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“Innovate or Die”

Entrepreneurial Lessons
Entrepreneurs and universities  
discover the rewards of collaboration.

 

LEDs and Nanotech
Attention to safety, standards, and industry 
needs drives growth in two industries.

 

Optics+Photonics
SPIE delivers Optics+Photonics,  
Prism awards for photonics innovation,  
and more.

Robert Edmund recognizes  
innovation as the lifeblood  
of his optics business. 



Laser and Physical Optics Design Software

GLAD

International Distributors: Leadintex International, Inc., Japan
tel: 81 3 3661 5041, tsutom@leadin.co.jp.
Infotek, Taiwan, tel: 88 6232332748, sales@infotek.com.tw

Applied Optics Research 
tel: 1 360 225 9718, fax: 1 360 225 0347 
e-mail: glad@aor.com, www.aor.com

Full diffraction analysis

GLAD is the state-of-the-art in laser 
and physical optics analysis. GLAD 
can model almost any type of laser 
or physical optics system with a 
complete end-to-end 3D diffraction 
analysis.

GLAD uses a general description of 
intensity and phase to perform full 
diffraction propagation through the  
most complex systems including 
detailed treatment of laser gain, 
nonlinear optics, stable or unstable 
resonators, diffractive optics, 
waveguides, fibers and coupling, 
fiber lasers, photolithography, exci-
mers, optical integrators, etc.

resonator

aberration spatial filter
2 photon 
process

line focus

beam combiner

New, Ver. 5.3

• Zigzag amplifier with Q-switch

Features:

• Complex multiple laser systems
• Laser gain models
• Q-switch lasers
• Nonlinear optics
• Interferometry
• Diode pumped lasers
• Stable, unstable, ring resonators
• Lens and mirror arrays
• Binary optics and gratings
• M-squared characterization
• 3D waveguides and fibers
• Selected vector diffraction
• Thermal modeling
• Optical integrators
• Partial coherence

Zigzag resonator in Q-switch laser 
showing amplification from top to bottom 
and self-interference at side mirrors.

Photonic switch in the off position

Technical Support
Excellent technical support, includ-

ing , for one-year. 

New Release: Ver. 5.3

Demo: Full-function demo. Send 
complete mailing address and 
organizational email to 
glad@aor.com.

 

Transient Q-switch laser mode at 2ns



1July 2008     SPIE Professional    

President’s Letter
	 3	 Kevin Harding reports on meetings with industry,  

SPIE members, and event attendees.

Career
	 4	 “Innovate	or	Die”	

Robert Edmund, CEO of Edmund Optics, has spent 
nearly 30 years investing in optics innovations.

	 8	 Prism	Awards	for	Photonics	Innovation
SPIE and Laurin Publishing announce a new awards 
program for innovators.

	 10	 Nano-Size	Startup
Two founders of NanoSonic describe the creation 
and early growth of the company they spun off from 
a research center at Virginia Tech. Excerpted from a 
new SPIE Press book.

Industry
	 12	 Nanostructured	Sensors

Type II superlattices could be the next solution for fast 
and uniform IR imaging.

	 16	 Keeping	Nanotech	Safe
The second generation of nanotechnology research 
looks to create predictive models for the safe use of 
nanoparticles.

	 18	 LED	Market	Glows
The HB LED market is growing.

	 20	 LED	Landscape
The U.S. Department of Energy partners with 
industry.

Membership
	 23	 SPIE	Elections,	Annual	Meeting

The annual general meeting of the Society, at which 
election results will be announced, is 12 August in San 
Diego, CA

	 24	 SPIE	Award	Winners,	Newsmakers
M.J. Soileau wins the SPIE Gold Medal; Robert 
Saunders will be the 2008-09 Guenther Congressional 
Fellow; and other news about members and awards. 

Education
	 30	 SPIE	Scholarship	and	Grant	Winners

SPIE announces 150 scholarship winners and the first 
group of recipients for outreach awards this year.

	 32	 Nanotech	U	&	You
Entrepreneurs and early career professionals moving 
nanotechnology to market get help from universities.

Events
	 35	 SPIE	Europe	Security+Defence

	 36	 SPIE	Optics+Photonics
This multidisciplinary event has a focus on 
nanoscience, photonics devices, and sustainable 
energy.

	 38	 SPIE	Europe	Remote	Sensing

	 40	 SPIE	Events	Around	the	World

Volume 3, Number 3 (ISSN 1817-4035)

8

4

Cover photo courtesy of Jordan River.
Illustration by Al Yates

12

20

36

P
ho

to
 c

ou
rt

es
y 

of
  S

C
H

O
TT



SPIE Professional     July 20082

The Member Magazine of SPIE
spie.org/spieprofessional

Managing Editor
Kathy Sheehan
kathys@spie.org
+1-360-685-5538

Art Director
Al Yates

Graphic Artist
Carrie Binschus

Copy Editor
Beth Kelley

Contributors
James Brodrick, Karin Burger, Richard Claus, 
Kevin Harding, Matthew Holtmeier, Beth Kelley, 
Kristen Kulinowski, Jennifer Lalli, Amy Nelson, 
Manijeh Razeghi, Erin Schadt, Kathy Sheehan

Editorial Advisory Board
James G. Grote, chair, Air Force Research Lab.; 
Derek Abbott, Univ. of Adelaide, Australia; 
Anand Asundi, Nanyang Technological Univ., 
Singapore; Kristen Carlson Maitland, Texas A&M 
Univ. at College Station; Jason M. Eichenholz, 
Ocean Optics; Leo Irakliotis, Univ. of Chicago; 
Morley Stone, Air Force Research Lab

2008 SPIE President
Kevin G. Harding

SPIE CEO
Eugene G. Arthurs

SPIE Director of Education and 
Community Services
Krisinda Plenkovich

SPIE Director of Publications
Eric Pepper

Advertising Sales
Gayle Lemieux
gaylel@spie.org
+1-360-685-5537

Volume 3, Number 3
SPIE Professional (ISSN 1817-4035) is publish ed 
quarterly by SPIE, 1000 20th St., Bellingham, WA 
98225-6705 USA.

© 2008 Society of Photo-Optical Instrumentation 
Engineers (SPIE). All rights reserved. The articles 
published in SPIE Professional reflect the work and 
thoughts of the authors. Every effort has been made 
to publish reliable and accurate information herein, 
but the publisher is not responsible for the validity 
of the information or for any outcomes resulting 
from reliance thereon. Inclusion of articles and 
advertisements in this magazine does not necessarily 
constitute endorsement by the editors or SPIE. The 
magazine accepts no responsibility for unsolicited 
manuscripts or artwork; they will not be returned 
unless accompanied by a stamped, self-addressed 
envelope. Send materials to SPIE Professional, P.O. 
Box 10, Bellingham, WA 98227-0010 USA.



3July 2008     SPIE Professional    

O money. Our members in Europe have made this 
an essential pan-European event for the most 
innovative minds working in optics, photonics, 
and imaging. If you live in Europe or travel there 
regularly, I encourage you to get involved with 
SPIE events in Europe. 
 I also made several visits to our industry 
partners in Europe, meeting with TRUMPF 

(which just opened a new plant 
in the United States), Schott, 
Leica Camera, and Jenoptik 
to name a few. I found a lot of 
support for what SPIE is doing 
and an interest to become 
more engaged in driving future 
activities of the Society. 
 A common challenge we 
are hearing from industry is 
connecting with prospective, 
new employees. To address 
this need, we are looking to 
enhance our interactions 
with our student chapters 
and early career professionals 
so as to provide more face-

to-face meeting opportunities with industry 
representatives. 
 People often tell me that interaction with 
colleagues and new friends is one of the key 
benefits of participating in SPIE events. What do 
you think are key benefits of Society activities? 
We welcome your input on all Society activities 
and benefits.
 With all the activity going on in such areas as 
solar energy, biosciences, and green technology, 
this is an exciting time to be involved. I look 
forward to meeting with many of you at SPIE 
Optics+Photonics, 10-14 August, where many 
of these topics will be discussed. 

Kevin Harding
2008 SPIE President
 

 One of the many duties of the president of the 
Society is to represent SPIE at a variety of events 
and activities. In this role, I am privileged to meet 
many interesting people from around the world in 
all walks of life. I certainly enjoyed meeting with 
many of you at some of our recent symposia: SPIE 
Photonics West (again a record turnout), SPIE 
Defense+Security Symposium (DSS), and SPIE 
Europe Photonics Europe.
 One of the key speakers I 
was privileged to meet at DSS 
in Orlando, FL, was Jay Cohen, 
undersecretary for Science 
and Technology in the U.S. 
Department of Homeland 
Secur i ty,  whose  p lenary 
talk covered the big picture 
plans for new technology 
development. There was also 
a very interesting historical 
perspective on Innovation 
and the Wealth of Nations by 
QinetiQ Chairman Sir John 
Chisholm and an inspiring talk 
on preparing school kids for 
careers in science and technology by Delores M. 
Etter, former assistant secretary of the Navy for 
Research, Development, and Acquisition. 
 At the same meeting, it was also my pleasure 
to present the Society Gold Medal Award to M.J. 
Soileau. M.J. has been a strong supporter of optics 
and laser education and an important player 
in helping to grow the industry, both for new 
applications as well as new educational venues. 
One other award I would like to highlight is the 
SPIE Early Career Achievement Award given 
for the first time this year. It was presented to 
Sanjay Krishna of the University of New Mexico. 
Articles about these SPIE award winners and 
others can be found elsewhere in this issue.
 SPIE Europe Photonics Europe, held in 
Strasbourg, France, this year, is a much newer 
conference for us, but it continues to grow. 
One particular interesting aspect of this event 
is the Innovation Village where entrepreneurs 
show us their latest ideas and compete for prize 

SPIE  
Professional 
Survey
SPIE wants to know what you 
like and don’t like about SPIE 
Professional magazine. 

If you complete a short, on-
line survey, we will enter your 
name in a drawing to win an 
iPod nano.

Do you like the mix of articles 
and event previews in the 
SPIE member magazine? 
Prefer to read your magazine 
online? Your opinions about 
SPIE Professional magazine, 
a membership benefit, are 
very important to us as we 
continuously work on pro-
gram enhancements. Make 
your opinions known. Take 
the SPIE Professional reader 
survey at http://spie.org/
spieprosurvey.

It takes just a few minutes 
and you could be watching 
video and listening to your 
favorite music with an  
8 gigabyte iPod nano.

Letter from the President
At symposia and other meetings, industry representatives work with 
SPIE to advance innovation, careers, and the science of light.



Robert Edmund, CEO 
of Edmund Optics, says 
innovation is the only way  
to flourish—and survive— 
in the optics industry. 

By	Kathy Sheehan
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M Many factors can combine to spell success 
in the optics business. For Robert Edmund, 
the blueprint for a profitable and prosperous 
business is no big secret.
 “Innovate or die. It’s that simple,” says the 
CEO of Edmund Optics, the world’s largest 
catalog-based distributor of industrial optics.
 Edmund’s $85 million-a-year global 
enterprise has seen tremendous growth since 
it was founded by his father, Norman, in 1942 
as a supplier of surplus optical equipment 
for amateur photographers and astronomers, 
frugal science teachers, researchers, hobbyists, 
and collectors.
 “We’ve got a lot of brilliant people in this 
industry who come up with a great idea,” 
Edmund says. They create successful, small 
companies. Then, instead of reinvesting in 
equipment, seeking new partners, researching 
new markets and technologies, or developing 
new products, they reward themselves by 
spending profits on themselves. 
 “The minute you do that, the company 
stops growing,” and begins to die, the 60-year-
old entrepreneur says. 

 Edmund has kept that mandate for growth 
at the fore as he re-invented Edmund Optics 
with innovative ideas numerous times since 
joining his father’s company in 1970 as 
accounting and personnel manager. In addition 
to its catalog, EO now has offices in eight 
countries, including four with manufacturing 
facilities, and it both develops and distributes 
precision optics, metrology equipment, and 
optomechanical assembly technology.

Need Ignites Startup
 The birth of Edmund Optics was an 
innovation itself. Had Norman W. Edmund 
been able to find a lens for his photography 
hobby easily, the company might never 
have been founded. Edmund Salvage was an 
entrepreneurial solution to a simple need. 
Norman Edmund established his surplus optics 
supply business in New Jersey in 1942, and 
the first-ever Edmund Catalog was mailed in 
1943 to photographers and others who needed 
lenses and other optical equipment.

Continued on page 6   

 

Online Extras
To see a video of Robert 
Edmund discussing these 
and other topics, go to 
the SPIE Newsroom: 
http://spie.org/x20177.
xml.  

An extended version of 
this story is available at 
http://spie.org/spiepro-
fessional.

Team 
Approach 
The contract under 
which Edmund Optics, 
Benét Laboratories, and 
Clemson University are 
developing assembly 
technology for molded 
aspheric systems is an 
interdisciplinary effort. 

Edmund partnered with 
Clemson on the project 
this year, and Kathleen 
Richardson, an SPIE 
Fellow and director of 
the School of Materials 
Science and Engineering 
at Clemson University, 
will lead the Clemson ef-
fort. The project includes 
using computer simula-
tions to study material 
parameters critical to the 
successful interaction of 
glass and the mold.

“Such collaboration 
allows an interdisci-
plinary team of academic 
researchers to address 
an industrially relevant 
challenge,” Richardson 
says. “Blending the 
technical skills of fac-
ulty and students with 
process experience of 
military and commercial 
manufacturers provides 
meaningful results not 
obtainable through other, 
single investigator ef-
forts.”  

5July 2008     SPIE Professional    
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 Within a short time, the catalog business was 
able to support a full-time owner and employees. 
Still, like many new entrepreneurial ventures, the 
staff occasionally included family. 
 “I remember playing with war 
surplus optics that my Dad had 
in the factory,” Robert Edmund 
says of the early years. “But my 
father was a bit of a taskmaster, 
so by the age of 10, I was working 
a couple of Saturdays, packing 
orders, going to the optics shop 
and what-not.”

Mixing Family, 
Business
At Georgetown University School 
of Business in the late 1960s, Robert 
Edmund was more interested in 
organizational development and 
industrial psychology and had no plans to enter the 
family business. When he graduated, though, “My 
father cleverly had a job offer, which was probably 
twice what anyone else would have paid me,” he 
says. With his wife pregnant with their first child, 
“It was not a hard decision” to accept.
 He quickly moved up to operations manager 
at the company that had expanded to include 

other optical instruments and educational 
supplies in its catalog and was then called Edmund 
Scientific. When his father retired in 1975, he 
became president. In charge of the company 

before he was even 30, he found 
himself in a perfect spot to use his 
communication and organizational 
development skills for business 
development.
 For more than three decades 
now, he has led a number of 
business and technical innovations 
at the company. Recognizing the 
importance of owning a piece of 
the supply chain, he spearheaded 
Edmund’s first partnership with a 
supplier of new optical equipment 
and technology for industry 
and military applications. He 
reorganized Edmund Optics into 

two divisions, consumer and industrial, and then 
spun off the consumer division when the market 
for educational products had peaked. 
 When his father was still at the company, 
Edmund says he wasn’t able to convince him that 
focusing solely on optics was the best strategy—
even though he wrote a college term paper 
recommending that Edmund Optics do just that. “I 

2000s: Edmund Optics 
acquires assets of 
Plummer Precision 
Optics and sells 
scientific division. 
Business expands in 
Singapore, Germany, 
France, China, Korea, 
and Pennsylvania where 
a new plant has metal 
machining and optical 
coating capabilities. 
Receives ISO 9001 
certification, designates 
official R&D team, 
announces 
breakthrough LED 
illumination technology, 
offers edge-blackened 
optics and aspherized 
achromats. Prints 
“Master Source Book” 
with more than 15,000 
optical products.

1940s: Norman W. 
Edmund establishes 
Edmund Salvage, a 
small surplus optics 
supply business in 
New Jersey, mails 
first catalog. Son 
Robert is born as 
company begins to 
stock other 
scientific and 
educational 
instruments. 
Norman travels to 
Japan for surplus 
optics. 

1950s: With 
Norman’s growing 
mission to supply 
equipment for 
science education, 
the company 
becomes Edmund 
Scientific.

1960s: Optical 
components from 
Edmund Scientific 
used as part of 
Apollo 11’s historic 
lunar mission.

