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I
SPIE Is Your Professional Home

I invite you to join SPIE 
in celebrating the golden 
anniversary of Theodore 
Maiman’s working laser.

“Advancing the Laser: 50 
Years and Into the Future” 
will recognize both laser 
legends and current 
leaders in laser technology 
around the world through 
publications and activities, 
including special events 
at SPIE Photonics West 
in January 2010. Maiman 
demonstrated his ruby 
laser at Hughes Research 
Labs on 16 May 1960. 

See spie.org/advancing 
thelaser

 I write this letter after returning from trips 
in Europe and México, including SPIE Europe 
Optics+Optoelectronics, held in Prague, Czech 
Republic, in April. 
 I have also been privileged to meet recently 
with many student members of SPIE. SPIE Europe 
organized a “Student Lunch with the Experts” 
at the Prague conference, providing a unique 
networking experience for about 50 people. While 
in México in March, I met with 80 students at a 
workshop at Centro de Investigaciones en Óptica 
in Leon and visited SPIE Student Chapters at the 
University of Guadalajara and at University of 
Guanajuato in Salamanca. 
 As a result of these visits I started thinking about 
the great benefits we receive as SPIE members. Being 
an SPIE member was crucial for me as I developed 
my professional career, and I hope that you are 
taking advantage of all the activities, products, and 
possibilities that SPIE creates for us.
 SPIE is an active scientific and professional 
society with a strong number of members 
working with an enabling technology that is 
important for the progress of other technologies. 
The wide community we serve with professional 
development resources and valuable networking 
and leadership opportunities is even bigger, more 
than 10 times our core group of members.
 I do not need to convince you about the benefits 
of being an SPIE member, but I would like to ask 
you to extend these benefits to your colleagues by 
showing them how SPIE membership can help 
them grow in their professional careers.

Valuable Interactions
 I recently had a discussion on the value of SPIE 
membership with Richard Youngworth, chair of the 
SPIE Membership Committee, and his predecessor, 
David Wick, a member of the SPIE Board of 
Directors, and I want to share their comments.
 Both said they were honored to be members of 
an organization that actively works to make the 
world a better place through optics and photonics. 
Rich said he had found that SPIE “is about a lot 
of small things that equal great networking and 
exchange of information when put together.
 “Imagine working in our field without 
professional societies, and namely SPIE with 
its quick publication and attention to detail in 
running large meetings,” he said. 
 “The interaction that we get with our 
involvement really pushes forward the field and 
technology. It provides a marketplace for our 
goods. It provides a place to find people to hire 
or to find employment,” he added.
 Both Rich and David pointed to SPIE’s student 

María J. Yzuel
2009 SPIE President

and early career professional programs and their 
corresponding membership categories that help 
young people start and advance their careers and 
which provide opportunities for mentorship, 
networking, and collaboration.
 These members enjoy all the benefits of 
individual membership as well as new events 
and courses for them, with lower dues. Students, 
who can affiliate with any of the 136 SPIE 
Student Chapters in 20+ countries, have access 
to scholarships, support for travel to present at 
international conferences, the Visiting Lecturer 
Program, and grants for education outreach in 
the community. We also have a two-day student 
leadership workshop at SPIE Optics+Photonics 
in San Diego each summer.

Stable Home
 Rich and David emphasized the benefits of 
networking and staying up to date. For new and 
older members, this is even more crucial during 
a down period.
 “SPIE is a stable home for seasoned professionals 
in these very unstable times,” David noted. 
 Besides, Rich added, “Periods coming out of 
downturns in the economy tend to be highly 
competitive, and SPIE provides an edge to 
individuals and corporations who have remained 
active during the down time.” 
 That’s one reason why 
SPIE is helping those who 
have lost jobs by providing 
a year’s extension of their 
membership. 
 Other benefits of SPIE 
membership include one 
SPIE journal, free in online 
format; SPIE Professional 
magazine; and discounts 
in the SPIE Digital Library 
and on conference and 
course registrations.
 I agree with Rich and 
David and would like to hear your suggestions for 
better serving our community in this challenging 
time. 
 (An expanded version of this letter can be 
found online at spie.org/spieprofessional.)

Students and optics 
researchers at CIO in 
México.
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Two engineers find that bad 
economic times can be a 
good time to start a company.

