program in a new discipline division?  Yes   No j 
Proposed date to establish degree program (allow at least 3-6 months for proposal review): 
 month   January   year 2003     
Do you plan to offer the proposed program away from campus during the first year of 
operation? 

 Yes    No  
If so, complete the form to be used to request establishment of a distance learning program and 
submit it along with this request. Not applicable 

 
 
 
 
 



Request to Establish Master of Science in Optics 
UNC Charlotte  
 

2 

TABLE OF CONTENTS 
 
 
Title Page 1 
 
Table of Contents 2 
 
Executive Summary 4 
 
I. Describe the Proposed New Degree Program 

A. Description of Program 8 
B. Objectives of the Program 9 
C. Relationship of Proposed New Program to Existing Programs 9 

 
II. Justification for the Program 

A. Relationship to Institutional Mission and Strategic Plan 13 
B. Potential Program Duplication and Competitiveness 19 
C. Enrollment 20 

 
III. Program Requirements and Curriculum 

A. Program Planning 22 
B. Admission Requirements 23 
C. Degree Requirements 23 
D. The Curriculum 25 

 
IV. Faculty 

A. Faculty Having Direct Involvement in Program 28 
B. Need for Additional Faculty 29 
C. New Faculty Positions 30 
D. Impact of Program on Faculty Activity 30 

 
V. Library 30 
 
VI. Facilities and Equipment 

A. Description of Facilities Available for the Proposed New Program 31 
B. Facilities to Become Available by 2004 32 
C. Information Technology Services Needed for Proposed New Program 32 
D. New Facilities and Equipment 33 

 
VII. Administration 33 
 
VIII. Accreditation 37 
 
IX. Supporting Fields 37 
 
X. Additional Information 39 



Request to Establish Master of Science in Optics 
UNC Charlotte  
 

3 

 
XI. Budget 39 
 
XII. Evaluation Plan  

A. Criteria for Evaluation 40 
B. Measures of Evaluation 40 
C. Projected Productivity 40 
D. Recommended Program Reviewers 41 
E. Evaluation Plan 42 

 
XIII. Reporting Requirements 42 
 
XIV. Starting Date and Institutional Approval 43 
 

Appendices 
A. Faculty Participants in Center for Optoelectronics and Optical 

Communications 
B. Help Wanted, SPIE Article 
C. Letters of Support 
D. University of Arizona Job Postings in Optics 
E. Advantage Carolina Press Releases 
F. Existing Elective Courses Listed by Research Concentration 
G. Atkins Library Consultation Report 
H. Listing of Major Equipment Available to Support Program 
I. New Infrastructure Facilities Planned in Center for Optoelectronics 

and Optical Communications 
J. Budget Schedule for Proposed Program 
K. Program Catalog Copy 
L. Curriculum Vitae for Optics Faculty 
 

 
 
 



Request to Establish Master of Science in Optics 
UNC Charlotte  
 

4 

EXECUTIVE SUMMARY 
 
Overview 
The proposed degree program is an interdisciplinary program involving six science and 
engineering departments [Physics and Optical Science, Chemistry, Mathematics, Electrical and 
Computer Engineering, Mechanical Engineering and Engineering Science, and Computer 
Science], the Center for Optoelectronics and Optical Communications, and the Center for 
Precision Metrology. The program will be administered through the Department of Physics and 
Optical Science. The purpose of the program is to educate scientists and engineers who will lead 
research necessary to develop the next generation of optical technology. The program, central to 
the success of UNC Charlotte’s Center for Optoelectronics and Optical Communications and the 
Charlotte Institute for Technology Innovation, will support the explosive growth of optics-related 
industry in the Charlotte region.  

During the last decade UNC Charlotte has been building infrastructure that allows it to take 
advantage of emerging optical technologies.  The buildup has taken place primarily in the 
Department of Physics and Optical Science and the College of Engineering.  The current 
program in optics at UNC Charlotte is very active, strongly interdisciplinary, and growing 
rapidly. The new degree program is proposed in response to the continuing growth of optics 
activities within the University and the greater optics community. A 1998 report by the National 
Research Council states that optics is rapidly becoming an important focus for new business in 
the global economy, with both large and small businesses emerging as significant players.  
Optics-related companies in the U.S., now totaling more than 5,000, have a net financial impact 
that exceeds $50 billion annually.  A ten-fold growth in the optical communication industry is 
predicted over the next five years.  Optical technology is riding the wave of economic expansion 
in the Southeast.  A high technology corridor has emerged from the Research Triangle Park in 
eastern North Carolina to Atlanta, Orlando, and Huntsville.  At the heart of this corridor is the 
city of Charlotte, which is now a global center for banking and finance and is becoming a major 
participant in the optics and optical technology revolution. The region served by UNC Charlotte 
is rapidly becoming a world center for optical fiber technology with major facilities operated by 
Corning, Alcoa, Alcatel, and Seicor.  Several smaller, but important, optics companies are also 
located in the region. Medical Optical Imaging, Waveguide Solutions, and Digital Optics 
Corporation are all recent spin-offs from UNC Charlotte’s optics program. Several ongoing 
research programs could lead to products and new companies in a short time, but an expanded 
program is certain to lead to a significant expansion in the number of start-ups in the future. The 
proposed new program will fulfill the critical need of providing a centralized academic program 
that addresses the research, educational, and service needs being generated by the rapid growth 
of optoelectronics and optical communications. 

Notification of intent to plan the proposed program was posted June 12, 2001. The proposed date 
for implementation is January, 2003. North Carolina has no other programs leading to an M.S. in 
Optics. 

Program Objectives 
The educational objectives of the proposed program are: 

• To provide students with educational opportunities in pure and applied optical science 
and technology culminating in an interdisciplinary research-based M.S. in Optics 
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• To increase the supply of highly skilled scientists and engineers so badly needed by 
optoelectronics and optical communications companies. The M.S. is often the degree of 
choice for such workers 

• To support and increase the base of technology in the rapidly growing optoelectronics 
and optical communications industry in the Charlotte region, in North Carolina, and 
across the nation 

• To enhance the educational experience in science and engineering for all students, 
graduate and undergraduate, at UNC Charlotte 

• To support activities of the UNC Charlotte Center for Optoelectronics and Optical 
Communications and the Charlotte Institute for Technology Innovation 

 
The research objectives are: 

Research In: 
• Optoelectronic devices and sub-

assemblies 
• Devices for telecommunications, 

sensors, and characterization 
• Optical materials (semiconductors, 

polymer-organic and crystalline) 
• Optical metrology 
• Optical imaging 
• Optical communication networks 

Applications In: 
• Optical telecom and data-com 
• High efficiency, tunable narrow 

bandwidth laser sources and detectors 
• Smart structures for distributed sensing 
• Wireless technologies for 

communications and remote sensing 
• Materials and surface characterization 
• Nanostructured optical devices 
• MicroelectronicsMedical diagnostics 

 
Relationship of Proposed New Program to Existing Programs 
Optics is an interdisciplinary field of study that, when most successful, integrates relevant 
engineering disciplines with basic science and mathematics as depicted by the following 
diagram. 
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The proposed new degree program at UNC Charlotte clearly establishes this unique connection 
and has been designed to accommodate students and faculty from a variety of disciplines. 
Graduates of the program will be clearly identifiable as optical scientists/engineers. Student 
demand at UNC Charlotte for the proposed program has been steadily building over the past 
decade. Currently, 33 faculty and approximately 50 graduate students in six academic 
departments at UNC Charlotte work in areas of applied optical science and technology. About 
half of these 50 students are enrolled in the M.S. in Applied Physics program. Implementation of 
the proposed program will allow students seeking an optics education a degree option that has an 
appropriate label. We are already receiving inquiries from prospective students as news of the 
proposed program spreads by word of mouth. There is no question as to future student demand 
for the proposed program. The demand exists now. 

Special Conditions in Support of Proposed Program: 
Two major initiatives at UNC Charlotte support establishment of the proposed new program at 
this time. The first of these, The Charlotte Institute for Technology Innovation, is a 
University/Industrial/Community initiative recently developed by UNC Charlotte in cooperation 
with leaders of Advantage Carolina.  The purpose of this initiative is to strengthen the region's 
technology and infrastructure by taking steps to accelerate UNC Charlotte's development as a 
research university and fortify its role as the region's high technology engine. To launch this 
initiative, UNC Charlotte is developing a new research and technology campus, the Charlotte 
Institute. Critical to the success of the Charlotte Institute is a second major initiative, 
establishment of the Center for Optoelectronics and Optical Communications. The Center for 
Optoelectronics and Optical Communications will join the Center for Precision Metrology as the 
first two components of the Charlotte Institute of UNC Charlotte as soon as construction of the 
first two buildings, currently in the planning stage, is completed in 2004. Implementation of the 
proposed new degree program is crucial to the success of these initiatives. 

Budgetary Considerations 
Start-up costs for the proposed program are modest, particularly for a program of this type. For 
more than a decade UNC Charlotte, particularly the College of Arts and Sciences and the 
College of Engineering, has been building infrastructure needed to implement the proposed 
program. Administration of the program will be through an existing department. No additional 
funds will be required to administer the program. UNC Charlotte has recently established its 
Center for Optoelectronics and Optical Communications. All members of the Optics Faculty will 
have joint appointments in this Center and access to its research facilities.  Association with the 
Center will significantly reduce the amount of start-up funding needed to support new faculty 
lines requested for the proposed program. 

The current UNC Charlotte Optics Faculty is sufficient to teach existing courses in the 
curriculum. The proposed program will generate enrollment increase funds ($243,000) and new 
external funding ($300,000) that, together with a reallocation of institutional resources 
($124,000), are needed to fund new faculty lines, teaching and research assistantships, and 
expand library holdings during the first three years of the proposed program.  

Concluding Remarks 
Establishment of the proposed new program undoubtedly will result in a substantial increase in 
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the number of graduate and undergraduate students working in the critical areas of 
optoelectronics and optical communications.  These uniquely skilled people are urgently needed 
today and into the foreseeable future.  Having these skilled people locally will attract business to 
our community and state.  Also, establishment of the proposed program will result in an increase 
in the number and quality of our research laboratories that will in turn attract faculty and students 
from the United States and abroad to create a major intellectual resource for North Carolina and 
the greater Charlotte region. 
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I. DESCRIPTION OF THE PROGRAM 

The proposed degree program emphasizes applied optical science and technology. It is an 
interdisciplinary program involving six science and engineering departments [Physics and 
Optical Science, Chemistry, Mathematics, Electrical and Computer Engineering, Mechanical 
Engineering and Engineering Science, and Computer Science], the Center for 
Optoelectronics and Optical Communications, and the Center for Precision Metrology. The 
program will be administered through the Department of Physics and Optical Science. The 
purpose of the proposed program is to educate the scientists and engineers needed to support 
expansion of the next generation of optical technology. The program will emphasize basic 
and applied interdisciplinary education and research in areas that include (1) active and 
passive photonic devices and sub-assemblies, (2) fiber-optic devices for telecommunications 
and sensors, (3) integrated optics and packaging of optical devices, (4) optical materials, 
(5) optical metrology, (6) optical communication networks, and (7) optical imaging. The 
program, central to the success of UNC Charlotte’s Center for Optoelectronics and Optical 
Communications and the Charlotte Institute for Technology Innovation, will support the 
explosive growth of optics-related industry in the Charlotte region.  

The notification of intent to plan the proposed new program was posted June 12, 2001. 
 
A. Description of the Program 

During the last decade UNC Charlotte has been building infrastructure that allows it to take 
advantage of emerging optical technologies.  The buildup has taken place primarily in the 
Department of Physics and Optical Science and the William States Lee College of 
Engineering.  The Physics and Optical Science Department has positioned itself to become 
an optics, laser, and optical technology resource for the Southeast region. Ongoing research 
focuses on fiber optic devices and sensors, optoelectronic and photonic devices for optical 
communication, adaptive optics, spectroscopy, and near-field microscopy. In addition, the 
enabling program in Precision Metrology at UNC Charlotte has assembled a research team 
that has developed an international reputation. Ten faculty members in Mechanical 
Engineering, and more than a dozen participants from other campus units, work in high 
precision manufacturing and metrology, including optical metrology. Our NSF-recognized 
Industry/University Cooperative Research Center in Precision Metrology has 11 corporate 
partners and supports over 35 graduate students.  The Department of Electrical and Computer 
Engineering (ECE) has grown in the areas of microelectronics, communications, and 
computer engineering.  These areas are strategically identified as major research components 
in the ECE Department.  New high-speed electronic and optical devices are being developed 
by the ECE faculty for applications in communications and biomedical fields. 

The Department of Chemistry is working to synthesize and characterize organic 
optoelectronic materials for use as optical waveguides, laser dyes, and organic light emitting 
diodes (OLEDs), currently a $3 million market expected to rise to a $714 million market by 
2005. Optics research in the Department of Mathematics addresses problems related to 
medical imaging (detection of breast tumors using laser sources) and computational 
combustion simulations for detonations and chemical lasers.  Faculty members within the 
Department of Computer Science are involved primarily with image processing, optical 
networking architecture, protocols, and security issues.   
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The current program in optics at UNC Charlotte is very active, strongly interdisciplinary, and 
growing rapidly in response to demand by industry. However, it does not presently have a 
centralized academic program that addresses the research, educational, and service needs 
being generated by the rapid growth of optoelectronics and optical communications.  The 
proposed new program will fulfill this critical need. 

 
B. Objectives of the Proposed Program 

The educational and research objectives of the proposed program are: 
 
B.1. Educational Objectives 

• To provide students with educational opportunities in pure and applied optical science 
and technology culminating in an interdisciplinary research-based M.S. in Optics 

• To increase the supply of highly skilled scientists and engineers so badly needed by 
optoelectronics and optical communications companies. The M.S. is often the degree of 
choice for such workers 

• To support and increase the base of technology in the rapidly growing optoelectronics 
and optical communications industry in the Charlotte region, in North Carolina, and 
across the nation 

• To enhance the educational experience in science and engineering for all students, 
graduate and undergraduate, at UNC Charlotte 

• To support activities of the UNC Charlotte Center for Optoelectronics and Optical 
Communications and the Charlotte Institute for Technology Innovation 

 
B.2. Research Objectives 

The objectives of the research program are: 

Research In: 

• Optoelectronic devices and sub-
assemblies 

• Devices for telecommunications, 
sensors, and characterization 

• Optical materials (semiconductors, 
polymer-organic and crystalline) 

• Optical metrology 
• Optical imaging 
• Optical communication networks 

Applications In: 

• Optical telecom and data-com 
• High efficiency, tunable narrow bandwidth 

laser sources and detectors 
• Smart structures for distributed sensing 
• Wireless technologies for communications 

and remote sensing 
• Materials and surface characterization 
• Nanostructured optical devices 
• MicroelectronicsMedical diagnostics  

 
 
C. Relationship of Proposed New Program to Existing Programs 

The relationship between existing programs, the proposed new program, and the Center for 
Optoelectronics and Optical Communications is depicted in Figure 1. The Center's research 
program will emphasize pure and applied optical science and engineering research in each of 



Request to Establish Master of Science in Optics 
UNC Charlotte  
 

10 

the research focus areas. The Optics M.S. program is designated specifically to support the 
Center’s research programs. Graduates of the program will be well qualified to assume 
positions in industry.  