1970s: Robert 
Edmund joins 
company full time 
as accounting and 
personnel 
manager, tries to 
steer his father into 
focusing on basic 
optics only. 
Norman retires and 
Robert becomes 
president.

1980s: Moving into 
industrial optics 
market, Edmund 
introduces 
TECHSPEC line of 
optical components 
after developing 
business relationship 
with John Plummer, 
a friend and former 
colleague of Norman 
who is a leading 
manufacturer of 
optical products and 
technologies. 
Distributes first 
industrial optics 
catalog.

1990s: EO 
designs custom 
optomechanical 
assemblies using 
its large inventory 
of optical 
components. EO 
optics used by U.S. 
military in 
Operation Desert 
Storm. Offices 
opened and 
catalogs printed for 
markets in China, 
Tokyo, UK. 
Launches 
electronic imaging 
resource guide, 
creates design 
center in Arizona 
and a board of 
directors with 
Robert as chairman 
and CEO. 

Norman W. Edmund

t Continued from page 5
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got an A in the paper,” he says. But when he gave 
it to his father shortly after joining the company, 
Norman Edmund “read it and threw it in the waste 
bin. He said that’s not the way we’re going.”
 Bringing the company’s focus back to core 
optics after he took the helm in 1975, Robert 
Edmund has also given a higher profile to EO’s 
research and development activities, leading to 
the company becoming well-known as a source 
for custom lens and coating design, OEM services, 
and application integration.

Focusing on R&D
 Edmund says he was astounded to hear one 
of his managers tell a new engineer at a strategy 
meeting three years ago that EO didn’t conduct 
any research or development. “I stood there and 
said, ‘You are absolutely nuts.’” The company 
had a design center in Arizona, numerous optical 
engineers conducting optical testing and other 
research, and the glass-molding machine at the 
manufacturing facility in Pennsburg, PA, was the 
source of many optics innovations.
 Believing that if his own employees didn’t 
recognize the R&D taking place, the customers 
might not, either, Edmund immediately established 
a formal R&D team. “You have to point out to 
people sometimes that you are doing things that 
are very innovative, that are very cutting edge, 
and that’s what R&D means,” he says. “They’ve 
got some crazy idea in their heads that unless 
you’ve got 12 scientists locked in a lab, that you’re 
not doing R&D.”
 Talking to customers is another part of R&D 
that hardly gets noticed but has been essential 
to the growth of Edmund Optics. “Your best 
ideas come from your customers,” Edmund says. 
“You’re in business to serve your customers. It’s 
just a matter of asking and listening to what 
they say.” A bonus payoff to that strategy is that 
Edmund’s best customers have become suppliers 
and partners.

Investing in Innovation
 Among the many business decisions Edmund 
has made over the years, three illustrate how 
reinvestment and innovation have kept Edmund 
Optics growing in new directions while staying 
focused on its core business.
• In 1999, the company established a board of 

directors, even though it remains privately 
held. About 50 family members and employees 
are shareholders, says Marisa Edmund, Robert’s 
daughter and vice president of marketing. 
The idea of a corporate board was to create 
some distance between the shareholders 
and management and to help plan for the 
company’s future, she explains.

• A year ago, EO created a program to provide 
customers with a network of partner companies 
that specialize in installing and integrating 
Edmund Optics machine vision products 
into complex manufacturing, fabrication, and 
assembly environments. The Vision Integration 
Partners (VIP) program has been successful in 
the United States and in Europe.

• This year, EO has partnered with Clemson 
University and Benét Laboratories, a U.S. 
Army research facility, to develop assembly 
technology for molded aspheres. The goal of the 
three-year, $2.8 million project is to minimize 
the time and cost of producing aspheric lenses, 
used in night vision goggles, fire control 
systems, and other military items. 

Building a Large Niche
 Edmund says he has found a comfortable 
balance between expansion and retrenchment, 
diversification and consolidation. EO fills the 
needs of the optics community spread out across 
the world, for instance, but the company’s 
marketing plan covers just three regions of the 
globe: the Americas, Asia, and Europe.
 In Asia, EO has expanded in recent years with 
manufacturing facilities in Japan, China, and 
Singapore. But unlike other American companies 
that are investing heavily and sometimes solely 
in China and Japan, Edmund says his marketing 
strategy for Asia is to have a presence in several 
different Asian countries, rather than putting “all 
of our eggs in the Chinese basket.”
 Some might view his sale of the consumer 
division in 2001 as putting EO in just such 
a vulnerable position. But Edmund says the 
decision to focus on the core business was a 
wise and strategic consolidation of resources 
that eventually resulted in growth and new 
opportunities. The Edmund-Benét Labs-Clemson 
project, for instance, is expected to yield major 
advances in optical technology, assembly, 
components, and systems. The cooperative effort 
will draw on EO’s research and development 
with precision machining, design, metrology, and 
manufacturing technology, specifically with glass-
molded aspheres, which it has been developing 
for years. 
 You don’t need wholesale business diversification 
to feel secure or innovative, he says.
 “I feel very comfortable being in the optics 
world and diversifying within the optics world in 
terms of serving different markets and having a 
broad spectrum of products,” he says. n

–Kathy Sheehan is managing editor of SPIE 
Professional.

Military 
Markets
Edmund Optics entered 
the global market when 
Norman Edmund went 
to Japan in 1949. The 
founder recognized that 
Japan had produced ex-
cellent optics for the war 
effort, and the surplus 
equipment was a good fit 
for his catalog company. 
Edmund Optics conse-
quently gained a foothold 
in the military optics 
market where some of 
the most cutting-edge 
products and technolo-
gies are being developed. 
A current EO contract 
is driven by the Army’s 
interest in having lighter 
optics. “And lighter op-
tics translates to aspheric 
optics,” Robert Edmund 
notes. Edmund’s sales in 
the military market now 
account for 20% of its 
volume. 
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New Prism Awards for 
Photonics Innovation
The award program will recognize outstanding new products.

 SPIE and Laurin Publishing have announced the establishment 
of a new awards program for photonics innovation. The first 
annual Prism Awards, to be presented 28 January 2009 at SPIE 
Photonics West, will recognize the most innovative products 
and technology for the photonics industry.
 The global competition, with categories for innovations in 
optics, lasers, imaging systems, metrology and more, will be 
judged by a distinguished panel of technology experts in their 
respective fields.
 “Innovation drives economic growth, advances our field, 
and the general quality of life. To encourage such innovation, 
SPIE is happy to create this award in cooperation with Laurin 
Publishing,” said Kevin Harding, president of SPIE. “We 
invite companies to send their submissions for consideration 
and to join us at Photonics West 2009 to congratulate the 
winners.”
 Applications for the 2008 Prism Awards for Photonics 
Innovation must be received by 12 September to be considered. 
Finalists will be notified in late December.

 Judging will be based on the problem that the innovation 
addresses, its novelty or uniqueness, and the depth of its practical 
results (for example, improved health potential resulting from a 
biophotonics technology or product). Judges will also consider the 
significant milestones that the product or process has achieved.
 The 2008 Prism Awards, honoring the best in innovative 
photonics technology, will be considered in the following 
categories:
• Optics
• Lasers
• Other Light Sources
• Detectors, Sensing & Imaging Systems
• Analytical, Test, & Measurement
• Photonics Systems
• Photonics Processes
• Sustainability
• Life Sciences
 For more information, go to www.photonicsprismawards.
com or send an e-mail to pamelar@spie.org. n
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SPIE Offers Free Papers, 
Webcasts to Members
 Free papers from the SPIE Digital Library and 
free, online seminars on professional development 
topics are just a few of the ways SPIE helps 
members collect new ideas for taking optics and 
photonics technology to market.
 SPIE offers access to one paper each month 
from the SPIE Digital Library and hosts an 
ongoing series of Webcasts on patent filing, 
presentation skills, and other career topics—just 
for members.
 Access to the free papers is through the monthly 
SPIE Member E-Newsletter. Recent topics have 
included optical device engineering using 
nanotechnology, optical coherence tomography, 
and the National Ignition Facility.
 The free Webcasts on SPIE.TV are helpful 
for students and young professionals who are 
building careers in optical engineering and useful 
for any photonics professional looking for career 
advice. The Webcasts are recorded live at various 

intervals and archived for member 
viewing at any time along with 
other SPIE Webcasts featuring 
interviews with experts, event 
coverage, and hot topics on solid-state lighting, 
lithography, and other technology subjects.
 In the member-only Webcasts, patent attorney 
Marshall Honeyman advises members on “When 
Not to File a Patent;” Penn State’s Michael 
Alley addresses scientific presentation skills 
and styles; and management consultant Carl M. 
Cohen offers tips on negotiating for equipment, 
resources, data interpretation, and other matters 
in the workplace. 
 Watch your e-mail inbox for notification 
about future Webcasts and the free papers in 
the SPIE Digital Library. To download a PDF, 
use your SPIE member login at http://spie.org/
memberdownload. For more information about 
SPIE.TV, go to http://spie.tv. n
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Nano-Size Startup
NanoSonic of Blacksburg, VA, is a university research center spin-off 
company whose business story forms a chapter in a new SPIE Press book, 
Engineering a High-Tech Business: Entrepreneurial Experiences and Insights. 
Two NanoSonic founders describe the creation and early growth of the 
company in this excerpt.

By	Richard O. Claus and	Jennifer H. Lalli

 NanoSonic Inc. was formed by staff of the Fiber 
& Electro-Optics Research Center (FEORC) at 
Virginia Tech in 1998 in cooperation with the 
university … to support a graduate student at 
FEORC. 
 In 1997, FEORC had arranged a research project 
involving the fabrication of specialized coatings 
with a company in the United States; the project 
would have supported a PhD student, a part-
time staff person, materials, and related costs on 
campus. Unfortunately, the terms and conditions 
of the proposed contract were not suitable to the 
university, so FEORC personnel formed a company 
off-campus to support that PhD student. 
 The company was formed one afternoon 
by faxing a form and credit card number to a 
company that provides the service of filling 
out incorporation forms. Capitalization totaled 
$1,000; the three initial officers were a physical 
chemist, an electrical engineer, and a business 
manager. The first project was performed by 
the PhD student (the physical chemist) in his 
kitchen; business administration was handled on 
the dining-room table of the business manager; 
and technical and business files were stored in a 
box in the back seat of a car. Corporate overhead 
was low.
 NanoSonic slowly grew through a number 
of small contracts …. Personnel were added 
gradually, primarily by involving additional 
graduate students from FEORC who had direct 
laboratory experience with electrostatic self-
assembly (ESA) coatings and analysis methods. 
 Since FEORC had its basis in electrical 
engineering, most of NanoSonic’s initial employees 
had backgrounds other than chemistry. Gradually 
a group of chemists joined the company, and 
they were able to improve and upscale the ESA 
process and develop new processing methods for 
the production of related materials. This change 
in company focus, from EE-based fiber-optics 
problems to ESA process chemistry, was important 
to the development and current level of success 
of the company.

 NanoSonic’s growth and direction have been 
because of the areas of expertise, interest, and 
energy of its primary technical staff; success in 
obtaining development programs and material 
production orders in specific areas; and top-down 
business planning by the corporation as part of 
strategic planning efforts.
 The company has grown gradually … and in 
mid-2007 had 65 full-time and part-time staff.

Business Lessons Learned
 The spin-off process from the university was 
inefficient in that the university was largely 
uninvolved, and the company had to learn 
business practices on its own. The lack of an initial 
strategic partnership between the university and 
the company in the short term likely delayed 
company growth and in the long term likely 
reduced the potential positive impact of the 
company on the larger university community.
 Space and infrastructure have been a constant 
issue. NanoSonic decided not to rent university-
managed incubator space in Virginia Tech’s 
Corporate Research Center for two reasons: 
University incubator space rental rates were 
approximately four times that of other [rental 
rates] in the Blacksburg, VA, community, and 
incubator space did not include wet chemistry 
laboratory space needed for research work in 
chemistry and material science. [However,] desks, 
chairs, and cubicle dividers were purchased [from 
Virginia Tech surplus property]. Overhead costs 
were kept low.
 NanoSonic has been active in receiving awards 
for technical and business achievements, and 
these awards have been useful because they are 
visible to potential customers. n

 More on NanoSonic and other photonics 
commercialization success stories can be found in 
Engineering a High-Tech Business: Entrepreneurial 
Experiences and Insights, edited by José Miguel 
López-Higuera and Brian Culshaw. (http://spie.
org/pm182)

Richard Claus is 
president of Nano-
Sonic and a former 
faculty member at 
Virginia Tech’s College 
of Engineering. He is 
involved in the design 
and use of smart ma-
terials for advanced 
engineering.

Jennifer H. Lalli, vice 
president of busi-
ness development for 
NanoSonic, has a PhD 
in polymer chemistry 
and is responsible for 
the development of 
Metal Rubber™ at the 
company.
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About  
NanoSonic
NanoSonic, Inc. develops 
revolutionary, molecular 
self-assembly processes that 
allow the controlled synthesis 
of material structure at the 
nanometer level and the manu-
facturing of new materials with 
designed novel and useful en-
gineering constitutive behav-
iors. Most of these materials 
have the added advantage 
of being synthesized at room 
temperature and pressure on a 
wide variety of substrate mate-
rials using an environmentally 
benign process.

Electrostatic self-assembly 
(ESA) is the technique that 
Virginia Tech students and 
staff developed, demon-
strated, and later patented. 
It allows the formation of 
thin-film coatings of mul-
tiple materials—polymers, 
nanoclusters, biomolecules, 
and other constituents—
conformally onto the surfaces 
of substrates such as optical 
fibers. ESA allows the ultra-
uniform formation of multiple, 
nanometer-thick layers of 
material into functional ultra-
thin films. 

NanoSonic has licensed nine 
patents using ESA processing 
from Virginia Tech and is es-
tablishing its own intellectual 
property portfolio to enable 
process, material, and device 
commercialization. 

In 2007, NanoSonic was 
named Small Business of 
the Year by Virginia Business 
magazine and earned an 
“R&D 100” award from R&D 
Magazine for the develop-
ment of its Metal Rubber ™ 
Textiles. Metal Rubber Textiles 
are low-weight, highly flexible 
functional fabrics that can 
act as an electromagnetic 
shield or a sensor for “smart” 
clothing, medical instrumenta-
tion devices, and flexible solar 
arrays. The unique nanotech-
nology manufacturing process 
used to create these materials 
allows constitutive proper-
ties to be built in as they are 
produced.

New SPIE Press Book:

Engineering a High-Tech 
Business: Entrepreneurial 
Experiences and Insights
The personal stories from NanoSonic founders and 14 other 
optical technology entrepreneurs fill the pages of a new SPIE 
Press book, Engineering a High Tech Business: Entrepreneurial 
Experiences and Insights. The 276-page book presents a diverse 
collection of essays, articles, and case studies reflecting a wide 
variety of personalities, motivations, and aspirations of high-
tech entrepreneurs. Edited by José M. López-Higuera and Brian 
Culshaw, the book also includes chapters on startup funding, the 
changing nature of intellectual property, and similar matters.

http://spie.org/pm182

Conferences + Courses: 10–14 August 2008

San Diego Convention Center
San Diego, California, USA

Get the training you need at SPIE Optics+Photonics with 
SPIE Courses, Workshops, and Industry Presentations
 Nanotechnology

 Solar Energy+Applications

 Illumination Engineering

 Optomechanics

 Remote and In-Situ Sensing

Take a course, and attend  the FREE Exhibition

KNOWLEDGE — NETWORKING — ADVANCEMENT  

 Advanced Metrology

 Fundamental Optics and  
Optical Design

 Professional Development 
Workshops

spie.org/courses
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IType-II superlattices 
could be the next 
solution for fast and 
uniform infrared 
imaging.

By	Manijeh Razeghi

 Infrared photon imaging between 3 and 14 µm 
has important applications in security, defense, 
astronomy, and a number of other areas. Soldiers 
need infrared imaging to conduct surveillance in 
the dark. Astronomers and climatologists want 
imaging systems to learn more about our universe 
and world.
 Researchers at the Center for Quantum 
Devices at Northwestern University have 
overcome several challenges in integrating Type 
II superlattice materials into IR imaging systems. 
Their innovative work using nanotechnology to 
create these structures has resulted in fabrication 
of the first high-quality IR camera with a 10 µm 
cutoff wavelength.

