
50. Multi-Investigator Programs at 
The Institute of Optics

Nicholas George

Research funding in Optics grew rapidly in the 1980s primarily through the establishment
of several collaborative research centers. These centers provided equipment and student
support that propelled the Institute to the forefront of research in a number of areas. In this
essay we will trace the founding and development of these centers.

Funding patterns for basic research at universities were dramatically changed after
World War II. In physics and engineering, the National Science Foundation, the Offices
of Scientific Research within the Department of Defense, the Department of Energy, and
NASA were funding both single-investigator grants and also major project grants, the latter
encompassing major facilities and equipment such as accelerators, telescopes, and special
fields such as electronics. Moreover, there was a definite trend toward funding block grants
in certain critical key technology areas. In the 1960s and 1970s, AFOSR, ONR, and ARO
participated in funding a long-term program called the Joint Service Electronics Program.
The JSEP had major funding contracts with all of the big-name research universities in
electronics, e.g., MIT, Stanford, Harvard, UC Berkeley, Princeton, and so on. The JSEP
has provided block-funded, multi-investigator contracts for more than fifty years.
Coincidentally, from 1963 to 1970, the JSEP program director at AFOSR was Colonel
William C. Athas, and he funded a single investigator grant to Nicholas George at Caltech
as well as an early grant to Moshe Lubin and Gary Conners for the big laser work at
Rochester, which ultimately led to the Laboratory for Laser Energetics.

With the knowledge of funding initiatives such as JSEP in electronics, it was natural to
formulate an analogous vision for a multi-investigator program in optics that would help to
keep the nation in the forefront of this rapidly emerging field. During his period as director of
The Institute of Optics, George prepared many briefings and unsolicited proposals containing
this vision for a Joint Services Optics Program. In February 1981 this program was initiated
by AFOSR (Larry Kravitz, director; John Neff, program manager) and ARO (Herman Roble,
director; Robert Lontz and B. D. Guenther, program managers) for $600,000 per year.
Table 1 contains a listing of multi-investigator programs at The Institute of Optics since 1980.

New York State Governor Hugh Carey announced an important initiative for multi-
investigator funding available on a competitive basis to universities in New York State. With
this initiative, substantial matching capital funds were required. Both President Robert Sproull
and Dean Brian J. Thompson provided valuable leadership in obtaining large grants from
the Eastman Kodak Co., Xerox Corp., Bausch & Lomb, and Corning. K. J. Teegarden,
director, authored the proposal and served as program director. The New York State Science
and Technology Foundation (NYSSTF), now renamed the New York State Office of Science,
Technology, & Academic Research (NYSTAR), has continued to provide funding to optics
and to promote interaction between universities and corporations throughout the state.
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Table 1. Multi-Investigator Programs in The Institute of Optics

Funding Faculty Funding
Title of Multi-Investigator Program Agencies Participants Departments Level ($) From To

Optics and Opto-Electronic Systems AFOSR All Optics Optics, 60,000/yr 2/81 6/90
Proposal Aug. ’80: Nicholas George ARO Physics, 
Program Directors: N. George, ETL LLE
Carlos Stroud ’82–’89

Advanced Technology in Optics NYSSTF All Optics Optics 1,000,000/yr 7/82 7/94
Proposal Jan. ’82: K. J. Teegarden
Program Directors: K. J. Teegarden, 
D. T. Moore, D. Hall

Center for Optics Manufacturing (COM) USAMC 2,000,000/yr 6/91 6/04
Proposal Oct ’87: D. T. Moore, PI DARPA
Program Director: H. Pollicove ’88–’04

ARO-URI Center for Opto-Electronic Systems Research ARO All Optics 16,000,000 7/86 7/91
Proposal Feb. ’96: Nicholas George
Renewal Jul. ’91: Nicholas George 4,000,000 1/92 1/97
Program Director: N. George

NSF-NYS/IUCRC: Center NSF 12 UR & RIT 1,200,000 9/92 9/96
for Electronic Imaging Systems (CEIS) NYSTAR 5,000,000 7/93 7/98

NSF Proposal Jan. ’92: 1,200,000 9/96 9/00
Nicholas George (CEIS) 5,000,000 7/98 7/04

NYSSTF Proposal Aug. ’92: 
Nicholas George (CAT-EIS)

Program Director: N. George ’92–’00

CEIS: Enhanced CAT-EIS & Microelectronic Design Center NYSTAR 57 UR, RIT, 2,600,000 7/01 7/04
Program Director: Eby Friedman ’00–Present Cornell

MURI Center for Quantum Information ARO 9 6 Universities 5,000,000 5/99 5/04
Program Directors: Ian Walmsley, 

Carlos Stroud ’01–’04
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258 EXPANSION: THE 1980S

Rationale and Benefits

Certainly the multi-investigator programs are appealing to faculty as a means for funding
their research efforts. Ultimately, however, the rewards are much more sweeping than this.
As in any complex transaction involving many separate groups, the interests and benefits
for the various constituents can be quite different, as described in the following paragraphs.

For Federal governmental agencies, generally, their goals are to sponsor high quality
research and promote education. The NYSSTF/NYSTAR is interested primarily in stim-
ulating economic development and secondarily in promoting education. Corporate spon-
sors have varied interests as well, including specific technologies and education.