Optics is an interdisciplinary field of study that, when most successful, integrates relevant 
engineering disciplines with basic science and mathematics.  Dr. M. J. Soileau, University of 
Central Florida Center for Research and Education in Optics and Lasers (CREOL), depicts an 
academic program in optics by the diagram shown in Figure 2. Most disciplines, engineering 
for example, are organized horizontally as depicted in the diagram. Mathematics, physics, and 
chemistry can be similarly envisioned in a College of Arts and Sciences. Optics is a unique 
blend of these disciplines and best organized along the vertical line in the diagram connecting 
mathematics and science with engineering. The proposed new degree program at UNC 
Charlotte clearly establishes this unique connection and has been designed to accommodate 
students and faculty from a variety of disciplines. Graduates of the program will be clearly 
identifiable as optical scientists/engineers. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Diagram depicting the relationship between the Center for Optoelectronics and Optical 
Communications, the proposed new program, and current degree programs at UNC 
Charlotte having an optics component. The proposed program in optics will be the 
cornerstone academic program that supports Center activities. (CS-IT = Computer 
Science and Information Technology) 
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Figure 2. Diagram depicting the relationship between the optics discipline and traditional academic units 

in engineering, science, and mathematics.  
 
 
 

The degree program gives its graduates an identity by means of an optics core common to all 
students in the program. The core program has been designed to accommodate students and 
faculty from the relevant disciplines without significant retooling. Ensuing coursework 
provides depth in the optics field necessary to give students the foundation needed for the 
various research thrusts. A schematic diagram illustrating the structure of the proposed 
program is presented in Figure 3. 
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Figure 3.  Diagram illustrating the relationship between the optics core program, the supporting academic 

units, and the research areas supported by the Center for Optoelectronics and Optical 
Communications. 

 

In Figure 3, spokes (smaller arrows) emerging from the core program represent study and 
research concentrations within the overall optics program. The core program will be offered 
through the Department of Physics and Optical Science. All academic units participating in 
the optics degree program will contribute to the curriculum in the five concentration areas. 
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II. JUSTIFICATION FOR THE PROPOSED NEW PROGRAM 
 

A.1. Relationship of Proposed Program to Institutional Mission and Strategic Plan 
Following is a statement of institutional mission for UNC Charlotte. 

 
MISSION STATEMENT 

 
UNC Charlotte is the only major public Doctoral/Research University - Intensive in 
the Charlotte region, fully engaged in the discovery, dissemination, synthesis, and 
application of knowledge. It provides for the educational, economic, social, and 
cultural advancement of the people of North Carolina through on- and off-campus 
programs, continuing personal and professional education opportunities, research, and 
collaborative relationships with private, public, and nonprofit institutions. UNC 
Charlotte has a special responsibility to build the intellectual capital of this area. As 
such it serves the research and doctoral education needs of the greater Charlotte 
metropolitan region. 

The primary commitment of UNC Charlotte is to extend educational opportunities 
and to ensure success for qualified students of diverse backgrounds through informed 
and effective teaching in the liberal arts and sciences and in selected professional 
programs offered through Colleges of Architecture, Arts and Sciences, Business 
Administration, Education, Engineering, Information Technology, and Nursing and 
Health Professions, and through programs and services designed to support students' 
intellectual and personal development. The University offers an extensive array of 
baccalaureate and master's programs and a number of doctoral programs. 

With a broad institutional commitment to liberal education as the foundation for 
constructive citizenship, professional practice, and lifelong learning, UNC Charlotte 
is prepared to focus interdisciplinary resources to address seven broad areas of 
concern to the Charlotte region: 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 proposed program emphasizing applied optical science and technology is consistent with 
the Mission Statement. It will expand the array of programs offered by UNC Charlotte at the 
master’s level. The proposed interdisciplinary approach will foster collaborative educational 
and research efforts with existing graduate and undergraduate programs, and will attract 
students and generate funding such that the University's growth and stature will be enhanced. 
Of no less importance are the prospects the proposed program has to build intellectual capital 
in this region. Having, as it does, an emphasis in optoelectronics and optical 
communications, the proposed program will allow us to become a major player in one of the 
most economically important technologies of the new millennium. The proposed program 
will, through its educational programs, serve the region by preparing the highly skilled 
graduates in optical science and technology who are so badly needed by industry, and will, 
through its research programs, develop new technology necessary to support the explosive 
growth of the information technology superhighway. Active collaborations with existing and 
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future high technology industry will benefit Charlotte, the surrounding region, and the State. 
All factors described are key elements of UNC Charlotte’s strategic plan. 

 
A.2. Student Demand for Proposed Program 

Student demand at UNC Charlotte for the proposed program has been building steadily over 
the past decade. Currently, 33 faculty and approximately 50 graduate students in six 
academic departments at UNC Charlotte work in areas of applied optical science and 
technology. (See Appendix A for faculty listing.) About half of these 50 students are enrolled 
in the M.S. in Applied Physics degree program. In the 2000-01 academic year seven students 
receiving an M.S. in Applied Physics presented theses on an optics topic. All of these 
students would have elected the proposed program were it available. Most of the remaining 
students studying optics at UNC Charlotte are enrolled in M.S. or Ph.D. programs in either 
the Department of Electrical and Computer Engineering or the Department of Mechanical 
Engineering and Engineering Science. The proposed program would support these students 
as well. 

Not only will implementation of the proposed new program expand opportunities for student 
participation in the UNC Charlotte Optics Program, it will allow students seeking an optics 
education a degree option at UNC Charlotte that has an appropriate label. We are already 
receiving inquiries from prospective students as news of the proposed new program spreads 
by word of mouth. There is no question as to future student demand for the proposed 
program. The demand exists now. 

UNC Charlotte is well positioned to offer the proposed new program. Current optics 
researchers at UNC Charlotte have a record of research funding and publications that 
includes support from both private sources and federal agencies.  Over the past seven years, 
these 33 faculty and their students have generated external optics-related funding of more 
than $7.3 million, licensed 15 faculty/student-developed products to industries around the 
United States, and patented 27 inventions.  In the past two years they have published more 
than 60 articles in archival journals. Greater visibility afforded by the proposed new program 
will attract even more outstanding students, increase industrial partnerships, and lead to 
increased external funding for optical science and technology. 

 
A.3.1. Societal Need for Proposed Program 

The new degree program is proposed in response to the continuing growth of optics activities 
within the University and the greater optics community. A 1998 report by the National 
Research Council states that optics is rapidly becoming an important focus for new business 
in the global economy, with both large and small businesses emerging as significant players.  
Optics-related companies in the U.S., now totaling more than 5,000, have a net financial 
impact that exceeds $50 billion annually.  A ten-fold growth in the optical communication 
industry is predicted over the next five years.  Optical technology is riding the wave of 
economic expansion in the Southeast.  A high technology corridor has emerged from the 
Research Triangle Park in eastern North Carolina to Atlanta, Orlando, and Huntsville.  At the 
heart of this corridor is the city of Charlotte, which is now a global center for banking and 
finance and is becoming a major participant in the optics and optical technology revolution. 
The region served by UNC Charlotte is rapidly becoming a world center for optical fiber 
technology with major facilities operated by Corning, Alcoa, Alcatel, and Seicor.  Smaller, 
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but important, optics companies in the region include USCONEC, CommScope, Litton 
Airtron, Digital Optics Corporation, Solutions Technology, Medical Optical Imaging, INC., 
Waveguide Solutions, and Solectron. Medical Optical Imaging, Waveguide Solutions, and 
Digital Optics Corporation are recent spin-offs from UNC Charlotte’s Departments of 
Mathematics, Physics and Optical Science, and Electrical and Computer Engineering, 
respectively. New optical technology companies locate in the region annually. Several 
research programs are ongoing that could lead to products and companies in a short time, but 
an expanded program is certain to lead to a significant expansion in the number of start-ups 
in the future. 

Establishment of the proposed new program will result in a substantial increase in the 
number of graduate and undergraduate students working in the critical areas of 
optoelectronics and optical communications.  These uniquely skilled people are urgently 
needed today and into the foreseeable future.  Having these skilled people locally will attract 
business to our community.  Also, establishment of the proposed program will result in an 
increase in the number and quality of our research laboratories that will in turn attract faculty 
and students from the United States and abroad to create a major intellectual resource for the 
greater Charlotte region. 

Demand for the proposed program is documented in a recent report titled, "Help Wanted," 
published by SPIE, one of two international optics societies. Selected excerpts from this 
article are presented here. "There has been a consistent decline in the number of science and 
engineering degrees awarded in the U.S., and there is stiff competition for the qualified 
optical technicians and engineers currently working in this field." "The consensus among 
those in science and technology fields is that the U.S. will become less competitive in critical 
technology sectors unless industry, academia, and the government make a concerted effort to 
promote and attract people to these fields." "The price for this shortage (skilled personnel) is 
being paid--literally--by the optics industry, via increased salaries, pay-to-stay deals, and 
large hiring bonuses." Now, some good news. "Despite the current situation, there is cause 
for some cautious optimism. For starters, the shortage of science and technology workers is 
finally being regarded as a priority issue." Vicki Hoffman, Director of Human Resources at 
Coherent (a major supplier of laser technology), spoke about a strategy that company is using 
to ensure a future supply of qualified employees. Other initiatives are being planned. The 
proposed new program is designed to address the need for skilled professionals in the 
optoelectronics and optical communications fields. A complete copy of the SPIE document is 
presented in Appendix B. 

Optical technology companies are growing at a significant rate, both in the U.S. and abroad. 
Demand for skilled professionals exists at all levels.  This is documented in letters (see 
Appendix C) written in support of the proposed new program. Jeff Conley, General Manager 
of Photonics at Alcoa Fujikura Ltd., writes, and we paraphrase, "while the number of Ph.D.s 
needed at his company might not be high (currently 3 -5), it would be ideal to have new 
grads at the M.S. and B.S. levels to fill the 100 current optics vacancies in that company. The 
proposed new Ph.D. program would act as a catalyst for increased optics professionals at all 
levels." Robert Smythe, Vice President of Engineering at Zygo Corporation, says, and again 
we paraphrase, "The lack of optical engineering talent is a national problem that we feel in all 
regions; from northeast to southwest and even Silicon Valley. Zygo sees UNC Charlotte as a 
source of new talent and would be very interested in UNC Charlotte students as potential 
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employees." He goes on to say that Zygo hired over 50 new optical engineers (BS to Ph.D.) 
this past year. Eric Buckland, Chief of Staff of Optical Networking Devices at Corning, 
writes, "I believe this program can be valuable to Corning and to North Carolina." The 
competition for talent to address the technical and commercial challenges associated with 
bringing next-generation optical solutions to market is intense. At OFC in Baltimore the ratio 
of open jobs to jobseekers was on the order of 10:1. While it is impossible for me to project 
the numbers of graduates that Corning would hire out of a UNC Charlotte applied optics 
program, it is clear that the optical communications industry -- a key industry targeted by the 
UNC Charlotte program -- is still in its infancy. A well-structured applied optics program at 
UNC Charlotte would be a welcome source for future recruiting." Corning has hired seven 
graduates of UNC Charlotte's physics and engineering programs during the past two years. 

All writers of letters supporting establishment of the proposed new program echo this same 
theme. 

The University of Arizona has one of the premier optics programs in the U.S. A recent check 
of their web site shows the level of demand for trained optics professional at all levels. A 
copy of job openings posted on this web site is presented in Appendix D. 

Understandably, there might be some concern about the present state of the photonics 
business world.  Between January and October 2000, stocks in companies such as Juniper 
Networks, Ciena, Corning, Nortel, SDL and JDS Uniphase lost between 20% and 54% of 
their value (see USA Today, Money Section B, "Was it just an optical illusion?", Thursday 
October 26th, 2000, page 1B).  Competition was driving prices down as dozens of companies 
were working in the same kind of business.  At the same time (and to this day) many 
companies were and are seeking programs in optics and there is a continued shortage of 
people with a basic knowledge of optics.  In Photonics Spectra (April 2001, page 100, "Jobs 
in Photonics" by Brent D. Johnson) the article begins "Layoffs and Wall Street 
notwithstanding, photonics is booming – and so is the job market.  It’s hard to ignore what 
appears to be contrary evidence."  Companies were laying off at that time but still shipping.  
From April layoffs increased while at the same time those skilled in optics were still being 
hired. The layoffs were primarily affecting lower-level manufacturing personnel rather than 
those with more advanced skills.  The optics press seems to characterize what we are seeing 
as a temporary pullback after an unusually rapid expansion  

Particularly important to note is the continued demand for people with optics skills at all 
levels. While in April 2001 some 20,000 layoffs of high-tech workers were described, the 
same issue of Photonics Spectra (see page 115) identified the need for 32,000 more 
individuals degreed in photonics.  This was described as a need for 6,400 additional optics 
employees per year until 2005.  This needed group of individuals should have “both an 
understanding of photonics and a ‘renewed’ foundation in science and mathematics.” These 
numbers were revised upwards in the September 2001 issue of Photonics Spectra to an 
identified need for 62,000 photonics-skilled individuals by 2005.  

Evidence that we are seeing a repositioning or perturbation to the optical networking 
industry, rather than any fundamental downturn, is evidenced by the recent Optical Fiber 
Conference (OFC 2001), the major annual event for this industry.  It broke all records (see 
Optics and Photonics News, May 2001, by Jeff Hecht, page 48).  It was record breaking in 
the number of attendees (38,000 compared with 17,000 the year before) and in the 

http://www.photonicsspectra.com/
http://www.photonicsspectra.com/
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technological breakthroughs reported (e.g.  10 Tbit/sec over a single fiber: a new world 
record).  With 970 exhibitors occupying 270,000 square feet, it was calculated by Hecht that 
given the opening hours of the exhibit he had only 1.5 minutes to visit each exhibitor's stand. 

