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Introducing  
Optics Innovations …

The OPN staff is pleased to 

introduce Optics Innovations, 

a monthly column that makes 

its debut with this issue. The 

column will cover technology 

transfer and industry trends 

in optics and photonics. It will 

include profiles of companies 

and the paths they have taken 

to bring their technology to the 

market, as well as research, 

financing and legal perspec-

tives on how to develop and 

introduce new technologies. 

We will focus on optics and 

photonics companies that can 

trace their origins to a univer-

sity or national laboratory, as 

well as those that are spin-

offs from larger companies or 

small-group start-ups. If you 

are interested in sharing your 

company’s story, please con-

tact Jennifer D.T. Kruschwitz, 

the contributing editor for 

Optics Innovations, at  

Jen.K@osa.org.

Technology Boost in Precision Optics: 
The Story of QED Technologies Inc.  
Jennifer D.T. Kruschwitz

The technology behind QED Technol-
ogies Inc., in Rochester, N.Y., began 

more than 4,000 miles away in Minsk, 
Belarus, in 1986. Dr. William Kordonski 
and his team of scientists at the Luikov 
Institute of Heat and Mass Transfer had 
been working with specialized fluids 
whose viscosities were altered in the pres-
ence of a magnetic field. Referred to as 
magnetorheological, or MR, fluids, these 
liquids were being tested for mechanical 
uses within shock absorbers and clutches 
for Soviet military vehicles. 

Later, Kordonski’s group was look-
ing into optical polishing applications of 
MR fluids—especially for aspheres. In 
1991, he was visited by Lowell Mintz of 
Byelocorp Scientific Inc. (BSI), a N.Y.-
based firm that specializes in transferring 
developed technologies from former 
Soviet Union research facilities. 

Mintz saw potential in MR fluid tech-
nology, and he soon began looking to 
form technology-developing partnerships 
within the United States. He started a 
development program at Virginia Poly-
technic Institute and the State Univer-
sity in Blacksburg, Va., where scientists 
continued to look at MR fluids and their 
potential use in shock absorbers. Mintz 
also wanted to pursue development ef-
forts to fit MR fluids within the optics 
realm.

Developing a Prototype

Through a contact with Robert Fischer 
of Optics1, Mintz was referred to Harvey 
Pollicove, director of the Center of Optics 
Manufacturing (COM) at the Univer-
sity of Rochester. The properties of MR 
fluid became a curiosity to the faculty at 
COM. It was so different from anything 

QED Technologies Inc.
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One of the goals 
was to introduce 
modern processing 
technologies that 
would reduce the 
need for expensive 
artisan-based 
labor. 

they had seen in the past. For that reason, 
they were skeptical of its potential as an 
alternative to conventional finisher. 

COM was chartered to find technolo-
gies that could modernize the optical 
fabrication arena for both the commercial 
and defense sectors. (The introduction of 
MR fluids to COM coincided with an 
Army Materiel Command program that 
was funded at approximately $4.8 mil-
lion.) One of the goals was to introduce 
modern processing technologies that 
would reduce the need for expensive 
artisan-based labor. 

Teams from COM and the Institute 
of Optics, which included Dr. Stephen 
D. Jacobs, Donald Golini, Dr. Gregory 
Forbes and Paul Dumas, collaborated 
with BSI and Kordonski to integrate MR 
fluids into a viable polishing machine. 
The team focused their efforts on three 
areas: stabilizing the MR fluids, creating 
a vehicle for transport of the fluid to the 

optics, and creating the complex algo-
rithms required to control and automate 
a polishing process.

After three years, the team had created 
a prototype MR Finishing (MRF) ma-
chine and started validation testing. This 
first prototype could finish convex optics 

with less than 10 Å rms surface roughness 
and /10 p-v figure error in less than one 
hour. This proof of concept inspired Go-
lini to write a business plan and approach 
BSI about a future industrial partnership. 

In 1996, Golini was granted licensing 
rights and the new partnership became 
QED Technologies Inc. He decided to 
keep QED located in Rochester, N.Y., 
for several reasons: Rochester’s reputation 
within the optics and optical manufactur-
ing field; its close proximity to COM and 
the University of Rochester; Rochester’s 
skilled labor force pool; and the lower 
cost of commercial real estate compared 
to big cities like Boston.

Getting Funded

Golini acquired funding by taking out 
an investor loan. Because COM had a 

Continued on p. 13
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Don’t …
>> Forget the commercialization strategy
The breakdown in the ratings for the evaluation of SBIR 
proposals is 50 percent for technical merit, 30 percent for 
investigator qualifications and 20 percent for a commercial-
ization strategy. Too many proposals are written that focus 
solely on the technical content and the qualifications of the 
company, with little or no mention of the commercialization 
strategy. Simply stating that a company will commercialize 
the product of the SBIR is not sufficient to obtain the full  
20 percent for that evaluation criterion. 

>> Provide a non-committal solution
Every year, at least one proposal is submitted in which the 
applicant puts forward a variety of solutions, and leaves 
it up to the evaluator to choose the best idea from the 
options given. It is very difficult to give a proposal a good 
rating for technical merit when it does not provide a single 
solution. It is up to the applicant to determine the best ap-
proach.