In order to address these customer needs and to provide some rationale for engaging
in these multi-investigator programs, it was necessary for the faculty to engage in long-term
strategic planning. It is clearly evident today that this planning has been beneficial in
formulating vision statements for our main fields as well as establishing teamwork among
faculty groups and students. For example, in the field of imaging, the Center for Electronic
Imaging Systems has successfully developed a new mode for cooperative research that effec-
tively couples university researchers with industrial partners and governmental laboratories.
In accomplishing significant research and conducting technology transfer, they have been
able to satisfy a diverse marketplace of new, medium, and large corporations without any
compromise to faculty freedom and autonomy in research.

Other substantial benefits that have been realized include more diversity in our edu-
cational program, transitioning graduate research material into the undergraduate pro-
gram, improvements in planning faculty additions, and modern management and
accounting methods applied to The Institute of Optics.

For CEIS, the grand challenge is to make substantial contributions to imaging in the
information age, since one can readily demonstrate that images will dominate the bit
stream—even much more than is indicated by the old adage that “one picture is worth a
thousand words.” The long-term vision for the Center for Electronic Imaging Systems is
to establish and maintain a leading national center for all phases of electronic imaging
systems. Such a center attracts the best and brightest students, post-doctoral fellows, and
faculty. The original goals of CEIS were to contribute to research in electronic imaging,
contribute to the educational programs of universities, and contribute to economic devel-
opment through cooperative programs with industry.

From the interactions with small start-up businesses, it was quickly recognized that
expert advice was needed on business questions, perhaps even more so than technology.
Hence, CEIS established the idea of the business innovation team (BIT). These teams are
composed of MBA students from the William E. Simon Graduate School of Business
Administration at the University of Rochester. First under the leadership of Professor
Ronald Yeaple and now directed by Peter Waasdorp, MBA students are assigned specific
projects of a business nature to assist small companies in a variety of topics depending on
their needs. This interaction with the Simon School is an excellent means of building some
valuable diversity in our educational programs.

The CEIS was founded by Nicholas George, Wilson Professor of Electronic Imaging
and Professor of Optics, who also served as director of CEIS for nine years. Maria
Schnitzler, administrator, served at CEIS for approximately nine years and now works in
The Institute of Optics. Important contributions of funding were made by Eastman Kodak,
Xerox, 3M, and others. Management expertise and technical vision were provided by
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Edwin Przybylowicz, Gary Conners, Gary Bottger, Michael Kriss, and James Myers of
Eastman Kodak, and Mark Myers, Michael Shahin, Paul Roetling, Keith Knox, and Mary
Ann Dvonch of Xerox. Both Gary Conners and Michael Kriss had important management
roles at CEIS after their early retirement from Eastman Kodak. A major goal of the vision-
ary NSF/IUCRC program was to build a center that can survive the “sunset” marked by
the end of their funding. Today this appears well in hand under the directorship of Eby
Friedman, Distinguished Professor of Electrical and Computer Engineering; Associate
Director of CEIS Carl Schauffele, and the associate director of CAT-EIS, Dean Ian Gatley
of RIT. Faculty participation and corporate projects have increased significantly, as shown
in table 1. Overall annual CEIS gross revenue is $5.45 million (2003).

A particularly important center to The Institute of Optics is the Center for Optics
Manufacturing (COM) founded by Professor Duncan T. Moore and Harvey Pollicove. The
initial concept was developed the day after Labor Day in 1987. The first contract was
signed in 1988, and the center was located on the second floor of Wilmot, then moved to
Gavett (next to the MBE facility), and finally to the elegant new quarters in the Center for
Optoelectronics and Imaging building adjacent to LLE. Moore served as principal investi-
gator on the main contracts for COM from its founding until 1993. Harvey Pollicove was
the only director of COM from its founding until early in 2004, serving first as a loaned
executive from Kodak and then as a University employee. The center is a partnership of
the American Precision Optics Manufacturers Association (APOMA), several universities
(Rochester, Central Florida, and Arizona), and the U.S. Army. This award-winning coop-
erative effort is developing real-world technology solutions that are redefining industry
manufacturing capability. The center teams university scientists with industry experts to
ensure that project designs and objectives provide manufacturer-usable solutions.

The Center for Quantum Information was founded in 1999 with five years of funding
through the Department of Defense MURI Program administered by the Army Research
Office. There are nine professors participating in the center from five universities: Cornell,
Harvard, Rutgers, Rochester and Stanford. The funding is one million dollars per year.
Initially, the project was divided into two parts separately administered by Professor
Charles Marcus of Stanford and Professor Ian Walmsley of Rochester. When Marcus
moved to Harvard and Walmsley to Oxford, the program was consolidated, with Professor
Carlos Stroud as project director for the last three years.

The center carries out basic research in the new field of quantum information through
collaborations of leading researchers in classical information theory with researchers in
quantum optics and spintronics. Rochester collaborators are Professors Nicholas Bigelow,
Joseph Eberly, Carlos Stroud, and Ian Walmsley. The group established a new biennial
conference series, the International Conference on Quantum Information. The first con-
ference was hosted in Rochester in 1993 with more than two hundred attendees, and the
second at Oxford University with a similar number attending. Nine regular faculty mem-
bers, two visiting faculty members, and some thirty students and postdocs have participated
in this center developing a basic quantum information toolbox to serve the needs of the rapidly
developing new technologies of quantum computing and quantum communication.
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