Another point of confusion is over the current capacity of the already installed networks.  
The New York Times reported in July 2001 that there was a glut of fiber. And that in the last 
two years 100 million miles of fiber had been laid worldwide.  [Contrast this New York 
Times report with the September 2001 piece in Lightwave (page 63, "Impact of the ongoing 
fiber shortage", by Mack and Sarkar) which documents the shortage of fiber affecting many 
fiber and cable manufacturers since 1999.]   There is indeed a lot of fiber laid for the long 
haul information pipelines, but this only serves to drive the R & D efforts into lower cost, 
higher performance local access equipment, or “edge” equipment as it is called.  A 
comparison is made with the glut of railways after 1870.  The difference, of course, is that 
fiber can and will come into each and everybody's home, providing essentially unlimited 
bandwidth for our global and ubiquitous connectivity. Lower cost, integrated photonic 
devices with built in intelligence will further revolutionize the IT age and UNC Charlotte is 
well positioned to be a major player in this effort.   

 
A.3.2. Special Conditions in Support of Proposed Program 

Two major initiatives at UNC Charlotte support establishment of the proposed new program 
at this time. The first of these, The Charlotte Institute for Technology Innovation, is a 
University/Industrial/Community initiative recently developed by UNC Charlotte in 
cooperation with leaders of Advantage Carolina. The purpose of this initiative is to 
strengthen the region's technology and infrastructure by taking steps to accelerate UNC 
Charlotte's development as a research university and fortify its role as the region's high 
technology engine. To launch this initiative, UNC Charlotte is developing a new research and 
technology campus, the Charlotte Institute. Initial areas of concentration on this campus will 
include Precision Metrology, Optoelectronics and Optical Communications, and Software 
and Information Technology. 

Critical to the success of the Charlotte Institute is a second major initiative, establishment of 
the Center for Optoelectronics and Optical Communications. The Center for Optoelectronics 
and Optical Communications will join the Center for Precision Metrology as the first two 
components of the Charlotte Institute of UNC Charlotte as soon as construction of the first 
two buildings, currently in the planning stage, is completed in 2004. The Director of the 
Center for Optoelectronics and Optical Communications has been hired effective January 14, 
2002. Implementation of the proposed new degree program is crucial to the success of these 
initiatives. 

Press releases describing the Advantage Carolina initiative recently published in the 
Charlotte Observer are presented in Appendix E. 
 

A.4. Impact on Existing Programs 
The proposed new program will significantly enhance instructional and research programs at 
UNC Charlotte at both the undergraduate and graduate levels. The program will be 
interdisciplinary with active participation initially by six academic departments [Physics and 
Optical Science, Chemistry, Mathematics, Electrical and Computer Engineering, Mechanical 

http://lw.pennnet.com/home.cfm
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Engineering and Engineering Science, and Computer Science], the Center for 
Optoelectronics and Optical Communications, and the Center for Precision Metrology. The 
program will expand to include other units with interest and application in optical technology 
as that occurs.  Increased visibility provided by the proposed program will better allow UNC 
Charlotte to attract and retain highly qualified students and faculty. The ensuing increased 
level of external support will allow the University to provide more and better opportunities 
and programs for students choosing optics as a field of study. The result will be skilled 
workers to support a rapidly growing optics industry in the region and the nation and, 
through its research programs, new knowledge, materials, devices, and systems. 

 
A.4.1. Impact on Undergraduate Program 

Existing opportunities for undergraduate students to pursue studies in optics range from their 
electing to take one or more courses and laboratories in optics to participation in funded 
research programs. Establishment of the proposed new program will enhance these 
opportunities by bringing increased visibility to the optics programs and by providing 
broader and more numerous opportunities for participation. 

The Department of Physics and Optical Science and supporting academic units in the 
Colleges of Engineering, Arts and Sciences, and Information Technology currently offer in 
excess of 70 lecture and laboratory courses that support the proposed program. Additional 
courses are being planned to meet current and future needs. Many of these courses are 
available to undergraduate students electing an optics concentration in their major field of 
study. These courses allow studies in basic electromagnetic theory, fundamental optics, 
modern optics, optoelectronics, lasers, optical materials, and optical networks. Opportunities 
for undergraduates to participate in optics research currently exist at UNC Charlotte. 
Students in physics and engineering regularly elect an optics-related topic for their senior 
thesis projects. Results obtained from this work are routinely presented at professional 
society meetings and university symposia. Financial support is often available for these 
students through external research funding, on a part-time basis during the academic year and 
a full-time basis during the summer. The Center for Precision Metrology has research 
fellowships for students wishing to pursue studies in optical metrology relating to 
manufacturing. Students may also participate in the NSF-sponsored Research Experiences 
for Undergraduates (REU) Program through the Center for Precision Metrology. The 
proposed new program will result in an expansion of these opportunities to more students. 

UNC Charlotte has a growing international option that allows international students an 
opportunity to study in the U.S. and UNC Charlotte students an opportunity to study abroad. 
Arrangements are in place at numerous European universities. We regularly have students 
from England, France, Germany, and The Netherlands who spend a year or two at UNC 
Charlotte to pursue study in optics. With the advent of the proposed new program others will 
follow. 

 
A.4.2. Impact on Graduate Program 

With one exception, the proposed program will serve to benefit existing graduate programs at 
UNC Charlotte. Because the proposed program will, due to its interdisciplinary nature, be 
inclusive to accommodate faculty and graduate students from the departments in the Colleges 
of Engineering, Information Technology, and Arts and Sciences, existing programs in these 
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areas will be afforded new and expanded opportunities. Existing programs within current 
participating units already have M.S. degree programs allowing for thesis work in applied 
optics. Implementation of the proposed new program will enhance opportunities for studies 
in optics for students in these programs. 

Three departments [Electrical and Computer Engineering, Mechanical Engineering and 
Engineering Science, and Mathematics] have interdisciplinary Ph.D. programs that support 
work in optoelectronics and optical technology related fields. In many cases students and 
faculty are already engaged in team projects that span departmental and college boundaries. 
The interdisciplinary nature of the proposed program will serve to strengthen existing 
collaborations in academic programming and in research. The addition of a program leading 
to a M.S. in Optics is necessary to properly reflect the field of optics in students’ records and 
on diplomas for students electing that option. Implementation of the proposed program will 
have a positive benefit on these programs by allowing more opportunities than currently 
exist. 

Implementation of the proposed new program will result in a significant reduction in the 
number of students graduating with an M.S. in Applied Physics, at least in the short term. 
More than 80 percent of the students graduating from this program present theses describing 
research in an optics area. However, the expectation is that over time the enhanced stature 
attained by the Department of Physics and Optical Science resulting from implementation of 
the proposed program, and the Ph.D. Program in Optics currently being planned, will result 
in growth of the physics program as well. Such growth has occurred at other institutions 
implementing new optics programs similar to the one proposed here. 

In summary, the proposed new program will focus the now diversified studies in optical 
science and technology, and will formally integrate the academic program with the program 
of research to be undertaken by the Center for Optoelectronics and Optical Communications. 
This Center will support basic and applied interdisciplinary research in the areas of (1) active 
and passive photonic devices and sub-assemblies, (2) fiber-optic devices for 
telecommunications and sensors, (3) integrated optics and packaging of optical devices, (4) 
optical materials, (5) optical metrology, (6) optical communication networks, and (7) optical 
imaging.  The Center's program will stress productive applications oriented M.S. thesis work 
that prepares highly skilled people for the work force. The research program at the Ph.D. 
level will emphasize pure and applied optical science and engineering research in each of the 
focus areas. Graduates of the proposed new program will be well qualified to assume 
prominent positions in industry. 

 
B. Potential Program Duplication and Competitiveness 
 
B.1. Similar Programs in North Carolina 
 

Seven universities in North Carolina offer a M.S. program in Physics. None offer an M.S. in 
Optics. We are proposing to establish an interdisciplinary program of pure and applied 
education and research in areas of optoelectronics and optical communications unique to the 
State that has the following education and research themes. 
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Research and Education In: 
• Optoelectronic devices and sub-

assemblies 
• Devices for telecommunications, 

sensors, and characterization 
• Optical materials (semiconductors, 

polymer-organic and crystalline) 
• Optical metrology 
• Optical imaging 
• Optical communication networks 

 
 

Applications In: 
• Optical telecom and data-com 
• High efficiency, tunable narrow 

bandwidth laser sources and 
detectors 

• Smart structures for distributed sensing 
• Wireless technologies for 

communications and remote sensing 
• Materials and surface characterization 
• Nanostructured optical devices 
• Microelectronics 
• Medical diagnostic

No university or research center in the U.S. has this comprehensive theme. Duke University 
has recently established the Fitzpatrick Center for Photonics and Communications Systems. 
The Fitzpatrick Center will emphasize systems and should mesh well with the UNC 
Charlotte initiative emphasizing materials, components, and devices. There are individuals 
and small groups that work on some aspects of what is proposed here, but only the 
comprehensive approach can address the needs of today’s industries and enable us to become 
a leader in developing the next generation of optical technology. 

The universities in North Carolina offering the M.S. in Physics are located at the following 
distances from UNC Charlotte. 
 

Institution Miles from UNC Charlotte 
UNC Chapel Hill 125 
NC State University 150 
Duke University 140 
Wake Forest University  60 
East Carolina University 190 
Appalachian State University 120 
North Carolina A and T State University 90 

 
 

B.2. Similarity to Other Programs in State 
There are no other programs leading to a M.S. in Optics in North Carolina. 

 
C. Enrollment 

No other UNC institution offers a program leading to a M.S. in Optics. Presented below 
(C.1.) are enrollment statistics available on web sites maintained by three similar programs in 
other states. Enrollments shown are optics program totals and include students at both M.S. 
and Ph.D. levels. The UNC Charlotte program is expected to achieve a similar enrollment 
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when it achieves steady state. The enrollment projection for the proposed M.S. program is 
presented in C.2. 

 

C.1. Enrollment Statistics for Three Similar Programs 

 Institution: The University of Central Florida 
Program Title: The School of Optics Enrollment: ~ 100  
M.S. and Ph.D. Graduates by Year: 60 in 1999 54 in 2000 

 Institution: The University of Arizona 
Program Title: Optical Sciences Center Enrollment: ~ 180 (52 new in 2001) 
Graduates: Not Available on the Web 

 Institution: The University of Rochester 
Program Title: The Institute of Optics Enrollment:  Limited to ~70  
Graduates: Not Available on the Web 

 
C.2. Projected Enrollment in Proposed Program for First Four Years 

 Year 1 
(2002-03) 

Year 2 
(2003-04) 

Year 3 
(2004-05) 

Year 4 
(2005-06) 

Full-time 10 15 20 25 
Part-time 3 4 5 6 
TOTALS 13 19 25 31 

 
C.2.1. Basis for Projections 

Enrollment in the current M.S. in Applied Physics Program has averaged approximately 25 
students over the past three years. Many of these students would have enrolled in the 
proposed program were it available. There is no question this program will be in demand. 
The demand exists now. 

Enrollment is projected to increase by six students each year. UNC Charlotte’s Center for 
Optoelectronics and Optical Communications will occupy its new facilities in 2004 and will 
begin to achieve its expected potential by 2007. The presence of the Center will significantly 
enhance our ability to attract student support from external sources. Enrollment in the 
proposed program should increase significantly after 2007. 

 
C.2.2. Steady-state Head Count 

We do not expect to reach steady state in four years. Following is our estimate of the steady-
state headcount enrollment in the proposed program by the year 2010. 

 Full-time  50  Part-time  10  Total  60  
 

After maturation of the proposed program we would expect the steady-state enrollment to 
approximate the steady-state headcount in the three programs listed in C.1. above. 
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C.3. Student Credit Hour Production for First Four Years 

Year 1 (1/2 year) Student Credit Hours 
Program Category UG Master’s Doctoral 
Category I    
Category II    
Category III  117  
Category IV    

 

Year 2 Student Credit Hours 
Program Category UG Master’s Doctoral 
Category I    
Category II    
Category III  264  
Category IV    

 
 

Year 3 Student Credit Hours 
Program Category UG Master’s Doctoral 
Category I    
Category II    
Category III  414  
Category IV    

 

Year 2 Student Credit Hours 
Program Category UG Master’s Doctoral 
Category I    
Category II    
Category III  522  
Category IV    

 
 
 
III. PROGRAM REQUIREMENTS AND CURRICULUM 
 

A. Program Planning 

A.1. Institutions With Similar Offerings 
Three programs in the United States considered to have model programs leading to a Ph.D. in 
Optics are: 

a. The School of Optics/CREOL at The University of Central Florida; Orlando, Florida 
b. The Optical Sciences Center at The University of Arizona; Tucson, Arizona 
c. The Institute of Optics at The University of Rochester; Rochester, New York 

 
A.2. Institutions Visited or Consulted 

Faculty members in the UNC Charlotte optics program are quite familiar with the three 
programs listed above. Several of our Optics Faculty have visited one or more of the three 
institutions. Dr. M. J. Soileau, immediate past Director of the School of Optics at CREOL 
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and current Vice President for Research at the University of Central Florida, visited UNC 
Charlotte in September of 2001. During his visit he met with the Chancellor, Provost, Dean 
of the College of Arts and Sciences, Dean of the College of Engineering, other administrative 
officials, and several of the Optics Faculty for the purpose of advising UNC Charlotte 
relating to possible structures for the proposed new program and its relation to the Center for 
Optoelectronics and Optical Communications. His advice is reflected in this document. 

 
B. Admission 

B.1. Admission Requirements for Proposed Program 
The minimum admission requirements for the program are: 

a. A baccalaureate degree in Physics, Chemistry, Mathematics, Engineering, Optics, 
Computer Science, or a related field with a minimum undergraduate GPA of 3.0 overall 
and 3.0 (A = 4.0) in the major 

b. A minimum combined score of 1000 on the verbal and quantitative portions of the GRE, 
and satisfactory scores on the analytical and discipline specialty sections of the GRE 

c. A minimum score of 220 (computer-based test) or 550 (paper-based test) on the TOEFL 
if the previous degree was from a country where English is not the official language 

d. Positive letters of recommendation 
e. May be required to take undergraduate courses determined by the Optics Program 

Committee on an individual basis.  Such courses will be specified at the time of 
admission into the program 

 
B.2.  Documents to Be Submitted for Admission 

a. Official transcripts from all colleges and universities attended 
b. Official GRE scores 
c. Official TOEFL scores (if the previous degree was from a country where English is not 

the official language) 
d. The UNC Charlotte application for graduate admission form 
e. A minimum of three letters of reference 
f. An essay detailing the applicant’s motivation and career goals 
 

C. Degree Requirements 
Recipients of the Master of Science in Optics degree should demonstrate mastery of relevant 
subject matter, present an acceptable thesis based upon research performed, and demonstrate 
potential for a successful career following graduation. 