Limitations of 
IR Detectors
 The two main categories 
of IR cameras, thermal 
detectors and photon 
detectors have recognized 
limitations.
 Thermal detectors, 
such as bolometer arrays, 
offer a cheap solution 
for sensitive imaging 
at room temperature. 
However,  due to 
their intrinsically 
slow thermal time 
constant, which is on 
the order of 10ms, they are 
not fast enough for critical 
applications where sensors need 
to be fast by themselves. 
Photon detectors, on the other hand, are 
fast enough for many applications, but they 
need to be cooled to cryogenic temperatures, 
which is often impractical. 
 The leading technologies in IR photon 
detection are HgCdTe and Quantum Well Infrared 
Photodetectors (QWIPs). HgCdTe detectors offer 
uniform and sensitive imaging in the MWIR. 
However, when going toward longer wavelengths, 
the uniformity of the imager becomes more sensitive 
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Continued on page 14  

Photo taken with an 
LWIR camera, based on 
Type-II superlattices.
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to the material composition. In addition, state of 
the art HgCdTe Focal Plane Arrays (FPAs) are  
grown on CdZnTe. This substrate is expensive 
and not commonly available. The high cost of 
lattice-matched substrates, combined with the 
low yield of the technology for wavelengths 
above 10 µm, makes HgCdTe-based cameras 
very expensive.
 QWIPs are very uniform but their optical 
response is low and they need to be cooled to lower 
temperatures (60K) to achieve performances 
similar to HgCdTe.
 These fundamental limitations stimulated our 
research for alternative technologies that would 
allow for fast, sensitive IR imaging. 

Superlattice
 Type-II InAs/GaSb superlattice, first proposed 
by Sai-Halasz et al. in the 1970s,1 has been 
suggested as an alternative material that could 
achieve both high uniformity and high sensitivity. 
The superlattice consists of a periodic repetition 
of InAs and GaSb layers. Thanks to the Type-II 
band alignment, electrons are localized in the 
InAs layers and holes are localized in the GaSb 
layers. 
 As a result of this spatial separation, the 
effective bandgap of the superlattice may be 
lower than the bandgap of both InAs and GaSb. 
 Almost 30 years passed between the first 
introduction of this material and the fabrication 

of the first superlattice detectors because 
the growth of the superlattices require 

precise control of the thickness of 
the layers and atomically smooth 

interfaces.
 Thanks to Molecular 

Beam Epitaxy (MBE) 
growth techniques, 
it is now possible 
to grow high quality 

material daily. By 
adjusting the thickness 

of the different layers, 
it is possible to tune 

the bandgap of  the 
superlattice. Materials 
with cutoff wavelengths 

ranging from 3 to 30 µm 
have already been grown 

with good spatial uniformity 
using this technique.2,3 Contrasted with 

bulk materials, several superlattice compositions 
can achieve the same bandgap. 
 Thus, it is possible to select the optimum 
superlattice design depending on parameters 
other than the bandgap. Suppression of Auger 

recombination is one such example. When going 
toward longer cutoff wavelengths, the effective 
mass of electrons does not decrease as much as 
in HgCdTe, leading to potentially lower dark 
currents. In addition, more complex variations 
of the superlattice based on the introduction 
of ternary GaInSb or AlSb layers open new 
possibilities in terms of bandgap engineering.

Engineering Challenges
All these advantages made Type-II superlattice a 
very attractive material for infrared sensing and 
imaging. Several challenges had to be overcome 
before the first infrared cameras were fabricated 
from this material, however.
 Most infrared imagers are made of two separate 
components that are bonded to each other with 
indium bumps. There is the array of sensors that will 
transform the photon radiation into an electronic 
signal, and there is the Read Out Integrated Circuit, 
which reads the current coming out from each 
individual pixel and transforms it in a video signal. 
 The quality of the FPA will mainly depend on 
two main parameters. First, the efficiency of the 
conversion process from photons to electrons—
the quantum efficiency—needs to be as high as 
possible. Then, the dark current of the detectors 
should be as low as possible so that the noise of 
the detectors is low and the overall signal-to-
noise ratio is high. Most of the efforts made in 
the past decade focused on improving these two 
parameters.

Nanostructure Design
 The Center for Quantum Devices has made 
tremendous progress toward the fabrication of high 
quality imagers based on Type-II superlattice. Last 
year, researchers increased the number of superlattice 
periods in the absorbing region of their detectors and 
demonstrated quantum efficiencies as high as 75% 
similar to HgCdTe technology.4 At this point, the 
optical response of the FPA becomes only limited by 
the reflection of the infrared signal on the backside 
of the sensors array. 
 The addition of an anti-reflective coating 
should bring the quantum efficiency above 90%. 
The Center for Quantum Devices also improved 
the electrical performances of detectors. Using 
a unique M-structure based on the introduction 
of AlSb layers inside the GaSb, it is possible to 
adjust the position of both the conduction and 
the valence bands. 
 This opens new possibilities in term of structure 
design. By introducing the proper M-structure 
inside a device, it is possible to reduce the electric 
field at the p-n junction. This leads to a one order 
of magnitude decrease of the dark current.5 
 Another issue related to this material is the 
surface leakage. As this is a low bandgap material, it 

Manijeh Razeghi is a 
chair or co-chair for the 
following conferences in 
the nanoscience track at 
SPIE Optics+Photonics 
in August:
• BioSensing
• Spintronics
• Carbon  

Nanotubes  
and Associated 
Devices

Photo taken with an MWIR 
camera based on Type-II 
superlattices.
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is very sensitive to surface states. For many years, the passivation 
of this material has been a real scientific and technological issue. 
Recently, the introduction of a double heterostructure design 
with high bandgap contact regions significantly reduced the 
sensitivity of the material to surface effects. 
 These improvements and innovations have led to the 
fabrication of the first high-quality IR camera with a 10 µm cutoff 
wavelength6.
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Clark, Kroning, Etter 
Receive Career Awards
 SPIE Member Arthur E. Clark was awarded a Lifetime 
Achievement Award at the SPIE Smart Structures/NDE 
Symposium in March. Often cited as the leading U.S. scientist 
in magnetic and magnetoelastic effects, Clark is a former leader 
at the Naval Surface Warfare Center’s magnetics group where 
he established the center as the world’s leading laboratory in 
magnetoelasticity. 
 Michael Kroning, director of Fraunhofer-Institut für 
Zerstörungsfreie Prüfverfahren in Dresden, Germany, and 
professor of nondestructive testing at Saarland University, 
Saarbrücken, also received a Lifetime Achievement Award at 
the symposium. Kroning’s special career achievements have 
included ultrasonic inspection techniques for austenitic welds in 
stainless steel piping for intergranular stress corrosion cracking 
and other non-destructive testing.
 Delores M. Etter of the U.S. Naval Academy, a strong 
supporter of science and math education, received the SPIE 
Defense+Security Symposium Lifetime Achievement Award, 
also in March. As deputy undersecretary for Science and 
Technology at the U.S. Department of Defense, Etter was 
responsible for strategic planning, program execution and 
evaluation, and budget allocation. She has taught at the 
University of Colorado in Boulder, the University of New 
Mexico, the U.S. Naval Academy, and Stanford University. n
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A
The second generation of nanotechnology research will involve creating 
predictive models for the safe use of nanoparticles.

By Kristen Kulinowski

 As  w i th  any  emerg ing  t echno logy, 
nanotechnology has had its image problems. 
The study and use of nanoparticles, or tiny pieces 
of matter measuring between 1-100 nanometers, 
has been alternately trumpeted as the key to our 
future and condemned as a scourge to our health 
and the environment. 
 But amidst the enthusiasm and fear that 
dominated news stories in the early part of this 
decade, researchers in the field remained realistic 
in their assessments, seeing both nanotechnology’s 
potential–to make stronger materials, diagnose 
and treat disease, and produce energy–and 
its drawbacks, which include the unknown 
effects of nanoparticles’ interactions with living 
organisms.
 There are signs that as nanotechnology 
research and development have matured, its 
potential applications are becoming more widely 
adopted by society. In fact, while it can be hard 
to distinguish fact from manufacturers’ claims, 
nanomaterials may be used already in hundreds of 
consumer products, including sunscreens, fabrics, 
and computer hardware. And firms seeking to 
commercialize nanomaterial applications have 
attracted numerous investors looking to get in on 
the ground floor of the next big thing.
 Still, there are real issues to be discussed 
relating to the risks and benefits of nanoparticles. 
By virtue of their size, shape, surface chemistry 
or other physicochemical characteristics, many 
nanoparticles exhibit properties that aren’t 
observed in the larger, non-nanoscale form of the 
same material. For example, gold, a relatively inert 
lustrous yellow metal, can become highly reactive 
and appears red when suspended in a solvent on the 
nanoscale. Some of these properties are desirable 
for the intended application. Others may cause 
undesirable—and unanticipated—interactions 
with living systems or the environment. 

 Rice University researchers  recently 
demonstrated that altering the surface of a 
cadmium selenide quantum dot, a type of 
luminescent nanoparticle, affects the particle’s 
ability to penetrate a cell membrane, which 
in turn affects its toxicity to the cell. 
It is important to understand these 
properties and their impact on the 
biological world so that unwanted 
effects can be safely managed even 
as benefits are realized.

Nano Standards Needed
 In order to overcome barriers 
t o  r e a p i n g  t h e  b e n e f i t s  o f 
nanotechnology, industry must have 
standards and practices to follow for 
the safe development of products 
that incorporate nanoparticles. 
Standards in the areas of 
terminology, measurement 
and characterization, 
toxicity testing, and 
safe handling in 
occupational 
settings, 
among 
others, 

Nanoscience  
Plenaries 
At SPIE  
Optics +  
Photonics
Monday, 11 August

• Revivals of Molecular 
Nonlinear Optics in 
Physics, Chemistry and 
Onto Life Sciences, 
8:30–9:15 a.m., Joseph 
Zyss, Ecole Normale 
Superieure de Cachan, 
France.

• Applications of Biological 
Materials, 9:15–10 a.m., 
Rajesh R. Naik, Air Force 
Research Lab.

• Two-Photon Lithography 
for Precise 3D Nano/
Micro-Objects, 10:30–
11:15 a.m., Kwang-Sup 
Lee, Hannam University, 
Korea.

• Multifunctional Excimer-
Laser Lithography and 
Photoablation Technolo-
gies for Large-Area Micro 
and Nanoelectronics, 
Displays, and Microsys-
tems, 11:15 a.m.–12 p.m., 
Kanti Jain, University of 
Illinois at Urbana-Cham-
paign.
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will all promote better risk management. But 
standards development depends on the existence 
of a sufficient base of information and when it 
comes to health and safety issues, in particular, 
this knowledge base is not robust enough. 
 A big part of the problem is that there are too 
many different types of nanomaterials and too 
many ways of purposely changing their properties 
to realistically test all the variants. Instead, it 
will be necessary to develop predictive models 
that relate physical and chemical properties of 
nanomaterials to their biological interactions. 
Conducting the research that would serve as a 
foundation for such models will take both time 
and money.

International Workshops 
 The good news is that the work to make this 
happen has already begun. Last year more than 
70 experts from academia, industry, government 
organizations, and nongovernmental organizations 

representing the United States, Europe, and Asia 
participated in two workshops, one 

in Bethesda, MD, and another 
in Zurich, Switzerland, 

with just such predictive 
models in mind. 

Europeans
Promote
Safety Code
The European Commis-
sion is promoting safe and 
responsible nanoscience 
research by establishing a 
Code of Conduct to govern 
the field of nanoscience 
and nanotechnologies. The 
voluntary Code seeks to 
make researchers account-
able to the public for the 
economic, social, human, 
and environmental impacts 
of their research on nanopar-
ticles, which frequently differ 
significantly from those at a 
larger scale. Analysts expect 
nanotechnology markets to 
increase by hundreds of bil-
lions of euros over the next 
10 years.

Nanotech 
Resources
A report on the findings of 
the ICON 2007 Research 
Needs Assessment Work-
shops is available at  
http://icon.rice.edu.

The Journal of Nanophoto-
nics (http://spie.org/jnp) is 
an online-only journal that 
focuses on the fabrication 
and application of nano-
structures that facilitate the 
generation, propagation, 
manipulation, and detection 
of light from the infrared to 
the ultraviolet regimes.

SPIE provides free posters 
for educators and others 
interested in increasing 
awareness of optics and 
photonics. Nanotechnology 
posters include “The Scale 
of Things,” which is available 
in English, French, Spanish, 
German, and Turkish.  
http://spie.org/posters

For the latest news and 
technical articles about 
nanophotonics and other 
nanotechnologies from 
the SPIE Newsroom, go to 
http://spie.org/news-nano-
technology.

 The two workshops were organized and 
sponsored by the International Council on 
Nanotechnology (ICON), a multi-stakeholder 
organization dedicated to the safe, responsible, and 
beneficial development of nanotechnology.  
 The first workshop, held in January 2007, 
focused on identifying classes of nanomaterials 
with common properties and potential issues 
in their full lifecycle assessment. Using that 
information, the second workshop, held six 
months later, focused on developing a prioritized 
research agenda for understanding the effects and 
mechanisms of nano-biological interactions. 
 Among the many topics covered were the 
potential for nanomaterials to induce oxidative 
stress within an organism. Which particles 
have this effect and which do not? Is there a 
correlation between the effect and a particular 
physical or chemical property? What might we 
do to a nanoparticle to control this effect to our 
advantage? Procedures for researching these—and 
many other interactions—are at the center of 
this work.
 The objective of both workshops was to outline 
the research steps needed to provide predictive 
models within the next 10 years. Such a plan 
may be useful to policymakers, researchers, and 
technology developers who seek to direct limited 
resources to addressing the most pressing questions 
in nano safety. 
 The ultimate goal is to enable the design of 
biocompatible nanomaterials and head off any 
unwanted consequences of nanomaterial use. 
 We have gone beyond the era of wild 
speculation–both positive and negative–and 
have entered a new generation of nanotechnology 
research. This newest research, operating parallel 
to traditional research into properties, uses, and 
applications, seeks to make nanotechnology 
beneficial to humankind.
 By understanding which features of nanoparticles 
are responsible for biological outcomes, we strive 
to engineer their safe use. n

–Kristen Kulinowski 
i s  d i r e c t o r  o f  t h e 
International Council 
on  Nano t e chno l o gy 
and executive director 
for policy for the Center 
f o r  B i o l o g i c a l  a n d 

Environmental Nanotechnology at Rice 
University where she serves as a faculty 
fellow in the Department of Chemistry. 
She is a former OSA/SPIE Congressional 
Fellow and a past chair of SPIE Women 
in Optics.
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LED Market Glows
The HB LED market is growing.
 Industry and consumer interest in energy-
efficient lighting as well as improvements in 
performance and color temperature control appear 
to be contributing to market growth in high-
brightness light-emitting diodes (HB LEDs).
 The global market for HB LEDs is expected to 
grow by 12% this year, double its rate during a 
“slow growth” phase in 2004 to 2006, according 
to Bob Steele, director of optoelectronics at 
Strategies Unlimited (Mountain View, CA) and 
a solid-state lighting expert.
 The market grew by 9.5% in 2007 to reach 
$4.6 billion in sales, with mobile appliances such 
as cell phones accounting for a 44% share of the 
market, Steele notes.
 The sign and displays, automotive, and general 
illumination sectors grew at the highest rates last 
year, and Steele believes that signs and displays 
will eventually overtake the mobile appliance 
sector as the top application for solid-state 
lighting. He projects that the market for sign and 
display lighting using HB LEDs will increase from 
17% of the market in 2007 to 44% in 2012.
 HB LEDs have captured a healthy market 
position in indicator lights for automotive, 
signage, small electronics, and other color-
changing applications as well as for flashlights and 
auto headlamps. LEDs have virtually “taken over 
the flashlight world,” he says.
 And although HB LEDs are increasingly 
being used for illumination in residential, retail, 
municipal, and general indoor and outdoor 
lighting applications, Steele says the penetration 
of LEDs into the general illumination market is 
still at an early stage.
 “The vast majority of general illumination 
applications require white light, and markets will 
begin to accelerate when white HB LED fixtures 
begin to offer energy savings relative to the use of 
conventional light sources,” Steele says. 
 With efficiencies for white HB LEDs now 
exceeding 100 lumens per watt, Steele predicts the 
total HB LED market will reach $11.4 billion in 
2012, with the illumination segment accounting 
for $1.4 billion.