>> Exclude the Phase I Option
Through a Phase I Option, awardees can acquire an ad-
ditional $50,000 to help transition from the completion of 
Phase I to the start of a Phase II contract. If this option isn’t 
part of the applicant’s initial proposal, the extra money will 
not be awarded upon completion of Phase I.  

For more information about active SBIR/STTR  
programs, please visit www.zyn.com.

[ Jay Vizgaitis is a senior optical engineer at the U.S. Army RDE-
COM CERDEC Night Vision and Electronic Sensors Directorate in 
Ft. Belvoir, Va. ]

Do …
>> Meet the topic goals
A proposal may suggest the greatest idea in the world, 
but if it doesn’t meet all the goals of the solicitation, the 
evaluators will not be inclined to award the contract to that 
applicant. For example, if the solicitation calls for an optical 
design, a proposal for a new detector technology isn’t 
likely to win you the contract. 

>> Include a strong task plan
Make sure that the task plan is consistent with the rest of 
the proposal. Nothing is more disappointing than reading 
an exciting proposal with excellent technical content, only 
to find that the task plan doesn’t include any of the work 
that had been discussed.

>> Think beyond Phase I
The ultimate goal of the SBIR program is for grantees to 
commercialize innovative ideas—which is typically the 
outcome of Phase III of the program. To get there, award-
ees are required to first complete a Phase I grant to prove 
feasibility of the proposed concept and demonstrate that it 
is worthy of investment. During Phase II projects, awardees 
work toward turning their Phase I concept into a commer-
cialized product. A good proposal is written with the intent 
of not only winning the Phase I grant, but progressing on 
to Phase II and/or Phase III. 

>> Ask questions before submission
It is important to connect with your technical point of 
contact for the solicitation prior to submitting your pro-
posal. This is a great opportunity to clarify anything you 
don’t understand about the solicitation, determine whether 
there is flexibility in the requirements and better understand 
the motivation behind the solicitation. Sometimes solicita-
tions may be unintentionally ambiguous, leading to various 
interpretations of the requirements. Regardless, a proposal 
that misinterprets the intention of the topic author will likely 
not be considered for an award.

>> How to Submit a Winning SBIR Proposal

Jay Vizgaitis

The U.S. government’s SBIR (Small Business Innovative Research) 
grant program is a great way for small technology companies in 

the United States to fund research and development of their innovative 
ideas. Every year, I read dozens of proposals, and every year I struggle to 
select the ones to nominate for a Phase I award. Unfortunately, I have to 
weed through a lot of poor proposals to get there.

The best proposals are those that clearly communicate the point to 
the reader, focus on the topic, and state a well defined plan to prog-
ress through Phase I into a Phase II SBIR grant. Evaluators have many 
proposals to read, so anything you can do to make their job easier will 
increase your chances of success. Here are some additional pointers:
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Welcome 
New OSA 

Corporate Members!

ARIA Technologies

Engineering Synthesis
Design, Inc

Fiberguide Industries, Inc.

Lydall Industrial Solutions

Market Tech, Inc.

Orbits Lightwave, Inc

Precision Photonics
Corporation

Rainbow Research Optics

Visit the online Corporate Directory
at www.osa.org/partner/members to
learn more about these organizations. 

OSA Member Companies represent
all facets of business from established
manufacturing companies to super-
charged start-ups, venture capital,
law and consulting firms, as well as
colleges and universities. 

Become an OSA Corporate Member
today and connect with the people,
research, information and organiza-
tions leading today’s vital optics and
photonics industry.

For more information 
please contact our Corporate

Programs Department at
cam@osa.org or 202.416.1964 or visit

us online at www.osa.org/partner. 
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relationship with the Army, it made sense 
for him to apply for further development 
funding through Small Business Innova-
tive Research (SBIR) Phase 1 and Phase 
2 grants from the U.S. Department of 
Defense (see sidebar on p. 12). 

At that time, the DOD SBIR pro-
grams were investigating ways of manu-
facturing optics with complex shapes, 
such as aspheres. QED’s successes with 
manufacturing aspheres within these 
SBIR programs became the trademark 
for MRF as a technology.

QED has grown from having five em-
ployees at its inception to 45 today. The 
company has been issued more than 20 
patents and has sold 100 MRF machines 
worldwide. The machines can now sup-
port finishing of optics ranging from  
5 mm to 1 m in diameter. 

Future Goals
To penetrate new markets and diversify 
their portfolio, QED has introduced a 
Subaperture Stitching Interferometer 

(SSI), which leverages developments in 
software and hardware to improve the 
performance of traditional interferome-
ters for measuring large aperture and high 
numerical aperture optics. 

The company’s goals for the future are 
to optically figure a larger variety of sizes, 
optical geometries and materials; enable 
the cost-effective manufacture of aspheric 
surfaces; and to support the semiconduc-
tor, microelectronic and micro-optics 
markets.

None of the technology that supports 
QED would have been possible without 
the efforts of COM and its dedicated staff 
of scientists and engineers. Their focus 
on innovation in optical manufacturing 
and willingness to try a non-traditional 
approach has enabled the precision optics 
market to make a huge technological 
leap. 

[ Jennifer D.T. Kruschwitz (jkconsult@ 
kruschwitz.com) is senior optical coating 
design engineer at her own company,  
JK Consulting, Rochester, N.Y.,  
www.kruschwitz.com. ]
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