 
C.1. Total Hours Required 

The minimum requirement for the M.S. in Optics degree is 32 credit hours beyond the 
baccalaureate degree that includes a minimum of nine credit hours of thesis research, two 
credit hours of seminar (OPTI 6110), and a minimum of 21 credit hours of formal course 
work. The program of study must include at least 15 credit hours in approved courses having 
an OPTI prefix. The remaining six credit hours of required coursework may be selected from 
the listing of approved optics, engineering, and sciences electives. 
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C.2. Proportion of Courses Open Only to Graduate Students in the Program 
At UNC Charlotte courses having 5000 numbers are open to graduate students and advanced 
undergraduate students. Courses with 6000, 7000, and 8000 numbers are open only to 
graduate students. A minimum of 16 credit hours presented toward the M.S. in Optics degree 
must be in courses having a 6000 or 7000 number. Courses having an 8000 number are open 
only to Ph.D. students. 

 
C.3. Grades Required 

A student in the M.S. in Optics degree program must maintain a minimum GPA of 3.0 in all 
coursework attempted for the degree. An accumulation of two C grades will result in 
termination of the student’s enrollment in the program. A grade of U earned in any course 
will result in termination of the student’s enrollment in the program. 

 
C.4. Transfer Credit Accepted 

Up to six credit hours of approved coursework may be transferred from other accredited 
master’s and doctoral programs. Only courses in which the student earned a grade of B or 
better (or its equivalent) can be transferred. No more than six credit hours of approved 
coursework taken as a post-baccalaureate student may be applied toward the degree. Credit 
for thesis research cannot be transferred. 

 
C.5. Other Requirements 

a. Thesis Advisor and Advisory Committee: 

Each student in the program must have a Thesis Advisor and an Advisory Committee before 
being admitted to candidacy. The Thesis Advisor serves as Chair of the Advisory Committee 
and must be a member of the Optics Faculty at UNC Charlotte. Composition of the Advisory 
Committee must be approved by the Optics Program Director. 

b. Qualifier and Admission to Candidacy: 

The qualifier consists of three parts. 

(1) All graduates of the program must demonstrate competency in the Core Curriculum. A 
comprehensive examination on subject matter in each of the five courses of the Core 
Curriculum is required for all students entering the program. Students may demonstrate 
competency in the subject matter of a specific course of the Core Curriculum by earning 
a grade of Pass on that section of the comprehensive examination. Students failing to 
receive a grade of Pass on a section of the comprehensive examination must enroll in the 
core course for that section. Students demonstrate competency in the core curriculum by 
earning a grade of B or better in those core courses not passed during the comprehensive 
examination. 

(2) All students must prepare a Plan of Study before the end of the second semester 
following admission to the program. The Plan of Study must be approved by the 
Advisory Committee. 
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(3) After successful completion of the Core Curriculum requirement and approval of the Plan 
of Study, the student will prepare a Thesis Research Plan that is evaluated by the 
Advisory Committee. 

After successfully demonstrating competency in the Core Curriculum, approval of the Plan 
of Study, and approval of the Research Plan by the Advisory Committee, the student is 
admitted to candidacy. The qualifier, as described, must be completed by the end of the 
second year following admission to the program. A full-time student is normally expected to 
complete the qualifier before the end of the third semester following admission to the 
program. 

c. Thesis Requirement: 

Each student will complete a minimum of nine credit hours of Thesis Research. The student 
must present a written thesis to the Advisory Committee. The student must defend the thesis 
at a presentation before the Optics Faculty. Upon approval of the written thesis and oral 
presentation by the Advisory Committee, the student has successfully completed the thesis 
requirement. The thesis must be written using a format acceptable to the Graduate School. 

d. Seminar Requirement: 

Each student is required to take two credit hours of Seminar (OPTI 6110). 

e. Residence Requirement: 

The student must satisfy the residence requirement for the program by completing 12 credit 
hours of continuous enrollment in coursework/thesis-research credit. Residence is considered 
continuous if the student is enrolled in one or more courses in successive semesters until 12 
credit hours are earned. 

f. Language Requirement: 

The program has no language requirement. 

g. Time Limit for Completion of Program Requirements: 

All program requirements must be completed within four calendar years from the date the 
student is admitted into the program. 

 

D. The Curriculum 
Required courses are indicated by *; new courses are indicated by N.  

 
CORE CURRICULUM 

*NOPTI 6101. Mathematical Methods of Optical Science and Engineering. (3) Prerequisite: 
Admission to the Optics M.S. program. Topics include: matrix theory, series and Frobenius 
methods of solutions to ordinary differential equations, special functions, Fourier analysis, 
separation of variables techniques for partial differential equations, selected boundary value 
problems, and complex analysis. Topical coverage will emphasize applications specific to the 
field of optics. Three lecture hours per week. (Fall) 
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*NOPTI 6102. Principles of Geometrical and Physical Optics. (3) Prerequisite: Admission to 
the Optics M.S. program. Ray analysis of common optical elements (mirrors, lenses and 
systems of lenses, prisms). Reflection and refraction at plane and spherical surfaces, thin and 
thick lenses, lensmaker's equation, field of view, and numerical aperture. Wave properties of 
light, superposition of waves, diffraction, interference, polarization, and coherence. Optics of 
thin films. Three lecture hours per week. (Fall) 

*NOPTI 6103. Light Sources and Detectors. (3) Prerequisite: Admission to the Optics M.S. 
program. The nature of light, blackbody radiation. Quantized energy levels, photons, 
emission and absorption of light. Introduction to condensed media. Semiconductor quantum 
wells. Continuous wave and pulsed (mode-locked, Q-switched) lasers. Optical resonators and 
selected solid-state lasers. Common laser systems. Light detection, thermal and quantum 
detectors, imaging and non-imaging detectors, photomultiplier tubes, and diode detectors. 
Noise in light sources and detectors. Optical spectrum analysis. Three lecture hours per week. 
(Fall) 

*NOPTI 6104. Electromagnetic Waves. (3) Prerequisite: OPTI 6101. Maxwell’s equations, the 
electromagnetic wave equation, and electromagnetic wave functions. Waves in dielectric and 
conducting media, dispersion. Reflection, refraction, transmission, internal reflection, and 
evanescent waves at an interface. Intensity. Introduction to guided waves. Three lecture 
hours per week. (Spring) 

*NOPTI 6105. Optical Properties of Materials I. (3) Prerequisite: Admission to the Optics 
M.S. program. Photophysical and photochemical processes in materials. Linear and nonlinear 
optical properties of materials. Optical properties of semiconductors and crystals. Optical 
transmission, absorption, and reflection. Fluorescence of organic and inorganic materials. 
Chiral molecular systems. Three lecture hours per week. (Spring) 

*NOPTI 6110. Seminar. (1) Prerequisite: Admission to the Optics M.S. program. Discussion 
and analysis of topics of current interest to the field of optics. May be repeated for up to two 
hours of credit. Seminar is required of all students during their first two semesters of 
residence. Two semester hours of seminar are required. (Fall/Spring) 

 
THESIS RESEARCH 

*NOPTI 6991. Thesis Research. (1 – 3) Prerequisite: Admission to candidacy. Research for the 
thesis. May be repeated for a total of 12 credit hours. Graded Pass/Fail. 
(Fall/Spring/Summer) 

*OPTI 6999. Masters Residence. (1) Prerequisite: OPTI 6991. Required of all Optics M.S. 
students who have completed all requirements for the degree except the thesis defense and 
are taking no other courses. May be repeated for credit. Credit for this course does not count 
toward the degree. Graded Pass/Fail. (Fall/Spring/Summer) 

 
APPROVED OPTICS ELECTIVES++ 

NOPTI 6000. Selected Topics in Optics. (3). Prerequisite: Consent of Optics Program Director. 
Selected topics in optics from areas such as medical optics, adaptive optics, and all optical 
networks. May be repeated for up to six hours of credit with consent of the Optics Program 
Director. (Fall/Spring/Summer) 
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OPTI 6201. Fourier Optics. (3) Prerequisite: OPTI 6102. Principles of scalar diffraction theory. 
Fourier analysis applied to optical system design, imaging systems, optical filtering, optical 
data processing, correlation techniques, and holography. Three lecture hours per week. 
(Alternate years) 

NOPTI 6205. Optical Properties of Materials II. (3) Prerequisites: OPTI 6102, OPTI 6104, 
and OPTI 6105 or ECGR 6133. Microscopic theory of absorption, dispersion, and refraction.  
Real and imaginary parts of the optical constant. Non-linear optical material properties. Light 
scattering mechanisms, including Rayleigh, Raman, and Brilluoin scattering. Photoelectron 
spectroscopy. Ultra-short optical pulse propagation. Four-wave mixing. Three lecture hours 
per week. (Alternate years) 

OPTI 6211. Introduction to Modern Optics. (3) Prerequisites: OPTI 6102, OPTI 6103, and 
OPTI 6104. Propagation of rays and beams in free space, non-linear materials, and fiber. 
Optical resonators. Theory of laser oscillations. Second harmonic generation and parametric 
oscillation. Electrooptic modulation of laser beams. Detection of optical radiation. Interaction 
of light and sound. Three lecture hours per week. (Alternate years) 

NOPTI 6212. Integrated Photonics. (3) Prerequisites: OPTI 6211 of ECGR 4125. Study of 
basic principles and fabrication of optical waveguides. Optoelectronic materials growth and 
processing. Photonic devices and circuits. Integration techniques for multifunctional sub-
assemblies. Three lecture hours per week. (Alternate years) 

OPTI 6221 Optical Communications I. (3) Prerequisite: Prerequisites: OPTI 6102, OPTI 6104, 
and OPTI 6105, or ECGR 5165. Introduction to optical communications. Optical waveguides 
(attenuation, dispersions, etc.). Basic communication blocks such as lasers, optical 
modulators, and optical transceivers. Passive and active photonic components such as tunable 
lasers, optical amplifiers, SOAs, λ-converters, and filters. Coherent and incoherent detection. 
Signal processing, photonic switching, and point-to-point connections. Three lecture hours 
per week. (Alternate years) 

NOPTI 6222. Optical Communications II. (3) Prerequisite: OPTI 6221. Elements of optical 
networks. Optical signal coding. Optical transport and networking (optical-layer). Optical 
multiplexing and de-multiplexing. Time-domain medium access (TDM and SONET), 
wavelength-division multiplexing (WDM and DWDM). Optical add-drop multiplexing, 
switching and routing topologies. Wavelength conversion. Dispersion management. Optical 
clock and timing recovery. Broadband ISDN concepts. Access, metro, and long-haul network 
topologies. Three lecture hours per week. (Alternate years) 

NOPTI 6241. Optical System Function and Design. (3) Prerequisite:  OPTI 6102.   Advanced 
study of telescopes, microscopes, cameras, off-axis imaging systems, stops, apertures, 
multiple lenses, use and selection of ray trace computer codes. Three lecture hours per week. 
(Alternate years) 

NOPTICS 6244. High Speed Photonics and Optical Instrumentation. (3) Prerequisite: 
OPTI 8103 and OPTI 8104. Study of instrumentation used for generation, detection, and 
manipulation of light in optical circuits.  Topics include electrooptic modulators, selective 
polarizers, optical switches, amplifiers, multiplexing and mixing schemes, application of 
CCD and CMOS cameras and detectors.  Three lecture hours per week. (Alternate years) 
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OPTI 6281. Modern Optics Laboratory. (3) Prerequisite: OPTI 6102. Selected experiments in 
areas of modern optics such as fiber optics, interferometry, spectroscopy, polarization, 
optical metrology, and holography. Six laboratory hours per week. (Spring) 

NOPTI 6691. Research Seminar. (1 - 3) Prerequisite: Consent of Optics Program Director. A 
seminar in which independent study may be pursued by the student, or a group of students, 
under the direction of a professor. (Fall/Spring/Summer) 

 
 
++Additional existing approved electives are listed according to research concentration areas in Appendix F. Some 

courses in this listing are shown under more than one concentration area. Complete descriptions of these courses 
are available in the current UNC Charlotte Graduate Catalog. 

 
 
IV. FACULTY 
 
A. Faculty Directly Involved in Proposed Program 

Any member of the University’s Graduate Faculty with an interest in optics, significant 
published scholarship in the field, and a willingness to teach in the program or serve on 
dissertation committees may become involved in the proposed program. Only members of 
the Optics Faculty will have direct supervision of the proposed program. Current members of 
the Optics Faculty are listed below, grouped according to their research specialization. 
Members will be added to the Optics Faculty from new hires and from current UNC 
Charlotte faculty as they meet criteria for Optics Faculty membership to be defined later. The 
Optics Faculty listed below includes only current members of the UNC Charlotte Faculty 
who have participated actively in development of the proposed program. 
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Table 1. The Optics Faculty 
 

Optoelectronic Devices and Sub-Assemblies 
Raphael Tsu -- Electrical and Computer Engineering 
Mohamed-Ali Hasan -- Electrical and Computer Engineering 
Stephen Bobbio -- Electrical and Computer Engineering 
Vasily Astratov -- Physics and Optical Science 

 
Optical Communications 

Yasin Raja -- Physics and Optical Science 
Faramarz Farahi -- Physics and Optical Science 
Patrick Moyer -- Physics and Optical Science 
Teresa Dahlberg -- Computer Science 

 
Devices and Systems for Sensors and Characterization 

Terrill Mayes -- Physics and Optical Science 
Jordan Poler -- Chemistry 
 

Optical Materials 
Kasra Daneshvar -- Electrical and Computer Engineering 
Ken Gonsalves -- Chemistry 
Wade Sisk -- Chemistry 

 
Optical Metrology 

Bob Hocken -- Mechanical Engineering and Engineering Science 
Steve Patterson -- Mechanical Engineering and Engineering Science 
Angela Davies -- Physics and Optical Science 

 
Optical Imaging 

Michael Fiddy -- Physic and Optical Science and Electrical and Computer Engineering 
Robert Tyson -- Physics and Optical Science 
Tom Lucas -- Mathematics 
Taghi Mostafavi -- Computer Science 

 
Please see Appendix L for abbreviated faculty vita and Appendix M for full faculty vita. 

 
B. Need for Additional Faculty 

For the proposed new program to achieve international recognition in the focus areas of 
optoelectronics and optical communications, additional faculty in relevant teaching/research 
areas will be needed at both junior and senior ranks. The program’s optics focus primarily 
affects the Departments of Physics and Optical Science, Chemistry, Electrical and Computer 
Engineering. New faculty appointees will occur in these units. Faculty members specializing 
in the enabling technologies for optoelectronics and optical communications can be 
appointed to the Department of Mathematics, the Department of Mechanical Engineering and 
Engineering Science, and the College of Information Technology.  Current optics activity at 
UNC Charlotte is centered in the Department of Physics and Optical Science, as 
developments leading to significant advances in optoelectronics and optical communications 
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require a fundamental understanding of optics basics normally obtainable through the study 
of physics.  Advances must occur both at the device and component level where basic 
physics applies before the situation changes to the engineering of optical systems. This area, 
therefore, has the greatest need for new faculty lines. 