Quality and Volume
 Illumination applications have taken advantage 
of the long lifetimes of LEDs and the high brightness 
and efficiencies available from red, green, and blue 
LEDs compared to filtered incandescent lamps and 
neon, according to Steele. 

 The predicted growth in solid-state lighting 
assumes that manufacturers will continue to make 
progress in winning consumer acceptance of HB 
LEDs for general illumination by lowering their 
costs and proving HB LED’s energy efficiencies 
and durability.
 Steele notes that companies such as Nichia, 
which was first in the market in 1994, Philips 
Lumileds, OSRAM, and Cree are investing 
heavily in HB LEDs, and some government 
programs in Europe, Korea, Japan and the United 
States are fostering standardization and other 
advancements in this area. The U.S. Department 
of Energy has several programs to accelerate 
research and development and create standards 
in solid-state lighting. See page 20.
 The highest performing and most energy 
efficient HB LEDs are coming from the U.S., 
Europe, and Japan, according to Steele, while 
Taiwan and China lead in volume. 
 China has become the world’s largest supplier 
of LED light fixtures, producing 70 percent of 
the global output, according to a Research and 
Markets report. China exported an estimated $1 
billion in LED fixtures in 2007, accounting for 
one-third of China’s total shipments of spotlights, 
electric lamps, Christmas lights, and other 
lighting products.
 The market is also getting a boost from huge 
LED displays in high-profile locations such as 
the Shanghai Stadium where the 2007 Special 
Olympics were held in October and the Beijing 
Olympic Basketball Gymnasium where the 2008 
Games will be played in August.  n

Lighting News
For news and technical 
articles in the SPIE News-
room about the lighting and 
display industry, including 
the latest advances in 
LEDs, go to http://spie.org/
news-illumination.

Tianjin, China
1st LED City
Students at Tianjin Poly-
technic University joined 
with the Tianjin Economic 
Development Area and 
Cree to illuminate 15 kilo-
meters of streets around 
the university with LEDs, 
making Tianjin China’s first 
“LED City.”

Twenty graduate stu-
dents, directed by Pro-
fessor Pingjuan Niu, an 
SPIE member, designed, 
produced, and installed 
approximately 1,500 LED 
streetlights as part of the 
project.

Cree’s LED City initiative 
is a consortium of govern-
ment and industry partners 
who evaluate and deploy 
LED lighting technology 
across municipal infra-
structures in order to 
save energy, preserve 
the environment, reduce 
maintenance costs, and 
provide better light quality 
for improved visibility and 
safety.

Other cities in the program 
include Austin, TX, Raleigh, 
NC, Ann Arbor, MI, Toronto, 
Canada, and Torraca, Italy.

Cree also launched an LED 
University program earlier 
this year, working with an 
international community of 
universities to promote the 
adoption of energy-efficient 
LEDs in offices, dormi-
tories, parking garages, 
and walkway lighting on 
campuses.

More information: www.
ledcity.org or http://www.
leduniversity.org/

SSLITA
The Solid State Lighting Industry Trade 
Association (SSLITA) is an international 
organization that promotes the adoption of 
solid state lighting sources for all lighting 
applications. Organized by David Huff, vice 
president for business development and 
marketing at the Optoelectronics Industry 
Development Association, SSLITA is a 
global facilitator for standardization, charac-
terization, technical education, public policy 
guidance, and overall market understanding 
of the benefits, capabilities, and applica-
tions of solid state lighting.

Information: www.sslita.org or e-mail Huff at 
huff@oida.org.
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The U.S. Department of Energy partners with 
the solid-state lighting industry and others to 
create energy savings in general illumination.

By	James Brodrick

Designing a replace-
ment lamp using 
LEDs is challenging. 
It requires integration 
of dense LED packag-
ing, thermal manage-
ment, and a robust 
driver, among other 
features. The product 
design shown here 
is similar to one cre-
ated in a DOE-funded 
joint project between 
Philips Solid-State 
Lighting Solutions and 
Cree, Inc.
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I In the last few years, the pace of solid-state 
lighting technology progress has picked up 
rapidly. Laboratory announcements promise 
LED efficacies of 120 lm/W and greater. New 
products coming to market are beginning to 
demonstrate performance levels that can rival 
traditional light sources. These solid-state lighting 
advances are built on years of innovative research 
and development, much of it made possible by 
the U.S. Department of Energy (DOE) and its 
partners from industry, research and academic 
institutions, and national laboratories.
 The Energy Independence and Security Act 
of 2007 defines a number of energy-efficiency 
initiatives for the United States, and moving 
solid-state-lighting products into the marketplace 
is among them. As a nation, we use about one-
quarter of our electricity for lighting, at a cost 
of more than $50 billion annually. Much of this 
energy is wasted; only 10 percent of the energy 
used by an incandescent bulb produces light. 
Recent energy legislation sets rigorous future 
lighting efficiency standards that will require far 
superior lighting solutions.
 Solid-state lighting has the potential to reduce 
lighting energy use by 50 percent and to transform 
the lighting landscape. Spurred in part by DOE’s 
R&D program, the energy efficiency of solid-
state lighting has improved dramatically. But 
DOE is well aware that to realize the potential 
energy savings, commercialization support is also 
needed. Solid-state lighting is poised to deliver 
on its performance promise, and DOE and its 
partners are driving the R&D advances and 
market introduction activities needed to make 
that happen.

Partners in Progress
 Collaborative, cost-shared DOE research and 
development projects combine the technical 
resources of research institutions and national 
laboratories with the product development, 

manufacturing, and commercialization expertise 
of industry leaders. DOE is currently a partner in 
more than 50 ongoing solid-state lighting R&D 
initiatives. 
 Guiding the DOE solid-state lighting portfolio 
is a comprehensive Multi-Year Program Plan, 
developed in cooperation with industry and 
academic partners. This plan defines specific goals 
for solid-state lighting technology development 
and for market introduction, and it is used to 
guide development of DOE’s annual funding 
opportunities for solid-state lighting R&D. To 
keep pace with the rapidly developing technology, 
the plan is updated every year through discussions 
with DOE’s industry partner, the Next Generation 
Lighting Industry Alliance, and participants at 
DOE’s annual R&D workshop.

LED Priorities
 A number of key events in 2007 guided the 
latest updates for the DOE plan. LED efficacies 
far surpassed projections, and several high-quality 
LED luminaires appeared on the market (along 
with some low-performance products, too). As a 
result, the 2008 plan includes higher near-term 
performance targets for LEDs and a new emphasis 
on luminaire performance.
 For example, poor thermal design can 
significantly degrade energy efficiency or shorten 
the life of an otherwise perfectly good LED. LEDs 
do not radiate heat, which can be an advantage, 
but LED luminaires must be designed to conduct 
heat away from the package or to enhance 
thermal convection. In the current plan, tasks 
related to stable packaging materials, lifetime and 
reliability, and stable, efficient power electronics 
were all moved to a higher priority. 
 Luminous efficacy remains a high priority for 
DOE. One long-standing high-priority LED task 
is to increase the efficiency of deep green LEDs. 
Although most products today use phosphor 
conversion (PC) to produce white light from a 
blue LED, having a good green source could lead 
to color-mixed white sources that would avoid 
the losses associated with the PC approach. 
DOE-funded research at Rensselaer Polytechnic 
Institute (RPI) has shown the importance of 
both the epitaxial structure and the substrate 
material in improving green light efficiency. 
The RPI team is working on non-polar epitaxial 
multi-quantum well LEDs on gallium nitride 
substrates that produce deep green light directly. 
So far, they have been able to produce excellent 
low-dislocation material and to replicate substrate 
quality throughout the active region, leading 
to a doubling of green light output for a given 
input power.  

Continued on page 22  
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SSL Plenary 
Sessions
12 August at 
Optics+Photonics: 

Why the Developing World 
is the Perfect Market Place 
for SSL, 8:30–9:15 a.m., 
Dave Irvine-Halliday, Univer-
sity of Calgary, Canada.

Use of Heavy Metal Com-
plexes in Solid State Light 
Sources (OLEDs), 9:15– 
10 a.m., Mark E. Thompson, 
University of Southern 
California.

Path to  
Market
Anyone who owned an 
8-track player understands 
that sound research and 
high quality are only part of 
a product’s market success. 
As the federal govern-
ment’s lead organization for 
solid-state lighting market 
introduction activities, 
DOE supports targeted 
strategies to ensure that 
its investments in solid-
state lighting R&D-and our 
energy future-pay off. 

DOE CALiPER testing of 
commercially available 
products provides reliable, 
unbiased product perfor-
mance information to foster 
the developing market for 
high-performance solid-
state lighting products. DOE 
GATEWAY demonstrations 
provide experience and 
data on product perfor-
mance and cost effective-
ness in commercial and 
residential applications. 
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Lighting Prize
DOE’s Bright Tomorrow 
Lighting Prize (L Prize™) 
competition is an initiative 
defined by recent energy 
legislation that challenges 
industry to develop in-
novative, high-performance 
solid-state lighting prod-
ucts to replace inefficient 
products. The legislation 
authorizes up to $20 million 
in cash prizes, and DOE is 
working with utility part-
ners and other government 
agencies to arrange for 
federal purchasing agree-
ments, utility programs, 
and other incentives for the 
winning products. To learn 
more about the Prize and 
other DOE market introduc-
tion strategies, see http://
www.netl.doe.gov/ssl/. 
Winners will be announced 
in September.

DOE Online
For information on DOE 
workshops or to receive 
regular program announce-
ments regarding funding 
opportunities for solid-
state lighting R&D, reports, 
events, and other activities: 
www.netl.doe.gov/ssl. 

DOE’s R&D portfolio: http://
www.netl.doe.gov/ssl/
project.html.

DOE’s 2008 program for 
solid-state lighting: http://
www.netl.doe.gov/ssl/PDFs/
SSLMYPP2008_web.pdf.

Energy Stars
Look for the first DOE 
ENERGY STAR® solid-state 
lighting products on the 
market. The ENERGY STAR 
label is a widely recognized 
mark of energy efficiency 
that helps guide purchasing 
decisions. More details on 
the product qualification 
process, product catego-
ries, and time line are avail-
able at http://www.netl.doe.
gov/ssl/energy_star.html.

t Continued from page 21

OLED Products
 For organic light emitters, cost and longevity 
are difficult issues, so low-cost encapsulation and 
packaging tasks are raised to a higher priority in 
DOE’s 2008 plan. There are no commercial OLED 
products available yet, and there is no widely 
accepted “best” architecture, so finding the right 
design for OLEDs also remains a high research 
priority for DOE.  
 Progress has been made in many areas, as 
evidenced by DOE-funded research conducted 
by Universal Display Corporation (UDC). 
UDC researchers have addressed many OLED 
high priority tasks and have demonstrated a 
45 lm/W white light efficacy at 1000 cd/m2, 
bringing OLED performance to a point well 
above incandescent sources and approaching 
some compact fluorescents. They also have 
demonstrated lifetimes of 100,000-plus hours for 
green- and red-emitting materials; the lifetimes 
for blue light remain a challenge.
 DOE’s goal, of course, is to realize energy savings 
through products on the market, so another near-
term milestone for OLED development in the 
2008 plan challenges engineers and scientists to 
introduce the first product offerings in the next 
year or so.

 The annual DOE Solid-State Lighting R&D 
Workshop, held in January, provides a forum for 
industry, research organizations, universities, and 
national laboratories to share updates on research 
progress and strategies to move solid-state lighting 
products to market. The annual DOE Market 
Introduction Workshop, held in July, brings 
together efficiency programs, utilities, the design 
community, and industry to identify ways to work 
together to shape markets for high-performance 
SSL products. n

– J a m e s  B r o d r i c k , 
manager of the U.S. 
Department of Energy 
Solid-State Lighting 
Portfolio, is the DOE’s 
industry l iaison for 
research, development, 
and market introduction 
of advanced solid-state 
lighting technologies. His 
PhD in mechanical engineering is from the University 
of Illinois at Champaign-Urbana.

R&D Opportunities
 DOE partnerships—with researchers, chip 
makers, fixture manufacturers, designers, specifiers, 
energy program managers, utilities, and other 
organizations—are accelerating advances in solid-
state lighting and helping to ensure that solid-
state lighting products succeed in the market. 

LED Webcasts
On SPIE.TV
SPIE members can learn more about LEDs 
and other solid-state lighting through a 
member-only Webcast on SPIE.TV. The 
“Hot Topics in Solid State Lighting” series 
(http://spie.org/x17151.xml) covers systems, 
sources, technologies, applications, and 
general overviews by experts in the industry.

OLED research at Universal Display Corporation 
targets improvements in internal quantum ef-
ficiency, outcoupling efficiency, device voltage, 
and lifetime of white OLEDs.

A non-polar homoepitaxial multi-quantum well 
LED on a bulk GaN structure shows tenfold 
stronger green peak emission than the same 
growth on sapphire. The research team at RPI 
will continue this work to further improve green 
lighting efficiency.
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E
SPIE Elections
Voting for officers and directors is under way.

 Elections for the 2009 SPIE Board of Directors 
and officers are being held through 25 July. SPIE 
members are encouraged to vote, following the 
instructions received in an e-mail message to all 
qualified voting members.
 Election results will be announced at the SPIE 

Vice President 
One to be elected

President-Elect

Katarina Svanberg
Lund University Hospital 
(Sweden)

Ralph James
Bookhaven National 
Laboratory (USA)

Arthur E. Chiou
National Yang-Ming 
University (Taiwan)

Brian Lula
Physik Instrumente LP 
(USA)

Directors 2009–2011
Four to be elected

Jennifer K. Barton
University of Arizona (USA)

V. Michael Bove Jr.
MIT Media Lab (USA)

David L. Begley
David L. Begley LLC (USA)

Qingming Luo
Huazhong University of 
Science & Technology 
(China)

Bahram Javidi
University of Connecticut 
(USA)

Donis G. Flagello
ASML US Inc. (USA)

Upendra N. Singh
NASA Langley Research 
Center (USA)

Hugo Thienpont
Vrije Universiteit, Brussels 
(Belgium)

NOTICE 
SPIE Annual 
General Meeting
SPIE’s annual general busi-
ness meeting will be held at 
6 p.m. Tuesday, 12 August, 
in conjunction with SPIE 
Optics+Photonics at the 
San Diego Marriott Hotel & 
Marina.

All SPIE members are 
encouraged to attend. SPIE 
President Kevin Harding and 
CEO Eugene Arthurs will 
report on the state of the So-
ciety, and results of the 2008 
election will be announced. 
The meeting will also include 
a question-and-answer ses-
sion where members can ask 
questions and express their 
views and ideas about the 
business of the Society.

2009 President

Maria Yzuel, Universitat  
Autònoma de Barcelona 
(Spain).

2010 Slate
The SPIE nominating com-
mittee is accepting recom-
mendations for the 2010 
election slate of SPIE officers 
and directors. To make a 
recommendation, or for more 
information, e-mail gover-
nance@spie.org before 25 
July. Please include a para-
graph stating why the person 
is qualified to serve.

annual general meeting of the Society, 6 p.m. 
12 August at the San Diego Marriott Hotel & 
Marina, San Diego, CA.
 SPIE officers serve one-year terms, and directors 
serve for three years, beginning in January 2009. 
The following will stand for election: 

Secretary/Treasurer
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M.J. Soileau is the 2008 Gold Medal of the Society recipient for his 
outstanding contributions to laser-induced damage research and optics 
education. He has also been instrumental in photonics commercialization, 
technology transfer, and other industry initiatives.