 
C. New Faculty Positions 

New faculty positions to support growth of the proposed new program will occur through 
normal university allocations. 

 
D. Impact of Proposed New Program on Faculty Activity 

Implementation of the proposed program will have no adverse impact on faculty activity. 
Faculty involved in the program will simply continue what they currently do. All members of 
the Optics Faculty are already fully engaged in activities necessary to support the proposed 
program. The only anticipated impact will be positive in that the levels of scholarly research 
and public service activity resulting from the proposed program are likely to see a significant 
increase. 

 
 
V. LIBRARY 

Consultation with library staff was initiated on December 18, 2001. The evaluation by 
Barbara Tierney of the library staff was completed on January 16, 2002. Her complete 
assessment is shown in Appendix G.  In summary, Barbara concluded, “Library holdings are 
adequate.” The proposed new program will, however, generate approximately $17,000 for 
library materials from enrollment increase money. These funds will be used to improve 
Atkins Library’s optics journal and monograph collection. A listing of monographs to be 
purchased is being generated. 

Titles of new optics journals to be considered for purchase by the third year of the program 
are: 

 
 Title Cost Estimate 
Journal of Nonlinear Optical Physics and Materials $636 
Journal of Optics A $850 
Journal of Optics B $700 
Microelectronic Engineering $1,752 
Microwave and Optical Technology Letters $1,690 
Optical Communications $5,246 
Optical Engineering $525 
Optics Express Free 
Optical Fiber Technology $341 
Optics and Lasers in Engineering $1,552 
Optics Letters $1,291 
Optical Materials $836 
Optical and Quantum Optics $1,351 
Optical Review $628 
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Optika 1 Spektroskopia $516 
Optik $1,028 
Photonics Spectra $122 
Photonic Network Communications $397 
Physical Review A (on-line only) $1,660 
Journal of Imaging Science and Technology $145 
Optics and Spectroscopy $2,255 

 
The Atkins Library provides access to a wide and in-depth collection of print and electronic 
services that are mostly available from on-campus workstations as well as from off-campus 
via the University’s proxy server. Materials not available from this service can be obtained 
via interlibrary loan. 

 
 
VI. FACILITIES AND EQUIPMENT 
 
A. Description of Facilities Available for the Proposed New Program 

Current facilities are adequate to support the proposed program during its first three years. 
During the past decade, the University has developed a significant infrastructure to support 
research in optoelectronics and optical communications. An inventory of major equipment 
available is presented in Appendix H. Infrastructure facilities currently available to support 
optoelectronics and optical communications research activity include a 3000 sq. ft. Class 
1000 clean room with Class 10 or better conditions under individual laminar flow work 
stations, and a 1400 sq. ft. Metrology Laboratory with 0.1 degree temperature control and a 
class 10,000 environment. Deposition capabilities within the clean room include molecular 
beam epitaxy and UHV chemical vapor deposition for group III-Nitrides and II-VI 
optoelectronic materials. In addition, two machine shops and an electronics shop are 
available to support optics activities. These shops have broad capabilities for construction of 
experimental hardware and troubleshooting electronic instrumentation. Capabilities include 
conventional and CNC machining, electrical discharge machining, and printed circuit 
fabrication. Each shop has a professional staff. 

Current activity in optoelectronics and optical communications at UNC Charlotte is largely 
concentrated in the Department of Physics and Optical Science (housed in the Burson 
Building), the Center for Precision Metrology and the Department of Computer Science 
(housed in the Cameron Applied Research Center), and the Department of Electrical and 
Computer Engineering (housed in the Smith Building). Space currently available to support 
optics activities in these three locations is as follows. 

 

General-purpose lab space 35,000 sq. ft. 
Office space (faculty and students)    7,200 sq. ft. 
Metrology lab space 12,000 sq. ft. 
Clean room space   3,000 sq. ft. 

Total space 57,200 sq. ft. 
 

This space is utilized by the people listed below. 
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Current faculty 36 
Current staff  6 
Current undergraduates 200 
Current graduate students 120 

 
 
B. Facilities to Become Available by 2004 

While present space and personnel are adequate to support the proposed program during its 
first two to three years, additional space and personnel will certainly be needed to 
accommodate anticipated growth. Fortunately, the proposed new program is accompanied by 
a significant expansion in both facilities and personnel made available as a result of the 
recent establishment of UNC Charlotte’s Center for Optoelectronics and Optical 
Communications and the Charlotte Institute for Technology Innovation. Space will become 
available in two buildings tentatively scheduled for completion in 2004. Funding to construct 
these buildings was obtained through the November 2000 bond referendum for capital 
construction approved by the voters of North Carolina. UNC Charlotte is busy planning an 
approximately 92,000 sq. ft. building to house the Department of Physics and Optical 
Science and the Center for Optoelectronics and Optical Communications. An additional 
98,000 sq. ft. of space will be available in an office/classroom/laboratory building that will 
house the Department of Mechanical Engineering and Engineering Science and UNC 
Charlotte’s Center for Precision Metrology. These buildings are currently in the architectural 
design stage. Additional space to become available upon completion of the 92,000 sq. ft. 
building designed to house UNC Charlotte’s optical science and engineering program include 
(1) a fully equipped 3800 sq. ft. class 10,000 clean room, (2) research laboratories and office 
to accommodate as many as 50 research faculty and 100 graduate students, (3) four 
classrooms, and (4) six additional infrastructure facilities to be described below. Space in the 
adjacent 98,000 sq. ft. building will accommodate instruments and electronic shops that will 
support the proposed new program. Availability of this new space should provide adequate 
physical facilities for the optical science and engineering program at UNC Charlotte through 
2010. University planning already underway calls for an addition to this space in anticipation 
of the success of the proposed new program. 

 
C. Information Technology Services Needed for Proposed New Program 

Information technology services currently provided by UNC Charlotte are more than adequate 
to support the proposed new program during its first three years of operation. The UNC 
Charlotte campus is fully networked with the latest Ethernet technology.  An upgrade of the 
network was recently completed.  This network is maintained by University Computing 
Services that operates campus servers and provides user assistance to those connected to their 
servers.  The Mosaic Laboratory, housed in the College of Engineering, operates additional 
servers.  Although operating out of the College of Engineering, the Mosaic Laboratory makes its 
services available to other campus users. The 92,000 sq. ft. building that will house the proposed 
program is being designed to provide space for a network room for use by University 
Computing Services and a server room for Mosaic Laboratory. An additional 1500 sq. ft. of 
space in this building is being designed to accommodate a 4-processor Onyx infinite reality 
graphics workstation, a PC cluster workstation, and a FakeSpace data wall. Video and data 
servers, scanners, digitizers, video capturing equipment, etc. will also be available. Information 
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technology services currently available and planned are more than adequate to support the 
research and teaching activities associated with the proposed new program. 

 
D. New Facilities and Equipment 

UNC Charlotte’s Center for Optoelectronics and Optical Communications is an integral part 
of the proposed new academic program. The Center will operate seven major infrastructure 
facilities.  

 
CENTER FACILITIES 

• Optoelectronic and Optical Device Fabrication Facility 
• Optical Characterization and Measurement Facility 
• Optical Metrology Facility 
• Optical Communication Infrastructure Facility 
• Clean Room Facility 
• Optical Imaging and Visualization Facility 
• Education and Training Facility 

 
These facilities will be fully available to support research activities of the proposed program. 
Past efforts to obtain funding needed to equip the seven facilities are being rewarded. The 
major part of the estimated $10.3M needed to build the Center infrastructure comes from 
federal and private sources. The first $2.0M of the estimated $10.3M needed to build the 
Center infrastructure is already in hand. A complete description of these facilities and a 
listing of instrumentation to be purchased to equip the facilities are presented in Appendix I. 

 
 
VII.  ADMINISTRATION 
 

The Department of Physics and Optical Science 
The interdisciplinary Master of Science Program in Optics will be administered through the 
Department of Physics and Optical Science.  The Chair of the Department of Physics and 
Optical Science has administrative responsibility for all programs administered through that 
department. The Optics Faculty is a subgroup of the Faculty of the Department of Physics 
and Optical Science. Membership on the Optics Faculty is restricted to those having an 
interest in optics, significant published scholarship in the field, and a willingness to teach in 
the program or serve on dissertation committees. Members of the Optics Faculty having 
primary appointments in other academic units, e.g. Electrical and Computer Engineering, 
will have either adjunct or dual appointments in the Department of Physics and Optical 
Science. 
 
Organizational Chart 
The organizational chart for administration of the master’s program in optics is shown in 
Figure 4. On the recommendation of the Optics Faculty, the Chair of the Department of 
Physics and Optical Science will recommend an “Optics Program Director” to the Dean of 
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the College of Arts and Science. On the recommendation of the Optics Program Director, the 
Chair of the Department of Physics and Optical Science will appoint an “Interdisciplinary 
Optics Program Committee” from among the Optics Faculty. 
 
The Optics Faculty 
In accordance with the criteria developed for each graduate program or unit and approved by 
the Graduate Council, and upon recommendation of the appropriate department chair, the 
Dean of the Graduate School appoints Graduate Faculty members for renewable five-year 
terms.  Members of the Graduate Faculty offer courses and seminars and supervise research 
and dissertation at an advanced level of scholarship. 

Any member of the Graduate Faculty with an interest in optics, significant published 
scholarship in the field, and a willingness to teach in the program or serve on dissertation 
committees may apply to the Interdisciplinary Optics Program Committee for membership in 
the Optics Faculty.  Appointments will be for five-year terms with reappointment made 
according to the guidelines established by the Interdisciplinary Optics Program Committee, 
approved by the Graduate Council, and administered by the Dean of the Graduate School.  
The program faculty will serve as the constituency of the program for matters appropriate for 
faculty governance and will meet as appropriate to vote on such issues. 
 
Interdisciplinary Optics Program Committee 
The Interdisciplinary Optics Program Committee will have at least one representative from 
each of the departments having representation on the Optics Faculty. The Director of the 
Center for Optoelectronics and Optical Communications and the Chair of the Department of 
Physics and Optical Science will have ex officio membership on the committee. At least four 
members of the Committee will have their primary faculty appointments in the Department 
of Physics and Optical Science. Membership will be for a two-year period. 
Recommendations on admission to the program and admission to candidacy will be made by 
the Interdisciplinary Optics Program Committee, chaired by the Optics Program Director.  
The Committee works with the Optics Program Director to set policy and: 

• Recommends to the Graduate School applicants for admission to the program 
• Approves the student’s advisory committee and thesis topic 
• Assures that the comprehensive exam is administered appropriately 
• Assures that the qualifier is administered appropriately 
• Recommends to the Graduate School qualified candidates for the degree 
• Assures that all requirements are fulfilled by each candidate 
• Recommends course additions and alterations as appropriate 
• Approves participation of faculty in the program 
• Appoints search committees for new faculty for the program 
• Plans and evaluates the program 

 
 



 

 

Figure 4. Organizational Chart 
For Administration of 
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Director of the Optics Program 
Direct responsibility for administration of the program will rest with the Optics Program 
Director in consultation with the Interdisciplinary Optics Program Committee, the Director of 
the Center for Optoelectronics and Optical Communications, and the Chair of the 
Department of Physics and Optical Science under the direction of the Dean of the College of 
Arts and Sciences.  The Optics Program Director will have a primary faculty appointment in 
the Department of Physics and Optical Science. The duties of the Director include: 

• Curriculum and conduct of the program 
• Recommending operating budgets and supervising expenditures 
• Chairing meetings of the Interdisciplinary Optics Program Committee 
• Communicating assessment of the program and personnel to the chairs of all 

participating departments and programs and the Deans of Arts and Sciences and 
Graduate School 

• Overseeing recruitment efforts for the program 
• Recommending budget allocations for travel, equipment, communication, and 

supplies to the Chair of the Department of Physics and Optical Science 
• Coordinating scheduling of courses among the cooperative departments and programs 
• Assuring proper maintenance of graduate student records 
• Scheduling dissertation defenses 
• Representing the program to external constituencies 

 
The College of Arts and Sciences 
The Department of Physics and Optical Science is one of 22 departments in the College of 
Arts and Sciences. The Dean of that College has administrative responsibility for the 
supervision of all departments and programs housed within the College. 
 
The Graduate School 
At the University of North Carolina at Charlotte, the Dean of the Graduate School is the 
administrative officer with primary responsibility for the supervision of graduate programs.  
The Dean is responsible for the executive and administrative affairs of the Graduate School 
in accordance with policies determined by the UNC Charlotte Graduate Council, the 
Graduate Faculty, and the Faculty Council.  The Graduate School is responsible for 
monitoring the quality of graduate programs, the final admission of graduate students, 
appointments to the Graduate Faculty, and supporting the enhancement of research activities 
essential to the conduct of graduate programs. 

The Graduate Dean’s main duties include the following:  

• Admission of students 
• Appointment of dissertation and thesis committees 
• Approval of programs of study 
• Admission of students to candidacy 
• Final approval of dissertations 
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Student’s Advisory Committee 
Before the beginning of the third semester following admission to the Master of Science in 
Optics Program, the student must form an Advisory Committee. The Thesis Advisor serves 
as Chair of the Advisory Committee and must be a member of the Optics Faculty at UNC 
Charlotte. The committee should be constituted to complement the proposed plan of study 
and to reflect the interdisciplinary focus of the program.  The Advisory Committee will 
consist of a minimum of four members, including the Committee Chair. A majority of 
committee members must be on the Optics Faculty at UNC Charlotte. The student, in 
consultation with the Thesis Advisor, selects two members of the Advisory Committee. The 
Optics Program Director appoints the fourth member. Composition of the Advisory 
Committee must be approved by the Optics Program Director. 

Subject to the approval of the Dean of the Graduate School, the functions of the committee 
are to: 

• Approve the student’s plan of study 
• Evaluate the student’s academic progress 
• Administer the qualifier 
• Evaluate the thesis research plan 
• Administer the thesis defense 
• Certify the candidate’s qualifications for the degree subject to the approval of the 

Dean of the Graduate School 
 
 

VIII.  ACCREDITATION 
There is no agency that accredits graduate programs in optics at this time. 

 
 

IX.  SUPPORTING FIELDS 
The proposed program is interdisciplinary, and as such involves curriculum and research 
activity in six academic departments housed in three colleges, the Center for Precision 
Metrology, and the Center for Optoelectronics and Optical Communications. Supporting 
academic departments include: 

1. The Department of Physics and Optical Science, the Department of 
Chemistry, and the Department of Mathematics in the College of Arts and 
Sciences, 

2. The Department of Mechanical Engineering and Engineering Science and the 
Department of Electrical and Computer Engineering in the College of 
Engineering, and 

3. The Department of Computer Science in the College of Information 
Technology. 

 
Faculty strength in these areas is adequate to implement the program. Table 2 lists the current 
20 members of the Optics Faculty by home department and research specialization. The 
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interdisciplinary nature of the proposed program is evident from the mix of disciplines 
represented by members of the Optics Faculty.  Each has a Ph.D. in a relevant discipline. 