By Erin M. Schadt
 M.J. Soileau has led an interesting career of 
juxtaposition. Focusing much of his research on 
the damage a laser can inflict, his career has been 
one of establishing institutions, strengthening 
education, and creating collaborations. 
 Now his good work has been recognized with 
the highest honor that SPIE bestows: the Gold 
Medal of the Society. The Gold Medal recognizes 
his “extraordinary dedication and service to 
optics education, research, and administration, 
as well as his exceptional contributions in 
the areas of laser-induced damage to optical 
materials and nonlinear optical materials and 
concepts for sensor protecting devices.”
 Soileau’s wide breadth of accomplishment 
began on one U.S. coast—at the Naval Weapons 
Center in China Lake, CA—continued through 
the University of North Texas (Denton, TX) 
where he was chair of the Center for Applied 
Quantum Electronics, and on to the University 
of Central Florida (UCF) in Orlando.
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 Soileau, a past president of SPIE, became the 
founding director of the Center for Research 
and Education in Optics and Lasers (CREOL) at 
UCF in 1987. He is now the vice president for 
research and commercialization and a professor 
of optics, physics, and electrical and computer 
engineering. CREOL was created by governor’s 
order to develop sustainable non-agricultural, 
non-tourist-based industry in Florida. 
 Soileau moved himself, several colleagues and 
students, along with a slew of optical equipment 
to a center so fledgling that it was initially 
housed in a double-wide trailer. Through this 
daunting challenge, Soileau saw the promise of 
the university.
 “What I  saw in 
C R E O L  w a s  t h e 
potential to create the 
country’s third major 
university organization 
in optics and lasers,” 
Soileau says. “This in 
turn would give us a shot at competing with 
the best universities for students interested in 
optics.”
 With Soileau heading the endeavor, the UCF 
optics program steadily grew over the years 
into one of the top programs in the country. It 
became the School of Optics and later, under 
the leadership of Eric Van Stryland who followed 
Soileau as director of the School of Optics, 
earned the designation of College of Optics and 
Photonics. (The university grew as well, now 
ranked as the nation’s sixth largest university, with 
50,000 students expected to enroll this fall.) 

Industry Partnerships
 CREOL was founded to work in concert with 
local industry, and Soileau has taken this initiative 
seriously. 
 “We impact industry by first educating students 
who are prepared to compete in the global 
marketplace,” Soileau explains. “Second, we 
do joint research with companies, thus greatly 
extending their research capacity. In fact, we ask 
industry to view us as ‘their corporate research 
labs.’ This is particularly important for the new 
startups and small businesses in our region. 
However, we also partner with the big guys to go 
after major federal projects. And third, we spin 
out new companies.”
 Soileau also helped local industry organize the 
Florida Photonics Cluster and has worked with a 
number of other stakeholders to establish a “2+2” 
program with local community colleges to train 
optics technicians in a four-year degree program.
 “The project that started it all was a 
semiconductor fab in Orlando jointly owned 

by Lucent,” Soileau says. “In order to attract 
students to the technician program, offered by 
regional community colleges, we constructed the 
curriculum so that the students could leave for 
work after the associate’s degree, but could also 
matriculate at the university to obtain a BS in 
Engineering Technology without lost time.”

Research and Service
 All the while, Soileau has been an active 
professor and researcher. He is recognized 
internationally for his contributions in the area 
of laser-induced damage in optical materials and 
associated nonlinear optics, such as self-focusing. 

Because of his work 
in these areas—as 
well as his strides in 
education—he has 
been made a Fellow 
of SPIE, IEEE, OSA, 
AAAS, and is a senior 
member of the Laser 

Institute of America.
 His involvement with SPIE in particular 
has been immense. Soileau has served in many 
leadership positions with the Society 
and as chair or co-chair of a number of 
SPIE conferences. Notably, Soileau is a 
longtime co-chair and co-organizer of 
the SPIE Boulder Damage Symposium 
(CO). 
 During his term as SPIE president 
in 1997, he became co-chair of a task 
force to explore a possible merger 
between OSA and SPIE. After two 
years—and an enormous amount 
of work and debate—the proposed 
merger was narrowly defeated. Soileau 
says being a part of this pivotal 
moment in SPIE history is one of his 
best memories with SPIE.
 Soileau considers his role in 
establishing CREOL as a respected 
research and graduate education 
program as his greatest accomplishment. 
“However, I am mindful of the help of 
legions in doing this,” he says, “among 
them my own family and my friend 
and colleague, Eric Van Stryland, 
founding dean of the College of Optics 
and Photonics. It is a rare privilege 
to be part of building a university. 
Such institutions are second only to 
religions in their longevity on the world 
stage.”  n

–Erin M. Schadt is a freelance writer 
based in Seattle, WA.

New at  
CREOL
• Bahaa Saleh will become 

the new dean of CREOL, 
the College of Optics and 
Photonics, in January.

• A major partnership with 
the Department of Com-
puter Science, the College 
of Medicine, the Nano-
Science and Technology 
Center and others will ad-
vance biomedical imaging 
research.

• Townes Laser Institute 
is developing a renewed 
thrust in lasers of substan-
tial power for medicine, 
machining, defense, etc.

• A new addition to the 
CREOL building has 
provisions for incubating 
companies on site.

We	ask	industry	to	view	

us	 as	 their	 coprorate		

research	labs.
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SPIE Award Winners
George W. Goddard Award
John Gille
John Gille of the National Center for Atmospheric Research at the University of Colorado received 
the 2008 George W. Goddard Award in recognition of his outstanding research and significant 
accomplishments in building instruments and interpretation of results in the monitoring of the 
atmosphere, in particular on the High Resolution Dynamics Limb Sounder (HIRDLS). He will give 
a plenary talk on this subject 12 August at SPIE Optics + Photonics.

Dennis Gabor Award
Leonid Glebov
Leonid Glebov, a research scientist at the University of Central Florida’s College of Optics and  
Photonics, is this year’s winner of the SPIE Dennis Gabor Award for outstanding accomplishments in 
technologies relating to the bending of lightwaves. The award recognizes his discovery and practical 
implementation of photo-thermo-refractive glass as a new medium for recording high-efficiency volume 
holographic gratings. Glebov was also honored for his pioneering studies of photo-ionization physics 
of pure and doped glasses, which enabled the discovery and development of relevant technologies. 

Technology Achievement Award
Bahram Javidi 
Bahram Javidi, a distinguished professor at the University of Connecticut, received the 2008 SPIE 
Technology Achievement Award in recognition of his outstanding technical contributions in optical 
security systems, 3D image recognition, 3D display, 3D visualization, and recognition of biological 
microorganisms using 3D imaging systems. 

A.E. Conrady Award
Adolf Lohmann 
Adolf Lohmann, professor emeritus of Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany, 
has received the 2008 SPIE A.E. Conrady Award in recognition of his invention of the computer-
generated hologram, which revolutionized the world of optical testing and design. The Conrady 
Award is presented to recognize exceptional contributions in design, construction, and testing of 
optical systems and instrumentation.

Frits Zernike Award in Microlithography
Martin van den Brink 
Martin van den Brink, executive vice president of marketing and technology at ASML BV, Netherlands, 
is the SPIE 2008 Frits Zernike Award winner, in recognition of his pioneering contributions to the 
advancement of optical lithographic exposure tools. SPIE confers the Frits Zernike Award annually to 
honor outstanding accomplishments in microlithography, especially those furthering the development 
of semiconductor lithographic imaging solutions. The award is sponsored by Cymer and ASML.

G.G. Stokes Award
Shin-Tson Wu 
Shin-Tson Wu, director of the Liquid Crystal Displays Lab at the University of Central Florida is 
the winner of this year’s SPIE G.G. Stokes Award for his research in liquid crystal displays, adaptive-
focus lenses, tunable photonics, and optical polarization. The award is given annually for exceptional 
contributions to the field of optical polarization. Wu’s liquid crystal lens technology has been licensed 
for use in commercial, military, and medical applications. Wu, an SPIE Fellow, has also been awarded 
the Jan Rajchman Prize from the Society for Information Display for his contributions to LCD science 
and technology, especially display device physics, electro-optic effects, and materials.

SPIE Professional     July 200826



27July 2008     SPIE Professional    

 Ajoy Ghatak is the 2008 SPIE Educator Award 
recipient in recognition of his unparalleled global 
contributions to the field of fiber optics research and 
tireless dedication to optics education worldwide 
and throughout the developing world.
 The SPIE Educator Award is presented annually 
in recognition of outstanding contributions to 
optics education by an SPIE instructor or an 
educator in the field.
 Ghatak repeatedly cites the success of the 
students he has helped as his proudest achievement 
during his long career in education.
 “I always enjoyed teaching, and at the Indian 
Institute of Technology Delhi (IIT Delhi) we 
are very fortunate to have very bright students 
both at the undergraduate level as well as at the 
graduate level,” says Ghatak. “I am very proud 
of my students, and working with them gave me 
immense satisfaction.”
 After receiving his own PhD from Cornell 
University and doing post-doctoral work at 

For more information on SPIE annual 
awards, see http://spie.org/awards

 Sanjay Krishna, associate professor of electrical 
and computer engineering at the University 
of New Mexico, has been given the inaugural 
SPIE Early Career Achievement Award in 
recognition of his tremendous contributions to 
the development of mid-infrared focal plane 
arrays using self-assembled quantum dots in a well 
(DWELL) design.
 The new SPIE award was established to 
honor an early career professional for significant 
and innovative technical contributions to the 
photonics community. 
 Krishna’s pioneering work with quantum dots 
in infrared sensing has led to many advances 
in space-based atmospheric sensing and remote 
sensing of biological agents. For example, he 
developed a novel class of midwave infrared 
detectors based on self-assembled quantum dots 
using a DWELL structure. This resulted in a 
revolutionary midwave/longwave detector with 
bias-dependent responsivity, leading to a new 
paradigm in spectral sensing.
 In collaboration with NASA’s Jet Propulsion 
Laboratory, Krishna’s DWELL design led to the 
demonstration of the first 640 x 512 quantum-
dot based camera, a device designed for the high 
sensitivities needed in spaceborne applications 
for monitoring atmospheric temperature 

profiles, relative humidity profiles, and cloud 
characteristics. 
 His impressive list of firsts also includes the first 
two-color quantum dot-based camera, the first 
longwave infrared quantum dot-based camera, 
the first quantum dot laser grown on a silicon 
substrate, and the first intersubband emission 
from quantum dots. 
 Krishna, who received his PhD in applied 
physics from the University of Michigan, 
Ann Arbor, in 2001, has also made influential 
contributions to the educational community. 
He spearheads internship programs at UNM, 
organizes public seminars, works with area high 
school students, and serves on several university 
committees. As an SPIE member, Krishna 
initiated the SPIE Student Chapter at UNM and 
serves as the group’s faculty adviser.
 Krishna’s plenary talk at SPIE Optics+Photonics 
on 12 August is entitled, “Infrared Retina Using 
Nanoscale Quantum Dots and Strain Layer 
Superlattices.”

Brookhaven National Laboratory on neutron 
transport theory from 1963-64, Ghatak returned 
to India to teach at IIT Delhi. In 1969, he was 
asked to work in the then emerging area of fiber 
optics. “From 1970 onwards I got very deeply 
involved in the study of optics and also in carrying 
out research work in the general areas of fiber and 
integrated optics,” Ghatak says.
 For the next 40 years, Ghatak worked at IIT 
Delhi and helped mold the Optoelectronics 
and Fiber Optics Center at the university. He 
also has been a visiting scientist and professor 
at universities in the U.S., Brazil, Australia, 
Singapore, and Germany. He has written or 
been a co-author on 14 books and more than 
170 research papers.
 Now retired, Ghatak says, “I was a bit 
apprehensive as to what I would do after my 
emeritus professorship ended. In fact, I am now 
greatly enjoying my freedom.”

Sanjay Krishna 
2008 SPIE Early Career Achievement Award 

Ajoy Ghatak  
2008 SPIE Educator Award
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T
Robert Saunders Named
Guenther Congressional Fellow

 The  Ar thur  H.  Guenther 
Congressional Fellow Program, co-
sponsored by SPIE and the Optical 
Society of America, has named 
Robert Saunders as the fellow for 
the 2008-09 year. The program was 
established in 1999 and named after 
Guenther, a tireless advocate for 
optics and photonics, following his 
April 2007 death. 
 The Congressional fellowship 
is designed to provide a learning 

and public service, Congressional 
fellows work as scientific legislative 
assistants on the staffs of members 
of  Congress or congressional 
committees. 
 The American Association for the 
Advancement of Science facilitates 
an intensive orientation for all 
Congressional and executive branch 
fellows from more than two dozen 
scientific societies in the fall.

SPIE Senior 
Member  
Program
SPIE’s new Senior 
Member program will  
recognize active SPIE 
members who have 
shown outstanding 
leadership in educational 
outreach, project manage-
ment, or entrepreneurial 
operations.

The new program will 
honor accomplished op-
tics and photonics profes-
sionals who have at least 
five years of continuous, 
regular SPIE membership 
and who have contributed 
to educational and orga-
nizational efforts of the 
Society such as chairing 
a conference or serving 
on an SPIE committee. 
Senior Members will also 
typically have significant 
professional achievement 
in the industry in product 
engineering, patents, 
publishing, etc.

The deadline for submit-
ting nomination materials 
for SPIE Senior Member-
ship is 8 September. More 
information: http://spie.
org/seniormember.

SPIE Offers Opportunities  
for Recognition and Service 
 SPIE has a number of career enhancing programs 
for optics and photonics professionals. They include 
volunteer opportunities on SPIE committees and 
special activities and awards for Senior Members, 
Fellows, early career professionals, etc. A sampling 
of programs and their application and nomination 
deadlines, if applicable:

Fellow: Nominate a colleague to be promoted to 
SPIE Fellow for 2009 by 1 October. http://spie.
org/fellows.

Senior Member: Nominations for this new 
membership recognition program are due by 8 
September. http://spie.org/seniormember

SPIE Awards: Nominations for most SPIE 
annual awards that recognize outstanding 
technical accomplishments and meritorious 
service to the Society are due 1 October. http://
spie.org/awards

Committee Service: Volunteer to serve on a 
committee that sets policies and recommends 
activities for symposia, scholarships, membership, 
publications, education, etc. Send your contact 
information and preferred committee assignment 
to paulb@spie.org. http://spie.org/x21.xml

Officers and Board Members: Nominate yourself 
or a colleague by 25 July for the 2010 election 
slate for SPIE officers and board members. Send 
an e-mail to governance@spie.org for more 
information.

Congressional Visits Day: Each spring, members 
of SPIE travel to Washington, D.C., to raise 
visibility and support for science, technology, and 
engineering. Plan to attend in 2009 by sending 
an e-mail to policy@spie.org.

experience for fellows who can foster links 
between the optics and public policy communities 
and bring a technical perspective to decision-
making in the U.S. Congress. The Society 
supports the program because of the important 
link between innovation and federal spending for 
science and technology education and for research 
and development. 
 Saunders received his BS summa cum laude from 
the College of William and Mary (Williamsburg, 
VA), and earned his PhD in physics from Duke 
University (Durham, NC). Since receiving 
his PhD, Saunders has returned to Duke as a 
postdoctoral fellow where he studies imaging for 
the early detection of breast cancer. In addition 
to continuing his imaging research, Saunders has 
developed and taught a graduate course on public 
speaking for scientists and engineers and interned 
with the N.C. Board of Science and Technology 
where he examined the influence of science and 
technology on state economies.
 “Robert will bring outstanding expertise as 
Congressional Fellow,” said Eugene Arthurs, 
CEO of SPIE. “His background is particularly well 
suited, with his wide experience in policy along 
with impressive technical work.”
 While earning his PhD, Saunders served as 
president of the Duke Graduate and Professional 
Student Council and worked extensively on 
student health insurance, which helped him 
realize the intricacies behind health policy and 
other policy issues.
 “Most of the issues that interest me, from health 
care to energy, require a nationally coordinated 
policy, which can only come from legislation 
passed by the Congress,” he says.
 The fellowship will prove a venue for Saunders’ 
vision to serve. Following the lead of the late Dr. 
Guenther, whose career bridged scientific expertise 
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In Memoriam 

Optics Champion Warren J. Smith

In the News …
SPIE Europe Honors Rajbenbach 
Henri Rajbenbach, a European 
Commission scientific project 
manager, received the 2008 
SPIE Europe Recognition Award 
for service to the European 
photonics community, including 
his advocacy for creating a pan-
European platform for photonics research.

Fritz Medal to Kristina Johnson 
SPIE Board member and Fellow 
Kristina Johnson, provost and 
senior vice president for academic 
affairs at The Johns Hopkins 
University, received the Association 
of Engineering Societies’ John Fritz 
Medal for her expertise in optics, 
optoelectronic switching, and display technology.

Mather Endows Fellowship
NASA’s  John  C .  Mathe r 
is donating part of his Nobel 
prize winnings to the Hertz 
Foundation to endow a fellowship 
in astrophysics and cosmology. 
Mather, an SPIE Fellow, shared the 
2006 Nobel Prize in Physics with 
George F. Smoot of the University of California, 
Berkeley, for their work on understanding the Big 
Bang. Mather is chair of NASA’s Science Working 
Group for the James Webb Space Telescope.

In Memoriam

Joseph Horner
SPIE Fellow Joseph L. 
Horner, 73, died 7 March. 
A recipient of 28 pat-
ents and author of 128 
scientific papers, Horner 
retired from the Air Force 
Research Laboratory 
in 1999 as chief of the 
Optical Signal Processing 
Branch.

Willis Lamb
Nobel laureate Willis E. 
Lamb Jr., 94, University of 
Arizona Regents’ Pro-
fessor Emeritus of physics 
and optical sciences, 
died 15 May. He received 
the 1955 Nobel Prize in 
physics for his experi-
mental work on the fine 
structure of the hydrogen 
atom and for the discovery 
of the phenomenon known 
as the Lamb Shift.

André Maréchal 
André Maréchal, 90, the 
1989 SPIE Gold Medal 
winner who served as 
director general of the 
French Institut d’Optique 
from 1967 to 1983, died 14 
October, 2007. Maréchal 
was a pioneer of Fourier 
Optics.

Steve Mecherle
G. Stephen (Steve) 
Mecherle, 52, an expert in 
laser communications and 
founder of Laser Diode 
Systems Corp., died 29 
February. A specialist in 
free-space optical wire-
less technology for TRW, 
Hughes Aircraft, NASA, 
and the Jet Propulsion 
Lab, Mecherle taught at 
UCLA and was respon-
sible for obtaining several 
patents in this area. He 
chaired the SPIE con-
ference on free-space 
laser communications 
at SPIE Photonics West 
for 15 years and was a 
co-founder of fSONA of 
Canada.

Payne Wins Marconi Prize
SPIE member David N. Payne of the University 
of Southampton (UK), a pioneer and leader in 
fiber optics, has been named the 2008 Marconi 
Fellow and prize winner.

Kafafi Named AAAS Fellow
SPIE Fellow Zakya Kafafi, director of materials 
research at the Mathematical and Physical Sciences 
Directorate of the National Science Foundation, has 
been elected a Fellow at the American Association 
for the Advancement of Science. Kafafi was 
recognized for her leadership in the field of organic 
photonics and electronics. She is the chair of the 
Photonic Devices and Applications Symposium at 
SPIE Optics+Photonics in August.

Scully Named Academy Fellow
SPIE member Marlan O. Scully, Distinguished 
Professor of Physics at Texas A&M University, 
has been elected a 2008 Fellow of the American 
Academy of Arts and Sciences. Scully is a world-
renowned pioneer in quantum and laser physics 
and has received many awards for his contributions 
in the field of physics and theoretical quantum 
optics. Scully, associate dean for external relations 
at the TAMU’s College of Science and director of 
the Institute for Quantum Studies and the Center 
for Theoretical Physics, has a dual appointment 
at Princeton University. 

More honors: http://spie.org/spieprofessional.

 Warren J. Smith, one of the 
most influential leaders in optical 
design and engineering, died 19 
June in California. He was 85.
 A Fellow and past president of 
both SPIE and OSA, Smith was a 
world-class lens designer, teacher, 
mentor, author, and industry leader who helped 
countless optical engineers and lens designers 
gain their understanding of the field. Since 1987, 
he had been at Rockwell Collins Kaiser Electro-
Optics where he was Chief Scientist Emeritus.
 His books included Modern Optical Engineering, 
first published by McGraw-Hill in 1966 and now 
co-published by SPIE and in its 4th edition, and 
Modern Lens Design and Practical Optical System 
Layout.
 Smith served in numerous leadership positions 
for SPIE, taught popular short courses for the 

Society and other organizations for many years, 
and was instrumental in helping develop the 
Society’s role as an international organization.
 Smith, the recipient of the SPIE Gold Medal 
of the Society and the Directors’ Award, was a 
graduate of Institute of Optics at the University 
of Rochester. After graduation, he worked for 
Eastman Kodak in Oak Ridge, TN. In 1946 he 
became chief optical engineer at Simpson Optical 
Manufacturing Company in Chicago, IL, and in 
1959 he moved to Raytheon in Santa Barbara, 
CA, where he was manager of the Optics Section 
until 1962. From 1962 until 1983, he was director 
of R&D at Infrared Industries in Santa Barbara, 
and vice president of R&D at Santa Barbara 
Applied Optics until 1987.
 A tribute to Smith can be found online at 
http://spie.org/warrensmith and will be in the 
next issue of SPIE Professional.
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T
150 Receive SPIE Scholarships

 The SPIE Scholarship Committee has selected 
150 outstanding student members of SPIE to receive 
$262,000 in scholarships this year. The awards are 
based on a student’s potential to contribute to the 
field of optics and photonics or a related discipline 

and reflect the Society’s commitment to the next 
generation of optical scientists and engineers.
 SPIE has distributed more than $2 million in individual 
scholarships to date. 

2008 Top Scholarship Winners: Other 2008 SPIE Scholarship Winners:
Abhishek Agrawal, Princeton 

Univ. (USA)
Sarmad Albanna, National 

Radio Astronomy 
Observatory (USA) 

Alexander M. Alekseev, St. 
Petersburg State Univ. 
ITMO (Russia)

Leili Baghaei Rad, Stanford 
Univ. (USA)

Tatyana Bagmut, Institute of 
Radiophysics & Electronics 
(Ukraine)

Rekha Balasubramanian, 
National Institute of 
Technology/Tiruchirappalli 
(India)

Daniel Balonek, Univ. of 
Rochester (USA)

Gregory Balonek, Univ. of 
Rochester (USA)

Robert Balonek, Univ. of 
Rochester (USA)

Daniel Bankman, Atholton 
High School (USA)

Corey A. Baron, Univ. of 
Alberta (Canada)

Steven J. Bartolac, Univ. of 
Toronto (Canada)

Noah Denis Bedard, Rice 
Univ. (USA)

Martin Bernier, Univ. Laval 
(Canada)

Nathan P. Bickel, Univ. of 
Central Florida (USA)

Lisset R. Bickford, Rice Univ.  
(USA)

Matthew B. Bouchard, 
Northeastern Univ. (USA)

Jason Edward Bressner, Tufts 
Univ. (USA)

Michael Buric, Univ. of 
Pittsburgh (USA)

Linyou Cao, Stanford Univ. 
(USA)

Alvaro Casas Bedoya, St. 
Andrews Univ. (UK)

Hsiang-Yu Chen, Univ. of 
California/Los Angeles 
(USA)

Weibin Chen, Univ. of Dayton 
(USA)

Thomas Chia, Yale Univ. 
(USA)

For more information about how to apply for an SPIE scholarship, 
contact SPIE by e-mail at scholarships@spie.org or go to http://
spie.org/scholarships. Applications and information are also 
available by writing to SPIE Scholarship Committee, PO Box 10, 
Bellingham, WA, 98227-0010, USA.
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Nikolay Makarov, a PhD candidate at Montana 
State University in Bozeman and a founder of 
the SPIE Student Chapter at MSU, was awarded 
the SPIE D.J. Lovell Scholarship, the Society’s 
most prestigious scholarship. SPIE sponsors 
the $11,000 award with contributions from 
Labsphere, Inc.
 The second largest SPIE scholarship was 
awarded to Manuel Guizar-Sicairos, who is 
working on his PhD in optics at the University 
of Rochester. The $10,000 SPIE Scholarship in 
Optical Science and Engineering is sponsored 
by SPIE.
 The Laser Technology, Engineering and 
Applications Scholarship was awarded to David 
Press, Stanford University. This scholarship is 
awarded in recognition of the student’s scholarly 
achievement in laser technology, engineering, or 
applications. Funds are provided in part by a gift 
from the former Forum for Military Applications 
of Directed Energy, and in part by SPIE. 

Ozan Cakmakci of the University of Central 
Florida was awarded the William H. Price 
Scholarship in Optical Engineering. This 
scholarship is awarded to a full-time graduate 
or undergraduate student in the field of optical 
design and engineering and is supported in part 
by a Price family endowed education fund. 

Peng Yu from the University of Texas at 
Austin and Eric Chin, University of California, 
Berkeley, were awarded the BACUS Photomask 
Scholarship. These two scholarships are awarded 
to a full-time undergraduate or graduate student 
in the field of microlithography with an emphasis 
on optical tooling and/or semiconductor 
manufacturing technologies. This scholarship 
is sponsored by BACUS, SPIE’s Photomask 
International Technical Group.

Golam Kibria Chowdhury, 
Friedrich-Schiller-Univ. Jena 
(Germany)

Chris Heinz Clifford, Univ. of 
California/Berkeley (USA)

Michael S. Cordray, Rice 
Univ. (USA)

Maria Dienerowitz, Univ. of 
St. Andrews (UK)

Alexander W. Dillard, 
Rose-Hulman Institute of 
Technology (USA)

Gorpas Dimitris, National 
Technical Univ. of Athens 
(Greece)

Tal Ellenbogen, Tel Aviv Univ. 
(Israel)

Wenke Feng, Peking Univ. 
(China)

Florian Fournier, Univ. of 
Central Florida (USA) 

Ophir Gaathon, Columbia 
Univ. (USA)

Oleksii Galan, V. Karazin 
Kharkiv National Univ. 
(Ukraine)

Sergey O. Galetskiy, M.V. 
Lomonosov Moscow State 
Univ. (Russia)

Dennis Gardner, Univ. of 
Colorado at Boulder (USA)

Christopher Gear, Thomas 
Jefferson High School 
(USA)

Sneha Ghosh, Univ. of 
Calcutta (India)

Sourav Ghosh, Univ. of 
Calcutta (India)

Michael Grisham, Colorado 
State Univ. (USA)

Christopher James Guido, 
Univ. of Arizona (USA)

Amneet Gulati, Rice Univ. 
(India/United States)

Yun Han, Stevens Institute of 
Technology (USA)

Adam P. Harrison, Univ. of 
Alberta (Canada)

Matthew Hawkeye, Univ. of 
Alberta (Canada)

Scott Heinbuch, Colorado 
State Univ. (USA)

Raul Hernandez-Aranda, 
ITESM (Mexico)

Makarov

Guizar-Sicairos

Press

Cakmakci

Yu

Chin
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Jorge Herrera Ramirez, 
Univ. Nacional de 
Colombia/Medellín 
(Colombia)

Ying Hu, Rice Univ. 
(USA)

Inna Ilina, M.V. 
Lomonosov Moscow 
State Univ. (Russia)

Olena Ivashyna, 
Washington Univ. in 
St. Louis (USA)

Zubin Jacob, Purdue 
Univ. (USA)

Amit Jain, Toshiba Stroke 
Research Ctr. (USA)

Minshan Jiang, Shanghai 
Jiao Tong Univ. 
(China)

Meizi Jiao, Univ. of 
Central Florida (USA)

Ksenija Kazachenko, 
National Taras 
Shevchenko Univ. of 
Kyiv (Ukraine)

Dmytro Khomenkov, 
Nature Science Lyceum 
(Ukraine)

Joshua Jin Kim, Univ. of 
Arizona (USA)

Olga Kozlova, Moscow 
Engineering Physics 
Institute (Russia)

Katie Krause, Univ. of 
Alberta (Canada)

Krishna Kumar 
Krishnamurthy, 
National Institute 
of Technology/
Tiruchirappalli (India)

Salilla Kulwirottama, 
Chulalongkorn Univ. 
(Thailand)

Nitish Kumar, Cochin 
Univ. of Science & 
Technology (India)

Ranjana Kumari, 
Mahadeo Singh 
College (India)

Hannah LaFleur, Rose-
Hulman Institute of 
Technology (USA)

Wai Sze Tiffany Lam, 
Univ. of Arizona 
(USA)

Kye-Sung Lee, Univ. of 
Central Florida (USA)

Christine Lee, Peddie 
High School (USA)

Shuyi Li, Kyoto Univ. 
(Japan)

Cristian Linte, Robarts 
Research Institute 
(Canada)

Yongmin Liu, Univ. of 
California/Berkeley 
(USA)

Wen Lo, National Taiwan 
Univ. (Taiwan)

Kenneth Loh, Univ. of 
Michigan (USA)

Ariel Lutenberg, Univ. 
de Buenos Aires 
(Argentina)

Houssine Makhlouf, 
Univ. of Arizona 
(USA)

Andrii Maksimov, 
National Taras 
Shevchenko Univ. of 
Kyiv (Ukraine)

Sathish Malathi, Indian 
Institute of Science 
(India)

Adrian Mariampillai, 
Univ. of Toronto 
(Canada)

Ashok Prabhu 
Masilamani, Univ. of 
Alberta (Canada)

Scott Mitchell, Salina 
High School South 
(USA)

Lori Moore, Univ. of 
Arizona (USA)

Jianwei Mu, McMaster 
Univ. (Canada)

Vadim Mudriy, National 
Taras Shevchenko 
Univ. of Kyiv 
(Ukraine)

Supraja Murali, Univ. of 
Central Florida (USA)

Pamela A. Muriello, 
Indiana Univ. School 
of Medicine (USA)

William Namestnik, 
Rochester Institute of 
Technology (USA)

Anh Nguyen, Thomas 
Jefferson High School 
(USA) 

Odundo Simon Ochieng’, 
St. Petersburg State 
Univ. of Aerocosmic 
Instrumentation 
(Russia)

Thomas D. O’Sullivan, 
Stanford Univ. (USA)

Tuncay Ozel, Bilkent 
Univ. (Turkey)

Pichaya 
Pattanasattayavong, 
Chulalongkorn Univ. 
(Thailand)

Sri Rama Prasanna 
Pavani, Univ. of 
Colorado at Boulder 
(USA)

Patrick M. Pilarski, Univ. 
of Alberta (Canada)

Chanachai Poosri, 
Chulalongkorn Univ. 
(Thailand)

Richard Querel, Univ. of 
Lethbridge (Canada)

Iegor Rafalovskyi, 
National Taras 
Shevchenko Univ. of 
Kyiv (Ukraine)

Ravi Raushan, Dr. 
M.G.R. Educational 
and Research Institute 
(India)

Nikita Reznik, Univ. of 
Toronto (Canada)

Gleb V. Romanov, 
Moscow Engineering 
Physics Institute 
(Russia)

Kelsey Robach, Rice 
Univ. (USA)

Brian G. Saar, Harvard 
Univ. (USA)

Reza Saeidpourazar, 
Clemson Univ. (USA)

Alessandro Salandrino, 
Univ. of Central 
Florida (USA) 

Daniel Santavicca, Yale 
Univ. (USA)

Oleksandr Savchyn, 
Univ. of Central 
Florida (USA)

Ryan Scholl, Manhattan 
College (USA)

Michelle Scholl, Arizona 
State Univ. (USA)

Matthew B. Schwab, 
Univ. of Arizona 
(USA)

Katie M. Schwertz, Univ. 
of Rochester (USA)

Gonzalo Hernán Sendra, 
Univ. of Mar del Plata 
(Argentina)

Eugene M. Sholohov, 
Moscow Engineering 
Physics Institute 
(Russia)

Katia Shtyrkova, Univ. of 
Arizona (USA)

Leonid A. Sidorenkov, 
Moscow Engineering 
Physics Institute 
(Russia)

Meghna Singh, Univ. of 
Alberta (Canada)

Dan Sirbu, Univ. of 
Alberta (Canada)

Giorgia Sironi, Univ. 
degli Studi dell’Insubria 
(Italy)

Alexander Sivak, Moscow 
Engineering Physics 
Institute (Russia)

Erik Sorensen, McMaster 
Univ. (Canada)

Volker Sorger, Univ. of 
California/Berkeley 
(USA)

Katrina Stearns, Mt. Dora 
High School (USA)

Huda Tanvir, The City 
Univ. (UK)

Philippe Tassin, Vrije 
Univ. Brussel (Belgium)

Amy V. Thompson, Univ. 
of Central Florida 
(USA)

Andriy Tomyn, Ivan 
Franko National Univ. 
of L’viv (Ukraine)

Richard Torres, Yale 
Univ. (USA)