 
Table 2. The Optics Faculty by Home Department 

 
Department of Physics and Optical Science 

Optical Imaging--Michael Fiddy and Robert Tyson 
Optical Communications--Yasin Raja, Faramarz Farahi, and Patrick Moyer 
Optical Sensors and Characterization--Terrill Mayes 
Optical Metrology--Angela Davies 
Optoelectronic Devices--Vasily Astratov 

 

Department of Electrical and Computer Engineering 
Optoelectronic Devices--Ray Tsu, Stephen Bobbio, and Mohamed-Ali Hasan 
Optical Materials--Kasra Daneshvar 

 

Department of Mechanical Engineering and Engineering Science 
Optical Metrology--Bob Hocken and Steve Patterson 

 

Department of Chemistry 
Optical Materials--Ken Gonsalves and Wade Sisk 
Optical Characterization--Jordan Poler 

 

Department of Computer Science 
Optical Imaging--Taghi Mostafavi 
Optical Communications--Teresa Dahlberg 

 

Department of Mathematics 
Optical Imaging--Tom Lucas 

 
Support from the academic units listed above is essential to the success of the proposed 
program since subject matter taught within these academic units is needed to support the 
research concentration areas of the proposed program. Optics, an emerging discipline, spans 
traditional departmental boundaries. Some universities, The University of Central Florida for 
example, have created separate optics departments to house their programs. UNC Charlotte 
has opted to use expertise developed over the past decade in existing departments rather than 
create a new Department of Optics. The economy of this as related to staffing needs is self-
evident. Although more difficult to administer than a program housed in a single department, 
the interdisciplinary approach as outlined makes sense for UNC Charlotte at this time in that 
it will take advantage of optical expertise wherever it exists. All participating departments 
have agreed to devote present and future resources needed to develop the proposed program 
into one having an international reputation for excellence. 

The close relationship of the proposed program to research programs in the Center for 
Precision Metrology and the Center for Optoelectronics and Optical Communications is 
another major strength of the proposed program. The Center for Precision Metrology has 
established a national reputation for excellence of its research program in optical metrology. 
Optical metrology will be an important component of the research program of the Center for 
Optoelectronics and Optical Communications. As stated previously, UNC Charlotte, the 
Charlotte region, and the State are united and fully committed to the success of the optics 
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initiative at UNC Charlotte that has the proposed program, an optics center, and a metrology 
center as its cornerstones. The Department of Physics and Optical Science, as well as other 
supporting departments, accepts the challenge and welcomes the opportunity it affords to 
develop bridges between sister institutions such as Western Carolina University, Clemson 
University, the Fitzpatrick Photonics Center at Duke University, and the optics industry, both 
present and emerging. 

The exploitation of all of these relationships is necessary if the program is to achieve its full 
potential. Current resources are adequate to initiate the program. Realization of its full 
potential awaits coming resources needed to strengthen the areas listed above. UNC 
Charlotte is committed to providing these resources. 

 
 
X.  ADDITIONAL INFORMATION 

There is no additional information pertinent to the review of the proposed program. 
 
 
XI.  BUDGET 

Start-up costs for the proposed program are relatively modest. For more than a decade UNC 
Charlotte, particularly in the College of Arts and Sciences and the College of Engineering, 
has been building infrastructure needed to implement the proposed program. Administration 
of the program will be through an existing department. No additional funds will be required 
to administer the program. UNC Charlotte has recently established its Center for 
Optoelectronics and Optical Communications. All members of the Optics Faculty will have 
joint appointments in this Center and access to its research facilities.  Association with the 
Center will significantly reduce the amount of start-up funding needed to support new faculty 
lines requested for the proposed program. 

The 20 current members of the UNC Charlotte Optics Faculty can teach existing courses in 
the curriculum. However, new faculty lines are needed to teach the five core courses and 
eight elective courses new to the optics curriculum, serve as thesis advisors, and participate 
in the research programs of the Center for Optoelectronics and Optical Communications. 
Resources needed to fund the new faculty lines, the three new graduate teaching 
assistantships, and 10 new graduate research assistantships will be generated by enrollment 
increase funds ($243,000), reallocation of institutional resources ($124,000), and external 
funding ($300,000). Only one new faculty line is requested for this program, as additional 
faculty lines will be generated through a new optics program leading to a Ph.D. Permission to 
plan the Optics Ph.D. program was obtained November 9, 2001. A request to establish the 
Ph.D. program is being submitted concurrent with this program request.  

A detailed budget statement is presented in Appendix J. 
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XII.  EVALUATION PLANS 
 
A. Criteria for Evaluation of Proposed Program 

Criteria to be used to evaluate the quality and effectiveness of the proposed program include: 

• Number of graduates from the program 
• Successful placement of graduates in positions in government laboratories and 

industry 
• Publication of thesis research in scientific and engineering journals 
• Transfer of technology developed through research programs to the private sector 
• Level of external funding obtained to support the research programs 

 
B. Measures for Evaluation of Proposed Program 

Measures to be used to evaluate the quality and effectiveness of the proposed program 
include: 

• In steady state we expect to have as many as 60 students enrolled in the program, 50 
of them full time. Expected time to degree is 2 ½ years beyond the baccalaureate 
degree. We would expect to graduate 15-20 students/year from the program when 
steady state is reached in approximately 10 years. 

• The program will be deemed successful if graduates pursue successful careers in 
government laboratories and industry. 

• A major goal of the proposed program is thesis research that adds to the knowledge 
base in the optics fields. Such research, even at the M.S. level, is often publishable. 
The program will be deemed successful in this arena if results of thesis results 
research produce publications in science and engineering journals. 

• Technology transfer is measured by patents. We would expect the research programs 
to produce a steady supply of patents.  

• The proposed program is strongly research based. Research in university science and 
engineering departments is largely conducted by graduate students supported by 
graduate research assistantships. We would expect most of the graduate students in 
the program to be supported by graduate research assistantships in steady state. 

 
C. Projected Productivity of Proposed Program 

 

 
 

Year 1 
(2002-2003) 

Year 2 
(2003-2004)

Year 3 
(2004-2005)

Year 4 
(2005-2006)

TOTALS 

B      
M  5 6 10 21 
I/P      
D      
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D. Recommended Reviewers of Proposed Program 
 

M. J. Soileau 
Vice President for Research 
Office of Research 
Room 302- Orl Tech Ctr/RP 
The University of Central Florida 
4000 Central Florida Blvd. 
Orlando, Florida 32816 
Tel. (407) 823-6834 
E-mail: mj@ucf.edu 
 
Joseph W Goodman  
William E. Ayer Professor of Electrical Engineering, Emeritus  
Stanford University 
Packard Bldg. #352 
Stanford, California, 94305-9510 
Tel. (650) 723-3304 
E-mail: GOODMAN@ee.stanford.edu 
 
Mohammad A. Karim 
Dean of Engineering 
City College of New York 
Convent Avenue and West 138th St. 
Steinman Hall, Room 142 
New York, New York 10031 
Tel. (212-650-5435 
E-mail: karim@engr.ccny.edu 
 
H. John Caulfield 
Distinguished Research Professor 
Fisk University 
1000 17th Avenue North 
Nashville, Tennessee 37208 
Tel. (615) 329-8785 
E-mail: hjc@fisk.edu 
 
Steven R. J. Brueck, Director 
Center for High Technology Materials 
1313 Goddard SE, Rm. 145 
Albuquerque NM 87106, USA 
Tel: (505) 272-7800 
E-mail: brueck@chtm.unm.edu 
 

mailto:mj@ucf.edu
mailto:GOODMAN@ee.stanford.edu
mailto:karim@engr.ccny.edu
mailto:hjc@fisk.edu
mailto:brueck@chtm.unm.edu
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Alan J. Heeger, Nobel Laureate, Professor of Materials in Engineering, 
Institute for Polymers and Organic Solids, and Departments of Physics and Materials 
Physics Department 
Broida Hall 6125 
University of California, Santa Barbara 
Santa Barbara, CA 93106-5090 
Tel: (805) 893-3184 
E-mail: ajh@physics.ucsb.edu 

 
 
E. Evaluation Plan  

Maturation of the proposed program is expected to take about 10 years. Similar programs at 
other institutions have actually taken much longer to mature, but they began at a lower level 
than the UNC Charlotte program. The measures for evaluating program success, listed above, 
will not be realized in four years. Evaluation of the program must, therefore, assess progress 
toward the steady-state goals.  Fourth year milestones are listed below. 

1. During the fourth year of the proposed program enrollment will be assessed to 
determine if it is meeting projections. Full-time enrollment in the program should 
approach 50 by the fourth year. 

2. During the fourth year of the proposed program grant activity by the Optics 
Faculty will be assessed. New external funding generated annually by the Optics 
Faculty should exceed $1.0M. External funding should be supporting a minimum 
of 15 graduate research assistants. 

3. The program should have produced approximately 20 graduates by the fourth year 
of operation. 

4. A panel composed of a subgroup of program reviewers, listed in D above, will be 
invited to the UNC Charlotte campus to assess the overall success of the program. 
The report prepared by this panel will be reviewed by the Optics Program 
Director, the Optics Program Committee, the Dean of the College of Arts and 
Sciences, the Dean of the College of Engineering, the Director of the Center for 
Optoelectronics and Optical Communications, and the Provost. 

5. Changes in the proposed program will be implemented as necessary to allow 
achievement of program goals. 

 
 
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. 

mailto:ajh@physics.ucsb.edu
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XIV.  STARTING DATE AND INSTITUTIONAL APPROVAL 
 
 Proposed date of initiation of proposed degree program:    January, 2003    
 
This proposal to establish a new M.S. in Optics at UNC Charlotte has been reviewed and 
approved by the appropriate campus committees and authorities. 
 
 
Chancellor   
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FACULTY PARTICIPANTS 
 

CENTER FOR OPTOELECTRONICS 
AND 

OPTICAL COMMUNICATIONS 
 
 
Chaired Professors: Robert Hocken – Metrology, Nanotechnology 
 Steve Patterson – Precision Machining, Interferometry 
 Raphael Tsu – Semiconductor Lasers 
  
Professors: Stephen Bobbio – Microelectromechanical Devices 
 Farid Tranjan - Microelectromechanical Devices 
 Wei Cai – Computational Electromagnetics 
 Kasra Daneshvar – Non-linear Optics, Lasers 
 Tom DuBois – Chiral Molecules for Polarization Control 
 Faramarz Farahi – Fiber Optics, Interferometry 
 Michael Klibanov – Applied Mathematics, Inverse Problems 
 Tom Lucas – Applied Mathematics, Numerical Analysis, Inverse Problems 
 Craig Ogle – Chiral Materials  
 Boris Vainberg – Mathematics of Wave Propagation 
 Ken Gonsalves – Organic Optical Materials 
  
Associate Professors: Banita Brown – Organic Optical Materials 
 Bernadette Donovan-Merkert – Chiral Materials 
 Terrill Mayes – Interferometry, Optical Sensing 
 M. Yasin A. Raja – Semiconductor Lasers, Optical Communications 
 Robert Tyson – Adaptive Optics, Diffraction Theory 
 Mohamed-Ali Hasan – Optoelectronic Materials and Devices  
 Patrick Moyer – Near-field Optics 
 Wade Sisk – Organic Optical Materials and Devices 
 Jordan Poler – Surface Analysis and Surface Self Assembly 
 Taghi Mostafavi – Image Processing 
  
Assistant Professors: Brian Cooper – Ultrasensitive Fluoresence Detection 
 Teresa Dahlberg – Telecom Network Protocol and Security 
 Essam El-Kwae – Image Processing 
 Irvin Jones – Computer Aided Design of Digital Optical Systems 
 Asis Nasapuri – Fiber Networks, Wireless Networking 
 K. R. Subramanian – Image Processing 
 Susan Trammell – CCD Imaging Devices 
 Tom Weldon – Communication Systems, Medical Image Processing 
 Angela Davies – Optical Metrology 
 Vasily Astratov – Optoelectronic Materials and Devices 
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"Help wanted" 

Coalition for Photonics and Optics holds meeting about 
worker shortage 

This article appeared in the August 2000 issue of OE Reports. 

by Greg Friedman  

In late June, the Coalition for Photonics and Optics held a meeting in 
Washington, D.C. to discuss the worker shortage in the U.S. optics industry, 
and to explore possible remedies. Representatives from government, industry,
academia, and several optics associations, including SPIE, attended the 
meeting.  

The bad news 

The facts presented at the meeting paint a discouraging picture. Fewer grade-
school students demonstrate an interest in science and math; there has been 
a consistent decline in the number of science and engineering degrees 
awarded in the U.S.; and there is stiff international competition for the 
qualified optical technicians and engineers currently working in the field.  

The price for this shortage is being paid-literally -- by the optics industry, via 
increased salaries, pay-to-stay deals, and large hiring bonuses. Many 
companies are resorting to robbing each other of employees and clever out-
maneuvering tactics to gain an advantage with new sources.  

The consensus among those in science and technology fields is that the U.S. 
will become less competitive in critical technology sectors unless industry, 
academia, and government make a concerted effort to promote and attract 
people to these fields. Bureau of Labor statistics indicate that between 1992 
and 1999, high-tech employment in the U.S. grew by approximately 1.5 
million jobs. At the same time, however, the number of science and 
technology degrees awarded by U.S. institutions has steadily decreased. For 
example, the U.S. Dept. of Education reports that the number of bachelors 
degrees awarded in electrical engineering declined 46 percent between 1987 
and 1997.  

Angela Kupps, human resource director at E-Tek Dynamics, Inc., (San Jose, 
CA) spoke at the meeting about E-Tek's experiences finding qualified workers. 
She said the company grew from 1000 to 3000 employees in one year, adding
200 engineers. The average time to fill a vacant position was three to four 
months; due to the scarcity of qualified U.S. workers, 75 percent of the new 
employees are Asian with more than 100 sponsored on H1B visas (which allow
certain foreign professionals to work in the U.S. for up to six years).  