Chris Twombly, Univ. of 
Colorado at Boulder 
(USA)

Zachary Ward Ulissi, 
National Institutes of 
Health (USA)

Jaron Van Dijken, Univ. 
of Alberta (Canada)

Fartash Vasefi, Simon 
Fraser Univ. (Canada)

Maxim Volinsky, St.-
Petersburg State Univ. 
ITMO Russia)

Evgeny Vorontsov, P.N. 
Lebedev Physical 
Institute (Russia)

Chao Wang, Univ. of 
Ottawa (Canada)

Yuan Wang, Univ. of 
California/Berkeley 
(USA)

William C. Warger II, 
Northeastern Univ. 
(USA)

Withawat 
Withayachumnankul, 
The Univ. of Adelaide 
(Australia)

Wei Wu, Northwestern 
Univ. (USA)

Benjamin Wu, Duke 
Univ. (USA)

Elizaveta Yankovskaya, 
St.-Petersburg State 
Univ. ITMO (Russia)

Garam Yun, Univ. of 
Arizona (USA)

Nadia Zatsepin, Monash 
Univ. (Australia)

Qiaohui Zhang, Clarkson 
Univ. (USA)

Hongping Zhao, Lehigh 
Univ. (USA)

Raúl Zimmerman, Univ. 
of New South Wales 
(Australia)

SPIE Awards Outreach Grants
SPIE provides support to members for photonics 
related education and outreach projects that 
increase awareness about the field of optics and 
photonics. Not-for-profit organizations such 
as universities, optics centers, science centers, 
primary and secondary schools, youth clubs, 
industry associations, and international optical 
societies are eligible for project support through 
an application process. Grants are awarded twice 
a year. The next application deadline is January 
2009. http://spie.org/outreach. 
 The first round of 2008 outreach award winners:
Bauman Moscow State Technical University (Russia)
Center for Science Education and Training, National 

Institute for Laser, Plasma and Radiation Physics 
(Romania)

Centro de Investigaciones en Óptica, A.C. (Mexico)
Chulalongkorn University (Thailand)
EASTCONN/Three Rivers Community College (CT)
Indian Institute of Technology Bombay (India)
International School of Photonics, Cochin University of 

Science and Technology (India)
Koc University (Turkey)
Lab for Laser Energetics (LLE) at the University of 

Rochester and the Rochester Section of OSA (USA) 
Lebanese American University (Lebanon)
National Capital Section of the Optical Society of 

America (USA)
New Mexico Optics Industry Association (USA) 
New England Board of Higher Education (USA)
Oak Ridge High School Science Department (MI)
Penn State Electro-Optics Center (USA)
SPIE Student Chapter and National Electronics and 

Computer Technology Center (Thailand)
Texas State Technical College, Waco (USA)
Universidad Nacional de San Luis (Argentina)
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Universities can offer big-time help  
to entrepreneurs moving nanotechnology  
to market.

By	Beth Kelley
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G Getting a new nanotechnology company off 
the ground can be a challenge even for a seasoned 
entrepreneur. For many early career professionals 
and university faculty trying to move their ideas 
to market, however, help is not far away. Optics 
and photonics entrepreneurs, especially those 
working with nanotechnologies, are increasingly 
finding that universities can help them build new 
products and take big ideas to market.

Getting Knowledge Out
 One of the more traditional ways universities 
assist potential entrepreneurs is by helping their 
employees patent product and technology ideas. 
Almost all universities have technology transfer 
offices (TTOs) to file patents, find funding, and 
help university employees get their products and 
technologies to market. 
 The University of California Davis (UCD) 
Innovation Access group is an especially 
hands-on TTO, assisting professors, employees, 
students, and other university affiliates at 
every step of the entrepreneurial process. Meg 
Arnold, director of business development and 
entrepreneurship at UCD, says there are several 
parts to Innovation Access’ mission, ranging from 
protecting intellectual property to identifying and 
negotiating funding to executing business plans.
 One company that UCD Innovation Access 
helped is Bloo Solar (formerly Q1 Nanosystems), 
an ultrathin-film renewable solar energy company. 
Bloo’s Solar Brush™, a photovoltaic product that 
uses billions of vertically grown nano cables to 
increase the total photovoltaic surface area by up 
to 12 times more than other thin-film products, 
started out in a UCD lab. The Innovation Access 
group helped Bloo win several grants for its 
solar PV product, including $100,000 from the 
National Science Foundation for nanostructured 
materials surfacing.

Bringing Knowledge In
 Another way that universities help new 
entrepreneurs is by renting lab space to small 
companies. At least 13 U.S. universities with 
nanotech laboratories are hiring themselves 
out to businesses, according to the National 
Nanotechnology Infrastructure Network (NNIN), 
an organization anchored by Cornell and Stanford 
Universities and funded in part ($14 million 
a year) by the NSF to help facilitate these 
relationships. Universities must give up some use 
of their lab space and do not get royalties from the 
business work done there, but both universities 

and companies say the benefits outweigh any 
drawbacks. 
 Though Bloo Solar is now large enough to 
have its own wet lab, John Argo, co-founder 
and COO, says the company still rents lab space 
at UCD, Stanford, or University of California 
Berkeley. Argo says the main advantage of using 
university labs is the ability to experiment more 
with procedures and equipment. “It allows us to 
figure out exactly what equipment we need to 
use,” he says. “If there are five different ways to 
fabricate something, it’s good to try out different 
ways before you decide.”

Teamwork
 Even with hands-on guidance of patenting 
a product, finding the initial venture capital, 
and offering lab space to small businesses, 
entrepreneurs still are often left with gaps 
between an idea and a viable product. Finding 
second-round funding, determining costs, and 
conducting market research can be daunting to 
any entrepreneur. 
 Fortunately, many universities are filling that 
gap by expanding their TTOs or creating entirely 
new programs to help support small and startup 
businesses. 
 The College of Nanoscale Science and 
Engineering (CNSE, or NanoCollege) of the 
University at Albany (NY) has implemented 
a pioneering research/business integration 
model between universities and entrepreneurs. 
Establ i shed in 2004,  CNSE str ives  to 
support the technology commercialization 
process, from concept to product to startup
 

Continued on page 34  

Universities 
Benefit, Too
It’s true that universities 
can get royalties from any 
product they help launch or 
license. But there are other 
benefits for supporting 
entrepreneurship. Helping 
launch companies is a ben-
efit not only for a university 
but also for its hometown. 
Meg Arnold of the Uni-
versity of California Davis 
Innovation Access group 
points out that patenting 
products and bringing them 
to market “are corollary 
missions that involve sup-
porting economic regional 
development.” 

Along with supporting 
emerging nanotech-
nology companies located 
throughout New York State, 
the College of Nanoscale 
Science and Engineering 
(CNSE) at the University 
of Albany is encouraging 
networks among nano-
technology businesses to 
the point of “in-sourcing” 
companies. Vistec Lithog-
raphy, for example, moved 
its entire operation from 
Cambridge, UK, to New 
York in 2007 and set up its 
R&D center at CNSE and 
manufacturing in nearby 
Watervliet, NY, to gain 
better access to equipment 
and other resources and 
to network with New York 
companies.

In turn, when universities 
support business and de-
velopment in their regions, 
they also promote educa-
tion and careers in science 
and raise the visibility of 
their schools.

“We see our mission as 
multi-faceted,” says Michael 
Fancher of CNSE. One facet 
is “to educate tomorrow’s 
workforce–not just the PhD 
scientist-but to engage our 
children to consider careers 
in math and science as 
a means of addressing a 
crisis that cuts across North 
America.”

Left: Aerial shot of the College of Nanoscale 
Science and Engineering in Albany

John Argo and Ruxandra Vidu of Bloo Solar 
with a 50,000-times magnified model of their 
solar “nanobrush” technology. This dramatically 
increases the surface area of solar cells. The 
technology developed by Bloo Solar is partly 
based on discoveries made at UC Davis.
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company and market, according to Michael 
Fancher, assistant vice president for economic 
outreach and business development at CNSE.
 The NanoCollege is currently working with more 
than 250 companies around the world, providing 
intellectual and technological know-how to help 
spur new innovations 
in nanotechnology 
materials, equipment, 
and applications. CNSE 
is also working to lower 
the cost and risk for 
companies to develop 
and commercialize nanotechnology in a variety of 
applications.
 Along with providing business expertise, 
universities have easier access to grants and other 
funding and can even provide direct funding to 
startups through internal grants. 
 Earlier this year, for example, the Materials 
Research Institute of the Pennsylvania State 
University awarded an Industrial Incentive Grant 
to Carbon Nanoprobes Inc. (CN Probes). The 
grant funding will help complete the development 
and launch of CN Probes’ flagship product, a 
carbon nanotube probe tip for the atomic force 
microscope.

 University backing of a small company is also 
appealing to venture capitalists. Universities 
can help foster relationships between venture 
capitalists and startups, according to both Arnold 
and Fancher.
 Applied Nanoworks is another example of 
how universities and nanotech entrepreneurs 

International 
Opportunities
The College of Nanoscale 
Science and Engineering 
(CNSE) is involved in 
an international global 
consortium designed to 
accelerate the adaptation 
and implementation of 
renewable energy tech-
nologies around the world: 
the International Renew-
able Energy Technology 
Institute (IRETI). Other 
IRETI participants chosen 
are University of Georgia, 
Georgia Institute of Tech-
nology, the State University 
System of Minnesota, and 
Sweden.

In Europe, the Advanced 
Components Coopera-
tion for Optoelectronics 
Research and Develop-
ment (ACCORD) is an ex-
perimental program funded 
under the Sixth Framework 
Programme of the Euro-
pean Union. Its purpose is 
to match companies with 
students and researchers 
who can evaluate the 
potential applications and 
markets for new photonic 
devices. By purchasing 
“pre-competitive” devices 
and putting them in the 
hands of researchers and 
students, at no net cost 
to the companies or the 
universities, ACCORD is 
helping companies access 
new markets and new 
applications. Thirteen Eu-
ropean companies offered 
15 devices for university 
researchers to evaluate 
this spring. For more infor-
mation, visit http://www.
ist-accord.org.

A researcher from International SEMATECH in-
side a 300mm wafer cleanroom at the University 
of Albany’s College of Nanoscale Science and 
Engineering.

are teaming up for big results. The Albany-based 
company, which produces quantum dots that stay 
suspended in liquid, worked closely with CNSE 
throughout its development. 
 “We started with two core technologies 
licensed from Rensselaer Polytechnic Institute 
(RPI) and then developed the manufacturing 
processes within the company for large-scale 

reliable manufacturing 
of various materials, 
k e e p i n g  p r o d u c t 
economics in mind,” 
says Partha Dutta, 
associate professor at 
RPI and chief technical 

officer at Applied Nanoworks. By working with 
both RPI and CNSE, the company was able to 
expand its technology portfolio and focus on 
making a marketable product, Dutta says.
 “CNSE, in particular, helped us in evaluating 
our chemical-mechanical planarization (CMP) 
materials for potential commercial applications in 
the semiconductor industry. They also helped us 
benchmark our products with existing commercial 
products that could potentially target niche 
applications in the near future,” Dutta says.

Ready for Anything
 Even with help, young companies and early 
career professionals can still struggle with the leap 
from initial product to viable company. “There is 
a huge gap between the laboratory invention to 
the actual market penetration,” Dutta says. 
 Real-life applications and restrictions also can 
affect the direction of the product. Argo says the 
product he originally created in the lab is quite 
different from the product Bloo Solar ended 
up manufacturing. “But that’s a natural part of 
development,” he says. “What you think you’re 
making isn’t exactly what you’re making at the 
end.”
 So what can aspiring entrepreneurs do to 
prepare themselves? 
 Argo and Arnold both advise consulting with 
a university TTO for legal advice and the next 
appropriate steps in the business process. 
 “Do all the homework—cost of manufacturing, 
reliability, potential market competition and 
products out there—before forming the company,” 
Dutta says. “Having two prototypes done before 
attracting investment for commercialization will 
save enormous time, energy and money.”
 By working together, universities and 
entrepreneurs can make larger technological 
and entrepreneurial leaps and bounds than going 
it alone. n

–Beth Kelley is an SPIE staff editor.
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SPIE Journals 
Shared Knowledge.  
Shared Research.
Subscribe to SPIE Journals today and access the 
latest in interdisciplinary research over a broad 
range of technologies.

Optical Engineering
The flagship monthly journal of SPIE, Optical Engineering (OE) 
publishes peer-reviewed papers reporting on research and 
development in all areas of optics, photonics, and imaging science 
and engineering.

Journal of Electronic Imaging
Copublished quarterly with the Society for Imaging Science and 
Technology, Journal of Electronic Imaging (JEI) publishes peer-
reviewed papers that cover research and applications in all areas 
of electronic imaging science and technology.

Journal of Biomedical Optics
The Journal of Biomedical Optics (JBO) is published bimonthly 
and is the repository for peer-reviewed papers that utilize modern 
optical technology for improved health care and research.

Journal of Micro/Nanolithography, MEMS,  
and MOEMS
The Journal of Micro/Nanolithography, MEMS, and MOEMS (JM3) 
is published quarterly and contains peer-reviewed papers on 
technologies necessary to address the needs of the electronics, 
micro-opto-electro-mechanical systems, and photonics 
industries.

Journal of Applied Remote Sensing
The Journal of Applied Remote Sensing (JARS) is an online-only, 
peer-reviewed journal that covers the concepts, information, and 
progress of the remote sensing community.

Journal of Nanophotonics
The Journal of Nanophotonics (JNP) is an online-only, peer-
reviewed journal focusing on the fabrication and application of 
nanostructures that either generate or manipulate light from the 
infrared to the ultraviolet regimes.

spie.org/journals

Wales Hosts 
Security 
Conference
 SPIE Europe Security+Defence brings together more 
than 400 top researchers and leaders from industry, 
academia, and the military to discuss the latest sensing, 
imaging, and display technologies and address challenges 
in the ever-evolving security and defence industry.
 Co-located with the SPIE Europe Remote Sensing (See 
page 38) at the University of Wales Institute Cardiff (UK) 
15-18 September, the event is keenly focused on European 
research and development on topics ranging from 
biological and chemical sensing to unmanned/unattended 
sensors to optical materials and infrared systems.
 “This event crosses the divide between fundamental 
optical science and the application of the underpinning 
technologies in advanced defence and security systems,” 
says symposium chair David H. Titterton, of the Defence 
Science and Technology Lab (UK). 
 Holding the two events in one place provides attendees 
the opportunity to network with other researchers, 
manufacturers, and managers from two fast-growing and 
important disciplines. Registrants of either symposium have 
access to the oral and poster presentations, exhibition, and 
plenary talks from both.
 SPIE Europe Security+Defence features eight conferences, 
including Technologies for Optical Countermeasures V, 
Optically Based Biological and Chemical Detection for 
Defence IV, Millimetre Wave and Terahertz Sensors and 
Technology, and Unmanned/Unattended Sensors and 
Sensor Networks V.
 Wales First Minister and Assembly Member Rhodri 
Morgan will open the conferences with a talk on the thriving 
optoelectronics sector in Wales, which has a large private- 
and public-sector optics and photonics community.
 The exhibition, held 16-17 September, will feature 
products from detectors and sensors to lasers and imaging 
equipment for the security and defence community.
 More information: http://SPIEeurope.org/esd. n

Plenary Talks
15 September

“Science on the Front Line and on the Home Front,” 
by Frances Saunders, Defence Science and Tech-
nology Lab. (UK)

“Reconciling the Interests of Industry and Govern-
ment in Research and Development,” by Jim Ironside, 
General Dynamics UK Ltd. (UK).



SPIE Professional     July 200836

S
Event combines multiple fields under one roof.

EVENTS

 SPIE Optics+Photonics is a collaborative, 
interdisciplinary event that draws together 
people from multiple specialties. This event 
has always focused on emerging technologies 
and the interface with optics and photonics 
research, design, development, and production. 
This year, Optics+Photonics organizers have 
added conferences, speakers, and other activities 
to make the focus even more relevant to today’s 
technology needs.
 Held from 10–14 August at the San Diego 
Convention Center, Optics+Photonics has 72 
conferences, more than 60 courses and workshops, 
and 275 exhibitors. The event is made up of 
four symposia: NanoScience+Engineering, 
Solar  Energy+Appl icat ions ,  Photonic 
D e v i c e s + A p p l i c a t i o n s ,  a n d  O p t i c a l 
Engineering+Applications. 
 “We have some outstanding plenary 

speakers to kick off the symposium,” says Solar 
Energy+Applications Symposium Chair Ravi 
Durvasula of Lightfleet Corp. (Camas, WA).
 An all-conference plenary session features 
Richard King of the U.S. Department of Energy 
and his talk “The Solar Decathlon: Building a 
Better Future with Solar Energy” at 6 p.m. Sunday, 
10 August. The decathlon featured 20 zero-energy 
homes built by university teams from across North 
America and Europe. King will discuss the results, 
the competition’s role in R&D, and plans for next 
year’s event.
 Other plenary speakers come from a wide 
variety of fields. A combined Solid State Lighting 
and OLED plenary session features two talks on 
12 August: “Why the Developing World is the 
Perfect Market Place for SSL,” by Dave Irvine-
Halliday, University of Calgary (Canada); and 
“The Use of Heavy Metal Complexes in Solid 

SPIE Optics+Photonics is a 
great opportunity to explore 
new technologies, meet 
with fellow researchers and 
engineers, and learn about 
the latest breakthroughs. 
http://spie.org/op
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Believe It or Not/Key Lessons Learned technical 
event from 8–10 p.m., chaired by Mark Kahan 
of Optical Research Associates (Westborough, 
MA).
 M.J. Soileau of the College of Optics and 
Photonics, University of Central Florida, winner 
of the 2008 SPIE Gold Medal, will speak at the 
annual SPIE awards banquet Wednesday, 13 
August. See p. 24.

Student Events Early
 Students and early career professionals 
will have many opportunities to meet and 
gain insight from experts and each other. 
Student Chapter Leadership Workshops will 
be held over two days, 9–10 August. An all-
day workshop will be held from 8 a.m.–5 p.m. 
Saturday. Sunday’s activities begin with the 
Professional Skills Workshop from 8 am–1:30 
p.m. for students and early career professionals, 
including a talk by SPIE CEO Eugene Arthurs, 
and conclude with a “no-ties” Student Social 
from 7:30–9 p.m. “A Student Lunch with the 
Experts” is also scheduled from 12:30–1:30 p.m. 

Monday, 11 August.
 Several courses geared 
towards students and 
early career professionals 
will also be offered 
throughout the week, 
such  a s  “E f f ec t ive 
S c i e n t i f i c  P a p e r s ” 
and “Strategies  for 
Professional Conference 
Presentations.”

 For beginning or established professionals, 
seven brand new courses have been added 
to the 48 courses already offered on topics 
ranging from business to design. New courses 
this year include: “Design and Reliability of 
Photovoltaic Modules” taught by Neelkanth 
G. Dhere, University of Central Florida, and 
John H. Wohlgemuth, BP Solar International 
(Frederick, MD);  “Multivariate Analysis of 
Optical and Imaging Data” taught by Peter 
Bajorski, Rochester Institute of Technology 
(NY); and “Digital Imager Evaluation Using 
Photon Transfer” taught by James R. Janesick, 
Sarnoff Corp. (Princeton, NJ).

Exhibit Hall
 Visit more than 750 exhibitors in the exhibit 
hall 12–14 August to see the latest technologies 
and commercial breakthroughs. Approximately 
20 countries are represented.
 “I hope newcomers in particular will somehow 
find at least a little time to look around and 
enjoy the scene,” Andrews says. n

Plenary Sessions  
11 August:

Nanostructures for High Efficiency 
Photovoltaics, 1:30–2 p.m., Harry 
A. Atwater, California Institute of 
Technology.

The Environment’s Effects on 
Solar Radiation, 2–2:30 p.m., 
Joseph J. Michalsky, Jr., NOAA 
Earth System Research Lab.

Direct Conversion of Solar Energy 
to Hydrogen, 2:30–3 p.m., Craig 
Grimes, Pennsylvania State 
University.

Reliability of PV Systems 3:30–4 
p.m., John H. Wohlgemuth, BP 
Solar International LLC.

Commercialization of Large Scale 
CPV, 4–4:30 p.m., Dave Holland, 
Solar Systems Pty., Australia.

Remote Sensing

Plenary Sessions
12 August:

Contributions from the NASA 
Earth Science Decadal Survey 
Missions in Understanding 
Global Climate Change, 1:15–2 
p.m., Jason Hyon, Jet Propul-
sion Lab.

Recovering the Atmospheric 
Information from the High Reso-
lution Dynamics Limb Sounder 
(HIRDLS), 2–2:45 p.m., John 
Gille, National Center for Atmo-
spheric Research and University 
of Colorado, Boulder.

Measurement Science for 
Climate Remote Sensing, 
2:45–3:30 p.m., Gerald Fraser, 
National Institute of Standards 
and Technology.

Application of MODIS Direct 
Broadcast System: Fire Detec-
tion, Burn Scars, Emissions, 
Air Quality Forecasting, 4–4:45 
p.m., Wei Min Hao, USDA Forest 
Service.

Infrared Retina Using Nanoscale 
Quantum Dots and Strain Layer 
Superlattices, 4:45–5:30 p.m., 
Sanjay Krishna, University of 
New Mexico.

State Light Sources (OLEDs)” by Mark E. 
Thompson, University of Southern California 
(Los Angeles). 
 “I am very much looking forward to the 
NanoScience+Engineering plenary session, 
where we have some renowned speakers adding 
breadth and depth to the conference coverage,” 
says NanoScience+Engineering Symposium Chair 
David L. Andrews, University of East Anglia 
Norwich (UK). (See page 16.)
 There has also been much progress—
fundamental and applied—since last year within 
the various technical areas represented in the Solar 
Energy+Applications Symposium, Durvasula says. 
“Two such areas are thin-film and nano-scale 
cell technologies,” he says. “These areas are not 
necessarily mutually exclusive.”

New Activities
 Carbon Nanotubes and Associated Devices 
and Nanostructured Thin Films are two of 
six new conferences that have been added 
to the NanoScience+Engineering and Solar 
Energy+Applications symposia that emphasize 
interdisciplinary research. 
T h e  o t h e r s  i n  t h e 
NanoScience+Engineering 
symposium are Spintronics 
and Biosensing. Reliability 
of Photovoltaic Cells, 
Modules, Components, 
a n d  S y s t e m s ,  a n d 
N a n o s c a l e  P h o t o n i c 
and Cell Technologies 
for Photovoltaics have 
been added to the Solar Energy+Applications 
symposium.
 A tribute conference, Special Session on 
Nonlinear Optical Polymers: In Recognition 
of the Contributions Made by Professor Larry 
Dalton, will take place Wednesday, 13 August. 
SPIE Fellow Larry Dalton of the University of 
Washington (Seattle) is a long-time contributor 
to SPIE and to the field of nonlinear optical 
materials. Presenters will discuss their research 
and collaboration with Dalton on nonlinear 
optical polymer and electro-optic modulator 
materials and devices.
 The interactive panel session Life in the 
Cosmos will be held from 8–10 p.m. on 12 
August. Panelists are Michael H. Engel of the 
University of Oklahoma, E. J. Gibson, Jr. of the 
NASA Johnson Space Center, Gilbert V. Levin 
of Arizona State University, Alexei Yu. Rozanov 
from the Paleontological Institute (Moscow, 
Russia), Michael C. Storrie-Lombardi of Kinohi 
Institute (Altadena, CA), and Nalin Chandra 
Wickramasinghe from Cardiff University (UK). 
The 12 August schedule also includes the Optical 
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Remote 
Sensing  
in Europe
15-18 September

 Now in its 15th year, SPIE Europe Remote 
Sensing is the largest European annual 
meeting focused on remote sensing. Held 
at the University of Wales Institute Cardiff 
(UK) 15-18 September, the symposium has 
nine conferences on the latest technologies 
and applications for sensor technologies, 
sensing of the environment, and signal and 
image processing.
 Scientists, engineers, programme 
managers, and policy makers from 
around the world come to learn about 
the latest cutting edge technologies 
and showcase their own work in this 
multibillion-dollar industry. The event 
offers comprehensive coverage of LIDAR 
technologies, next-generation satellites, 
SAR image analysis, and more. 
 Wales First Minister and Assembly 
Member Rhodri Morgan will discuss the 
thriving optoelectronics sector in Wales in 
a plenary session Monday, 15 September.
 Symposium chairs are Guido D’Urso, 
Universitá degli Napoli Federico II 
(Italy), and Steven P. Neeck, NASA 
Headquarters (USA).
 Because it is co-located with SPIE Europe 
Security+Defence (See page 35), registrants 
of either symposium have access to the 
oral and poster presentations, exhibition 
on 16-17 September, and plenary talks 
from both.
 NASA’s Waleed Abdalati will give 
one of the plenary talks on Tuesday, 16 
September.
 Conference topics include Remote 
Sensing of Clouds and the Atmosphere; 
SAR Image Analysis, Modeling, and 
Techniques; Remote Sensing for 
Agriculture, Ecosystems, and Hydrology; 
and Optics in Atmospheric Propagation 
and Adaptive Systems.
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Innovation at Work

13–17 April 2009 | Exhibition: 14–16 April 2009

Orlando World Center Marriott Resort & Convention Center 
Orlando, Florida, USA

spie.org/dss

Be a part of the only open event on sensing, detect-

ing, and imaging technologies for defense and 

security. The face-to-face collaboration between 

researchers from multiple disciplines at this event has 

accelerated technological advancement and discov-

ery in defense and security, making this the largest 

event of its kind in the world.
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Your logo here

SPIE is Offering Industry-Sponsored Webcasts
Partner with SPIE to develop, produce and promote a webcast that features  
your company and its offerings.

Sponsoring Company:
 Chooses the topic/technology

 Identifies the speakers

 Selects target audience

Benefits to Your Company:
 Increases product/brand awareness

 Highlights expertise

 Generates qualified leads

Contact: Al Ragan
 SPIE Sales
 PO Box 10 Bellingham, WA 98227-0010 USA

 Tel: +1 360 676 3290 
 Fax: +1 360 647 1445 
 spiesales@spie.org

Webcast

Innovation at Work

spie.org/mi

Collaborate with industry leaders at the best pre-clinical medical 

imaging meeting in the world. Participating at SPIE Medical Imaging 

gives you the opportunity to present your research to leaders in the 

field, hear the latest advancements, and gain valuable feedback on 

your research.

7-12 February 2009   
Disney Coronado Spring Resort
Orlando, Florida, USA
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 Events Around the World

Log On
Find up-to-date informa-
tion about, or register  
for, SPIE events at  
spie.org/conferences.

Advertiser  
Index
Applied Optics 
Research Cover 2
www.aor.com 

Chengdu SWOC  
Industries Co., Ltd. 25
www.swocoptics.cbn

Lockheed Martin/Santa 
Barbara  
Focal Plane 19
lockheedmartin.com/sbf

OKO  
Technologies Cover 3
 www.okotech.com

Optical Research  
Associates Cover 4
www.opticalres.com

Optimax Systems, Inc. 9
www.optimaxsi.com

Software Spectra, Inc. 2
www.sspectra.com

SPIE/OSA/IEEE-LEOS  
International Symposium on 
Optical Memory and  
Optical Data Storage
13-17 July 2008, Waikoloa, HI 

Held every third year, the International Symposium 
on Optical Memory and Optical Data Storage 2008 
(ISOM/ODS 2008) will be held on “The Big 
Island” of Hawaii. This international symposium 
will cover topics like recent progress in holographic 
data storage, liquid crystal active optics, and 
applications of ODS technology to lithography.

SPIE Optics+Photonics
10-14 August 2008, San Diego, CA

Approximately 4500 people will attend this 
year’s Optics+Photonics. The event is made up 
of four symposia: Nanoscience+Engineering, 
Solar  Energy+Appl icat ions ,  Photonic 
D e v i c e s + A p p l i c a t i o n s ,  a n d  O p t i c a l 
Engineering+Applications. Optics+Photonics 
offers more than 60 courses and workshops, and 
the marketplace is expected to top 280 exhibitors. 
More: page 36.

SPIE Europe Optical Systems 
Design
1-5 September 2008, Glasgow, Scotland, UK

Europe’s premier event for optical instruments, 
this symposium focuses on the design and 
manufacture of cutting edge optical technology. 
Conferences cover topics such as Optical Design 
and Engineering, Advances in Optical Thin Films, 
Optical Fabrication, Testing, and Metrology, and 
Illumination Optics.

SPIE Europe Remote Sensing
15-18 September 2008, Cardiff, Wales, UK

Co-located with SPIE Europe Security+Defence, 
this symposium provides access to research on topics 
ranging from UV, VIS and IR cameras and imaging 
systems to Adaptive Optics to MEMs to Image 
and Signal Processing. See preview, page 38. One 
registration fee gains you access to all the presentations 
from both SPIE Europe Security+Defence 2008 and 
Remote Sensing 2008.

SPIE Europe Security+Defence
15-18 September 2008, Cardiff, Wales, UK

Co-located with SPIE Europe Remote Sensing, 
this event covers a broad range of subjects such as 
Infrared Systems, Biological and Chemical Sensing, 
Imaging and Display Technologies, and Unmanned/
Unattended Sensors. More: page 35.

SPIE Boulder Damage Annual 
Symposium on Optical Materials 
for High Power Lasers
22-24 September 2008, Boulder, CO 

The leading forum for exchanging of information 
on the physics and technology of materials for 
high-power/high-energy lasers. There will also be a 
mini-symposium on Damage to Fused Silica and a 
Thin Film Damage Competition.

SPIE Photomask Technology 
6-10 October 2008, Monterey, CA

The premier worldwide technical conference 
and exhibition for the photomask industry, this 
popular symposium tackles Mask Infrastructure, 
Mask Integration, and Mask Business, as well as 
Emerging Mask Technologies.

SPIE APOC 2008 Asia-Pacific 
Optical Communications
26-30 October 2008, Hangzhou, China 

A major international forum for optical 
communications, this event brings together people 
from all over the world to hear presentations on 
topics such as Passive Components and Fiber-
Based Devices, Optical Transmission, Switching, 
and Subsystems, and Network Architectures, 
Management, and Applications.

SPIE Lithography Asia - Taiwan
4-6 November 2008, Taipei, Taiwan

This is the inaugural year of an event covering a fast-
growing field. This symposium features presentations 
from leading researchers, developers, and innovators 
on topics like Emerging Lithographic Technology 
and Nanofabrication, LCD Application, and 
Metrology, Inspection, and Process Control.

Photonics 
Innovation Summit
6 November 2008,  
San Francisco, CA

A daylong event on photonics 
innovation 6 November 
in San Francisco (CA) is 
being organized by SPIE; 
the Haas School of Business 
and  the  Les ter  Center 
for Entrepreneurship & 
Innovation at University of 
California-Berkeley; and the 
Palo Alto Research Center 
(PARC). Henry Chesbrough 
will give the opening keynote 
address.





CODE V’s fast wavefront 
differential tolerancing 
gives you the accuracy 
of a long Monte Carlo 
analysis—in just seconds. 
Not only does CODE V 
provide an accurate statistical 
analysis of the expected RMS or MTF 
performance with selected tolerances 
and compensators, it also identifi es 
the most sensitive, performance-
driving tolerances. Utilizing a new 
Singular Value Decomposition 
algorithm, CODE V can even identify

the best compensators for your 
system from all the possible 

compensators.

CODE V’s unique Interactive 
Tolerancing leverages the speed of 
wavefront differential tolerancing 
to allow you to make changes to the 
tolerance values and instantly see the 
impact on performance. In addition, 
CODE V supports slope error and 
RMS surface error tolerance types 
for specifying tolerances on aspheric 
surfaces in a way that can be modeled 
in the software and measured by 
your fabricator.

Try CODE V on your tolerancing 
problem. You’ll love the results.

•  Achieve fast system tolerancing 
with the accuracy of a Monte 
Carlo analysis of thousands of 
trials.

•  Let CODE V automatically select 
the most leveraged subset of 
compensators from a larger list 
for improved manufacturability 
and lowered costs.

•  Tolerance aspheric surface 
errors that are easily measured 
in production using surface 
profi lometry.

•  Instantly see the impact of 
tolerance changes on system 
performance.

•  Create tolerance-insensitive 
designs by optimizing for best 
fabricated performance.
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