Scott Lockledge, Science Fellow in Congressman Vernon Ehler's office, spoke 
about some of the inadequacies in the federal education resources earmarked 
for science and math. For example, he said the fees generated by H1B visas 
will provide about $200 million in 2001 for science and math education -- 
which sounds like a lot, but is actually only a drop in the bucket, representing 
about one-tenth percent of all the money spent on K-12 programs. Other 
federal education funds are derived from the Elementary and Secondary 
Education Act. Once again, however, only a small percentage is targeted at 
science and math.  

The good news 
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Despite the current situation, there is cause for some cautious optimism. For 
starters, the shortage of science and technology workers is finally being 
regarded as a priority issue.  

Vicki Hoffman, director of human resources at Coherent, spoke about a 
strategy the company is using to ensure a future supply of optical technicians. 
Coherent, along with Spectra-Physics, is collaborating with Yuba Community 
College in Sacramento, California, on an optical technician program (see 
"Training tomorrow's technicians at Yuba Community College," OE Reports, 
May 2000). The program is designed to prepare students to go directly into 
industry and require a minimum of supervision and training. The curriculum, 
which began in August 1999, includes an interning component at Coherent or 
Spectra-Physics. Coherent is pleased with the strategy, and Hoffman 
recommended that other companies follow their lead.  

Many schools and organizations have established or are planning outreach 
programs designed to raise young people's interest in science. Bob Phillippy of 
Newport Corp. and president of the Laser and Electro-Optics Manufacturers' 
Association spoke about a presentation for high-school seniors and college 
freshmen his company is developing. The project, which is also sponsored by 
SPIE, OSA, LEOMA, and IEEE/LEOS, will be a presenter-led multimedia 
PowerPoint demonstration that spotlights optical engineering.  

SPIE has developed a number of resources and programs to stimulate 
students in optics, including the SPIE K-12 Optics Outreach Kit, and SPIE's 
annual $250,000 scholarships and grants program. In addition, SPIE, in 
collaboration with OSA and other groups, is in the process of applying for an 
NSF grant that would enable the organization to engage in education outreach 
on a much larger scale.  

Other programs specifically target grade-school children, such as an optics 
outreach kit developed by Steve Jacobs at the Center for Optics Manufacturing
that focuses on where color comes from.  

Government, too, is taking proactive steps to encourage careers in science. 
For example, the National Science Foundation (NSF) is expecting a significant 
budget increase for 2001to $2.8 billion -- an increase of $675 million. The 
NSF, through new and existing programs, will devote resources to everyone 
from grade schoolers to graduate students.  

In addition, several bills introduced to Congress are geared toward improving 
science and math education in public schools. The provisions in the bills range 
from providing grants and scholarships to creating after-school science day-
care programs to establishing tax credits for science teachers.  

In the short-term, allowing more skilled foreign workers into the U.S. would 
help fill the void. Congress is considering raising the cap on legal foreign 
workers from 115,000 to 195,000 through 2002.  

The future 

An important part of promoting science among young people is to ensure that 
under-represented groups in engineering and the sciences are targeted. 
According to a White-House report conducted by the National Research 
Council, if the gender and racial make up of the engineering profession does 
not change, the U.S. will experience a 9 percent drop in the number of 
engineering degrees awarded over the next 50 years.  

Gloria Putnam of Pixel Vision and chair of SPIE's Education Committee and 
Women in Optics working group said women are the largest under-
represented group, comprising 50 percent of the population but only 10 
percent of the engineering profession. One strategy that would help change 
this situation is to address girls as early as the second grade, which is when a 
far greater number of girls than boys say they don't like math.  

To attract people to optical engineering, Putnam said professional societies 
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must raise the visibility of optics as a distinct profession. She said an 
important step is developing a pamphlet as a resource for high-school 
students, so they know what courses to take and the things they need to do 
to become optical engineers. Just as important are classroom visits by 
professionals, career information delivered via the web (which is part of SPIE's
grant proposal), and efforts to inform K-12 teachers and counselors about 
opportunities for their students in the field.  

SPIE Web Home | Publications | Education | Career Services  
Meetings | Exhibits | Membership | Contact SPIE  

Telephone: +1 360/676-3290  |  Fax +1 360/647-1445  |  Email: spie@spie.org 

© 1994–2002 SPIE—The International Society for Optical Engineering 
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University of North Carolina at 
Charlotte 

NEWS 
Office of Public Relations

September 14, 2000 
Initiative to Expand Region’s Economy and 
Enhance Research Partnerships at UNC Charlotte Unveiled

CHARLOTTE— Leaders of the Advantage Carolina initiative introduced plans today to 
strengthen the region’s technology and research infrastructure by taking steps to accelerate UNC 
Charlotte’s development as a research university and fortify its role as the region’s high-technology 
engine. 

"If North Carolina is to prosper in the years to come, Charlotte must develop a foundation that 
fosters high-tech business and industry development," said Russell M. Robinson II, chair of the 
Advantage Carolina UNC Charlotte/Research University steering committee. "While the Charlotte 
region has enjoyed remarkable economic growth in the last decade, it trails many comparable cities 
in terms of high-tech industry development. It is critical that we reverse this trend and build upon 
the strengths of our region, starting with UNC Charlotte, who has already proven successful in the 
technology research and development arena." 

To launch this initiative, UNC Charlotte is proposing the development of a new research and 
technology campus — the Charlotte Institute for Technology Innovation (CITI). On 100 acres of the 
UNC Charlotte campus, adjacent to Highway 29, the University will develop multiple research 
facilities that will achieve a number of objectives:  

Further advance the scale and depth of research conducted at UNC Charlotte;  
Build on current research strengths to fuel the development of high-technology companies to 
enhance the competitiveness of the regional economy;  
Expand the intellectual capital the University already brings to the region; and  
Raise the national and international visibility and reputation of the University.  

"As a joint partnership between corporate Charlotte and the University, the Charlotte Institute will 
help create intellectual capital through technology research and development," said UNC Charlotte 
Chancellor James Woodward. "Supported by star faculty and students, the Charlotte Institute will 
draw technology industries to the region. These companies will, in turn, bring economic benefits to 
Charlotte and the state." 

Woodward said CITI will grow from a plan that emphasizes strategic focus, the university’s 
research strengths and competitive advantages, and relevance to the region’s economy. The initial 
areas of concentration will include:  

Precision Metrology and Intelligent Manufacturing;  
Opto-electronics and Optical Communication; and  
Software and Information Technology.  

UNC Charlotte’s Center for Precision Metrology and Intelligent Manufacturing, located in the C.C. 
Cameron Applied Research Center, specializes in the measurement of physical dimensions, 
achieving resolution and accuracy at one billionth of a meter — subatomic increments. The center is 
nationally recognized, attracting research funding from the National Science Foundation and 
corporations like 3M, Boeing, Caterpillar and Lockheed-Martin. It consists of more than 20 faculty 
members from multiple university departments, including mechanical engineering, electrical and 
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computer engineering, computer science, physics, chemistry and business administration. In 
addition to metrology, the group also conducts precision research in the areas of high-speed 
machining, manufacturing, optics and standards. 

Opto-electronics involves using optics for computing and networking — transmitting data at the 
speed of light. Opto-electronics research at UNC Charlotte is multidisciplinary and well established, 
with faculty members from seven departments and $4.5 million in funding. The Charlotte region 
has become a center for fiber optics manufacturing, with companies like Corning, located in 
Cabarrus County and Hickory, and Alcatel Telecommunications in Claremont. At the same time, 
Charlotte is home to several cutting-edge opto-electronics companies. Among these are Litton 
Airtron Synoptics, Unifi Technology and Digital Optics Corporation, a company born out of UNC 
Charlotte research. 

Adding to the University’s strengths in precision metrology and opto-electronics is UNC 
Charlotte’s newly established College of Information Technology. UNC Charlotte is the only 
institution in the Carolinas with a college solely devoted to the study and advancement of 
information technology. 

In early 1998, the Charlotte Chamber commissioned the Advantage Carolina strategic plan to help 
ensure that Charlotte’s economy continues to grow while the community remains uniquely livable. 
The acceleration of UNC Charlotte to a top-tier research university to support the economy was 
named as one of the 16 flagship initiatives for the program. 

Because of the critical importance to the future economy and global competitiveness of the region 
and North Carolina, Advantage Carolina looked to the international management and consulting 
firm McKinsey & Company Inc., for expert analysis. Under the direction of Peter Sidebottom, a 
managing partner in McKinsey and Co.’s Charlotte office, the firm took a close look at the region’s 
technology and research infrastructure and areas of potential growth. 

The firm found that while the Charlotte region has enjoyed remarkable economic growth in the last 
decade, it now faces far more imposing competitors in the global economy. Charlotte trails 
competitors such as Boston, Houston, Los Angeles, New York, Phoenix, San Francisco and Seattle 
in several economic measures, including research concentration, technology business development 
and number of patents issued per number of workers in region. 

UNC Charlotte is the only institution in the region offering master’s and doctoral degrees in the 
technology fields of mechanical engineering, electrical engineering, information technology, 
mathematics and biology. In the early 1990s, UNC Charlotte built the C.C. Cameron Applied 
Research Center. This marked a first step by the University to develop high-technology research 
programs. Today, the nationally recognized facility is filled to capacity and conducts more than $5 
million annually in externally funded research. Additionally, four high-technology companies have 
grown from Cameron Center research programs.  

"Given UNC Charlotte’s experience and expertise, reaching the level of a top-tier research 
university would be a significant cue to the world," Sidebottom said. "The technology research area 
is a relatively new, untapped frontier among major universities, including other institutions in the 
Carolinas. This would set UNC Charlotte apart and gain the region national attention for 
achievements in research." 

Advantage Carolina’s plans call for UNC Charlotte to become a major research university in 8 to 10 
years. Regional and university leaders hope development of CITI will begin in early 2001. Ultimate 
approval must come from the UNC system Board of Governors. Funding for the initiative will come 

Page 2 of 3Charlotte Institute for Technology Innovation



  Other News      UNC Charlotte home  Office of Public Relations home 

from several sources. UNC Charlotte’s growing enrollment and recent reclassification to a 
doctoral/research university will bring an additional $9 million a year in state funds. Officials also 
hope the $3.1 billion bond referendum for the state’s universities and community colleges, 
appearing on the Nov. 7 ballot, wins voter approval. UNC Charlotte stands to receive $190 million, 
enough to build eight new classroom and laboratory buildings. The university also will look for 
community support. 

"We envision the Charlotte Institute as a partnership between the region’s leaders, corporations and 
UNC Charlotte," Woodward said. "The Charlotte Institute provides a clear opportunity to address a 
compelling need of the region and state. Leveraging Charlotte’s existing strengths and better 
positioning UNC Charlotte as a major research university are crucial if Charlotte is to develop and 
attract the high-technology and research interests it desperately needs. 

"To ensure the success of this essential plan, we will need the abiding support of our corporations 
and community. Investment in the region’s and state’s technology infrastructure must become a 
priority," Woodward added. 

-END- 

UNC Charlotte contact: Jeff Lowrance, 704-687-4385, jclowran@email.uncc.edu 

McKinsey & Company Inc. contact: Betty Hillyard for Peter Sidebottom, 704-954-5064 

Advantage Carolina contact: Janice Mauney for Russell Robinson, 704-350-7111  
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University of North Carolina at 
Charlotte 

NEWS 
Office of Public Relations

December 4, 2000 
University Gears Up To Launch Construction Projects

CHARLOTTE — Following passage of the Higher Education Improvement Bonds Nov. 7, UNC 
Charlotte is launching a building program that will change the look of its campus dramatically and 
enable the university to grow from 17,000 students to approximately 25,000. 

The university is preparing to construct 15 new buildings in the next six to eight years. Ground will 
be broken for at least four new structures during the upcoming year. 

North Carolina voters spoke in unison last month when 73 percent statewide voted in favor of the 
Higher Education Improvement Bonds. The measure passed in all 100 counties, gaining no less than 
60 percent of the vote in each county.  

The $3.1 billion bond package included $190 million for construction projects at UNC Charlotte. 
The university will use the bond money to build seven new classroom and laboratory buildings and 
modernize two existing academic buildings. At the same time, UNC Charlotte will use funds from 
other sources to build new residence halls, student life buildings and parking decks. 

Projects scheduled to begin in 2001 are a $21.4 million Humanities and performing arts building, a 
$33.2 million science and technology building, a $4.5 million administrative building to house UNC 
Charlotte’s admissions offices, and a new $8.25 million parking deck for 800 vehicles.  

Work could begin as early as next February on the administrative building and in April on the 
Humanities building. Early May is the projected start date for the science and technology building. 
The university will break ground for the new parking deck in February or March. 

The other buildings to be constructed from bonds money and their projected start dates are: 

The university will be using funds generated from research programs, residence hall rental fees, 
parking permit fees, bookstore and conference facilities revenues and student fees to build a number 
of other buildings in the next six to eight years. These include a $14.5 million residence hall, a $26 
million research facility, a $24 million student union and bookstore, a $4.8 million expansion of the 
Brocker Student Health Center, an $8.7 million parking deck, and new physical plant facilities. 

General Classroom Building 
$26.1 million 
Spring 2002 

Research Laboratory Building 
$8.4 million 
Summer 2002 

College of Education Building 
$25 million 
Fall 2002 

Graduate Engineering Complex 
$14.7 million 
Fall 2002 

College of Nursing and Health Professions 
Building 
$34 million 
Spring 2004 
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In addition to these, the university is raising funds through private gifts to build a 20,000-square-
foot alumni center and recently broke ground on a 30,000 square-foot addition to the Barnhardt 
Student Activity Center, also being funded through private donations.  

Construction also will begin in 2001 on a new Chancellor’s Residence on campus. The new home 
will be paid for from proceeds of the sale of the current Chancellor’s Residence in the Morocroft 
neighborhood. 

This construction activity will represent the largest and most aggressive building program in UNC 
Charlotte’s history. Total academic space, including classrooms and laboratories, will nearly double 
from 1.2 million square feet to 2.2 million square feet. 

-END- 

Media Contact: Jeff Lowrance, 704-687-4385, jclowran@email.uncc.edu 
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University of North Carolina at 
Charlotte 

NEWS 
Office of Public Relations

February 16, 2001 
Charlotte Institute Board Introduced, Priory to Chair

CHARLOTTE— Taking another major step toward creating a new research campus to spur high 
technology business development, corporate and community leaders today introduced the newly 
formed board of directors of the Charlotte Institute for Technology Innovation. 

The board, which includes six corporate presidents/CEOs, a former governor, and a former mayor, 
will be chaired by Richard Priory, Duke Energy chairman, president and CEO. 

Last September, UNC Charlotte and the Charlotte Chamber, through its “Advantage Carolina” 
initiative, announced plans to establish the Charlotte Institute for Technology Innovation. The 
Charlotte Institute will be developed on 100 acres of the UNC Charlotte campus, adjacent to U.S. 
29, and will contain multiple research facilities. The research complex promises to achieve a 
number of objectives critical to UNC Charlotte’s and the region’s future, said university and 
chamber leaders. These include: 

•        Further advance the scale and depth of research conducted at UNC Charlotte 

•        Build on current research strengths to fuel the development of high technology 
companies to enhance the competitiveness of the regional and state economy; 

•        Expand the intellectual capital the university already brings to the region; 

• Raise the national and international visibility and reputation of the university. 

“The Charlotte Institute for Technology Innovation is without a doubt one of the more important 
endeavors in the Charlotte region and the state today,” said Priory during a morning news 
conference. “It’s a bold step and a smart choice in achieving the destiny to which we aspire for this 
region and state. 

“The global economy is driven by intellectual capital and intangible assets. The ability to produce 
intellectual capital will determine which regions grow and which ones decline. The Charlotte 
Institute will produce and attract intellectual capital,” Priory added. 

Joining Priory on the Charlotte Institute board are: 

Crandall C. Bowles, Chairman and CEO, Springs Industries Inc.  

David L. Burner, CEO, Chairman and President, BF Goodrich  

Norman R. Cohen, President and CEO, UNITEC Inc.   

Kevin M. Drehmer, President, Digital Optics Corporation   

Harvey B. Gantt, Partner, Gantt Huberman Architects  
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James G. Martin, Corporate Vice President, Carolinas HealthCare System  

James H. Hance Jr., Vice Chairman and CFO,  Bank of America  

Anna Spangler Nelson, Partner, The Wakefield Group  

Russell M. Robinson II, Senior Partner, Robinson, Bradshaw & Hinson  

Peter J. Sidebottom , Partner, McKinsey & Company  

G. Kennedy Thompson, President and CEO, First Union Corporation  

The Charlotte Chamber commissioned the “Advantage Carolina” initiative in 1998 to help ensure 
that the region’s economy continues to grow while the community remains uniquely livable. The 
acceleration of UNC Charlotte to a top-tier research university to support the economy was named 
as one of the 16 flagship initiatives for the program. 

Because of the critical importance to the future economy and global competitiveness of the region 
and North Carolina, the international management consulting firm McKinsey & Company Inc., 
conducted a pro bono analysis of the region’s industries and identified potential areas of growth. 

The firm found that while the Charlotte region has enjoyed remarkable economic growth in the last 
decade, it now faces far more imposing competitors in the global economy. The Charlotte region 
trails competitors such as Boston, Houston, Los Angeles, New York, Phoenix, San Francisco and 
Seattle in several economic measures, including research concentration, technology business 
development and number of patents issued per number of workers in region. 

Further, McKinsey & Co. identified UNC Charlotte as the most powerful and logical technology 
engine in the region. UNC Charlotte is the only institution in the region offering master’s and 
doctoral degrees in the technology fields of mechanical engineering, electrical engineering, 
information technology, mathematics and biology. In the early 1990s, UNC Charlotte built the C.C. 
Cameron Applied Research Center. Today, the nationally recognized facility is filled to capacity 
and conducts more than $5 million annually in externally funded research. Additionally, four high-
technology companies got their start from Cameron Center research programs. 

UNC Charlotte Chancellor James Woodward has said that the Charlotte Institute will grow from a 
plan that emphasizes strategic focus, the university’s research strengths and competitive advantages, 
and relevance to the region’s economy.   

The initial areas of concentration will include:  

Metrology and Intelligent Manufacturing;  
Opto-electronics and Optical Communication; and  
Information Technology, relating to data privacy and security in e-commerce.  

At the news conference, Woodward reported on the progress made relating to the Charlotte Institute 
since last fall. In November, North Carolinians overwhelmingly voted in favor of the N.C. Higher 
Education Improvement Bonds. The $3.1 billion bond package includes $190 million for UNC 
Charlotte to construct seven new classroom and laboratory buildings. Two of these buildings will be 
located in the Charlotte Institute complex. 

The university has established a tax-exempt corporation for the operation of the Charlotte Institute 
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and has included the complex in its newly revised master plan for campus development. UNC 
Charlotte also has sought and received approval from the UNC Board of Governors to plan a Center 
for Optoelectronics and Optical Communication. Funding for the center is included in the Board of 
Governors’ biennial budget request, submitted to the General Assembly. 

The commitment of each member to serve on the Charlotte Institute board indicates the importance 
of the enterprise, Woodward added. “This distinguished board represents a new model of 
engagement in the support of higher education, research and economic development,” he said. “The 
members’ service and support and that of the institutions they represent underscore the opportunity 
presented to UNC Charlotte – to lead in enhancing the research and technology infrastructure of the 
region. 

“UNC Charlotte eagerly accepts this important challenge and welcomes the guidance of this truly 
stellar board of directors,” Woodward said. 

The Charlotte Institute for Technology Innovation board of directors will meet for the first time next 
month. 

-END-   

Media Contacts: 
UNC Charlotte -- Office of Public Information, 704-687-4286, pubinfo@email.uncc.edu 
Duke Energy – Scott Carlberg, 704-373-7930, sccarlbe@duke-energy.com 
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Projected Funding for New Degree Program

Regular Term 2002-2003

Change in Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral

Category I 643.72 171.44 138.41 0.000 0.000 0.000
Category II 487.37 249.94 146.74 0.000 0.000 0.000
Category III 364.88 160.93 122.95 0.000 0.000 0.000
Category IV 230.52 102.45 70.71 0.000 0.000 0.000

0 0 0

0

Total Positions Required 0.000

(FY 02) $61,786

101-1310 Instructional Salary Amount $0

Other Academic Costs 44.89300% 0

Purpose 101 Total Academic Requirements $0

Purpose 151 Library 11.48462% 0

General Instit Support 54.04980% 0
  Neg Adj Factor 50.00000% n/a

Fringes for faculty salaries
FICA @ 7.65%; $0 In-state SCHs 0
Retirement @ 9.71% $0 Financial Aid (in-state) 67.99800% 0
Medical @ $2,933 $0

Total Requirements $0
$0

M.S. in Optics

Purposes 152, 
160, 170 180

(Based on 2001-2002 Change in Student Credit Hours)

Instructional - Position Salary Rate

Optics MS Budgets-rev.xls/Yr0 EI Funds Pg 1 of 6



5/22/2002

Institution  UNC Charlotte Date 
Program (API#, Name, Level)  40.0807, Physical Sciences (Optics), M.S.

Degree(s) to be Granted  Master of Science in Optics Program Year 2002-2003

Total

101 Regular Term Instruction
1310 EPA Academic Salaries 99,000 150,000 249,000

Assistant Professor 1 - COAS 60,000
3 Graduate Teaching Assistants (GTA) 39,000
5 Graduate Research Assistants (GRA) 150,000
      (GRAs from federal and industry
         funds)

1810 Social Security 7,574 7,574
1820 State Retirement 5,826 5,826
1830 Medical Insurance 11,732 11,732
2000 Supplies and Materials 0

2300 Educational Supplies
2600 Office Supplies

3000 Current Services 0
3200 Communications
3400 Printing & Binding

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

TOTAL Regular Term Instruction $124,132 $0 $150,000 $0 $274,132

151 Libraries

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

189 General Institutional Support

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

TOTAL ADDITIONAL COSTS $124,132 $0 $150,000 $0 $274,132

NOTE: Accounts may be added or deleted as required.

Enrollment 
Increase Funds

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

ADDITIONAL FUNDING REQUIRED - BY SOURCE
Reallocation of 

Present 
Institutional 
Resources

May 6, 2002

Federal/State or 
Other Non-state 
Funds (Identify) New Allocations

Optics MS Budgets-rev.xls/Cost Summary-Yr1 Pg 2 of 6



5/22/2002

Projected Funding for New Degree Program

Regular Term 2003-2004

Change in Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral

Category I 643.72 171.44 138.41 0.000 0.000 0.000
Category II 487.37 249.94 146.74 0.000 0.000 0.000
Category III 117 364.88 160.93 122.95 0.000 0.727 0.000
Category IV 230.52 102.45 70.71 0.000 0.000 0.000

Total Positions Required 0.727

(FY 02) $61,786

101-1310 Instructional Salary Amount $44,920

Other Academic Costs 44.89300% 20,166

Purpose 101 Total Academic Requirements $65,086

Purpose 151 Library 11.48462% 7,475

General Instit Support 54.04980% 35,179
  Neg Adj Factor 50.00000% n/a

Fringes for faculty salaries
FICA @ 7.65%; $3,436 In-state SCHs 0
Retirement @ 9.71% $4,362 Financial Aid (in-state) 67.99800% 0
Medical @ $2,933 $2,132

Total Requirements $107,740
$9,930

M.S. in Optics

Purposes 152, 
160, 170 180

(Based on 2002-2003 Change in Student Credit Hours)

Instructional - Position Salary Rate

Optics MS Budgets-rev.xls/Yr1 EI Funds Pg 3 of 6



5/22/2002

Institution  UNC Charlotte Date 
Program (API#, Name, Level)  40.0807, Physical Sciences (Optics), Master of Science

Degree(s) to be Granted  M.S. in Optics Program Year 2003-2004

Total

101 Regular Term Instruction
1310 EPA Academic Salaries 0 44,920 60,000 104,920

44,920
2 Graduate Research Assistants (GRA) 60,000
      (GRAs from federal and industry
         funds)

1810 Social Security 3,436 3,436
1820 State Retirement 4,362 4,362
1830 Medical Insurance 2,132 2,132
2000 Supplies and Materials 3,000 3,000

2300 Educational Supplies 1,500 1,500
2600 Office Supplies 1,500 1,500

3000 Current Services 3,000 3,000
3100 Travel 1,000
3200 Communications 1,000
3400 Printing & Binding 1,000

5000 Capital Outlay (Equipment) 4,236 4,236
5100 Office Equipment 2,000
5200 EDP Equipment 2,236

TOTAL Regular Term Instruction $0 $65,086 $60,000 $0 $125,086

151 Libraries
5000 Capital Outlay (Equipment) 7,475 7,475

5600 Library Book/Journal 7,475

TOTAL Libraries $0 $7,475 $0 $0 $7,475

189 General Institutional Support
2000 Supplies and Materials 10,000 10,000

2600 Office Supplies 10,000

3000 Current Services 10,000 10,000
3200 Communications 5,000
3400 Printing & Binding 5,000

5000 Capital Outlay (Equipment) 15,179 15,179
5100 Office Equipment 7,500
5200 EDP Equipment 7,679

TOTAL General Inst. Support $0 $35,179 $0 $0 $35,179

TOTAL ADDITIONAL COSTS $0 $107,740 $60,000 $0 $167,740

NOTE: Accounts may be added or deleted as required.

Enrollment 
Increase Funds

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

ADDITIONAL FUNDING REQUIRED - BY SOURCE
Reallocation of 

Present 
Institutional 
Resources

May 6, 2002

Federal/State or 
Other Non-state 
Funds (Identify) New Allocations

Optics MS Budgets-rev.xls/Cost Summary-Yr2 Pg 4 of 6



5/22/2002

Projected Funding for New Degree Program

Regular Term 2004-2005

Change in Instructional - Position
Program Student Credit Hours Funding Factors Instructional Positions Required
Category Undergrad Masters Doctoral Undergrad Masters Doctoral Undergrad Masters Doctoral

Category I 643.72 171.44 138.41 0.000 0.000 0.000
Category II 487.37 249.94 146.74 0.000 0.000 0.000
Category III 147 364.88 160.93 122.95 0.000 0.913 0.000
Category IV 230.52 102.45 70.71 0.000 0.000 0.000

Total Positions Required 0.913

(FY 02) $61,786

101-1310 Instructional Salary Amount $56,438

Other Academic Costs 44.89300% 25,337

Purpose 101 Total Academic Requirements $81,775

Purpose 151 Library 11.48462% 9,392

General Instit Support 54.04980% 44,199
  Neg Adj Factor 50.00000% n/a

Fringes for faculty salaries
FICA @ 7.65%; $4,317 In-state SCHs 0
Retirement @ 9.71% $5,480 Financial Aid (in-state) 67.99800% 0
Medical @ $2,933 $2,679

Total Requirements $135,366
$12,477

M.S. in Optics

Purposes 152, 
160, 170 180

(Based on 2003-2004 Change in Student Credit Hours)

Instructional - Position Salary Rate

Optics MS Budgets-rev.xls/Yr2 EI Funds Pg 5 of 6



5/22/2002

Institution  UNC Charlotte Date 
Program (API#, Name, Level)  40.0807, Physical Sciences (Optics), Master of Science

Degree(s) to be Granted  M.S. in Optics Program Year 2004-2005

Total

101 Regular Term Instruction
1310 EPA Academic Salaries 0 56,438 90,000 146,438

56,438
3 Graduate Research Assistants (GRA) 90,000
      (GRAs from federal and industry
         funds)

1810 Social Security 4,317 4,317
1820 State Retirement 5,480 5,480
1830 Medical Insurance 2,679 2,679
2000 Supplies and Materials 4,000 4,000

2300 Educational Supplies 2,000
2600 Office Supplies 2,000

3000 Current Services 4,000 4,000
3100 Travel 1,500
3200 Communications 1,500
3400 Printing & Binding 1,000

5000 Capital Outlay (Equipment) 4,860 4,860
5100 Office Equipment 2,000
5200 EDP Equipment 2,860

TOTAL Regular Term Instruction $0 $81,775 $90,000 $0 $171,775

151 Libraries
5000 Capital Outlay (Equipment) 9,392 9,392

5600 Library Book/Journal 9,392

TOTAL Libraries $0 $9,392 $0 $0 $9,392

189 General Institutional Support
2000 Supplies and Materials 14,000 14,000

2600 Office Supplies 14,000

3000 Current Services 14,000 14,000
3200 Communications 7,000
3400 Printing & Binding 7,000

5000 Capital Outlay (Equipment) 16,199 16,199
5100 Office Equipment 8,000
5200 EDP Equipment 8,199

TOTAL General Inst. Support $0 $44,199 $0 $0 $44,199

TOTAL ADDITIONAL COSTS $0 $135,366 $90,000 $0 $225,366

NOTE: Accounts may be added or deleted as required.

Enrollment 
Increase Funds

SUMMARY OF ESTIMATED ADDITIONAL COSTS FOR PROPOSED PROGRAM/TRACK

ADDITIONAL FUNDING REQUIRED - BY SOURCE

Reallocation of 
Present 

Institutional 
Resources

May 6, 2002

Federal/State or 
Other Non-state 
Funds (Identify) New Allocations
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CURRICULUM VITAE FOR OPTICS FACULTY 

 



http://www.shef.ac.uk/uni/academic/N-Q/phys/people/vastratov/
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