By Conor Rafferty  
and Clifford King

Illustration by Al Yates
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N NoblePeak Vision Corp. is a product of the 
last recession in 2002 and the seizing of an 
opportunity out of the telecom bust. 
 We both worked in the research area at Bell 
Labs in Murray Hill, NJ (USA), before and during 
that time. It was an exciting environment for risk 
taking on new technologies and provided superb 
facilities to execute investigations. 
 The technology at the core of our products 
today was originally developed around a Si/SiGe 
BiCMOS process for a single chip photoreceiver 
on Si at Bell Labs. With the high-speed electronics 
in place, a high-speed photodetector sensitive to 
wavelengths used for fiber optic communications 
needed to be developed to complete the group 
of integrated components necessary to fulfill the 
system. 
 We implemented a process design philosophy 
to preserve existing CMOS design rules to ensure 
that the inclusion of the high-speed detector was 
transparent to circuit designers. This philosophy 
produced a CMOS process that could continue 
to leverage existing designs and could be 
implemented within any foundry in the world. 
 Necessity being the mother of invention, we 
hatched a technique to grow nearly defect-free 
crystalline germanium on silicon with existing 
transistors in place. Prototype detectors showed 
excellent frequency response and sensitivity at 
1540 nm, enabling 40 Gbit/s systems. 
 However, the telecommunications market was 
not cooperating. In fact, the telecom meltdown 
during the last recession was marked by a number 
of mergers, acquisitions, and spinoffs in the 
industry, and the parent organization of Bell Labs 
(then Lucent Technologies, now Alcatel-Lucent 
Bell Labs) decided to move its microelectronics 
business into a separate company named Agere 
Systems.
 The subsequent sale of the optical divisions of 
the Agere enterprise happened quickly in that 
downturn.

Seeing an Opportunity
 We might have dispersed with the breakup 
and crashed with the telecom bust. Instead, we 
recognized this turn of events as an excellent 

opportunity to start our own company and 
build an outstanding product. 
 NoblePeak was formed through 

negotiations by Clifford King to offer 
consulting services to help with the 

transfer of existing Agere semiconductor 
processes to alternate manufacturing 

locations in exchange for ownership 
of patents, technology, and equipment. 

Before the negotiations were finished, Conor 
Rafferty elected to become a co-founder, and 

we were off to a momentous start. 
 We loved our jobs and saw the promise in 
the germanium photodetector technology. We 
had been PhD students together at Stanford 
University and colleagues at Bell Labs for more 
than a decade and knew that we’d be spending 
even more time together. 

Developing a Plan
 We developed an initial business plan to deliver 
on the single chip photoreceiver, and it soon 
became apparent from government solicitations 
and market research that the technology was 
much better geared toward imaging applications 
than telecommunication applications. Because 
of the ability to create millions of detectors in 
an array on the same substrate as the required 

Solving
Problems
Successful entrepreneurs, 
companies, and products 
find innovative solutions 
to important problems. 

NoblePeak Vision’s  
TriWave camera, 
a germanium-
enhanced 
CMOS 
image 
sensor 
with 
sensitivity 
in the visible to SWIR 
region, solves the problem 
of outdoor night vision 
by capturing the Earth’s 
natural SWIR “night glow.” 
Night vision is impor-
tant to the defense and 
security industry where 
detecting and recognizing 
objects 24 hours a day is 
critical.

While thermal cameras 
can reveal the presence 
of people in the dark be-
cause of the heat humans 
emit, the TriWave camera 
captures reflected light 
and can produce images 
with enough detail for 
facial recognition. 

The TriWave surveillance 
camera received a Prism 
Award for Photonics Inno-
vation earlier this year.

NoblePeak Vision entrepreneurs Clifford King, 
left, and Conor Rafferty exhibit the TriWave 
camera at SPIE Defense, Security, and Sensing, 
April 2009. 

electronics for signal readout, the market research 
and technology requirements quickly focused on 
visible to short-wave imaging applications.
 At the close of the telecom boom, investors 
were very demanding that business plans 
include credible references about market and 
product viability from customers. As technical 
founders, we had to learn quickly to engage 
our future customers, and we received the help 
of an excellent business consultant willing to 
work under very flexible terms (i.e. we paid him 
something when we could), which were the same 
terms we had for ourselves. 
 Among the wide-ranging applications for our 
wideband image sensor, medical, dental, security, 
and military markets stood out from the pack in 
terms of size. While medical and dental imaging 
were promising areas, those markets did not 

Continued on page 6   
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Defense and 
Security News
The SPIE Newsroom is 
updated daily with concise 
reports on technical devel-
opments in the defense and 
security industry written by 
those doing the research.

Sign up for free monthly 
e-alerts on defense and 
security topics at spie.org/
news-defense and receive 
the latest news. 
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Science Park
Development
Continues
NoblePeak Vision isn’t 
the only organization to 
use a recession to good 
advantage. Silicon Border, 
a 10,000-acre science and 
technology park being 
built in Mexicali, Mexico, 
is moving ahead with 
development near the U.S. 
border despite the ongoing 
financial turmoil. ING 
Real Estate announced a 
financing partnership with 
Silicon Border Develop-
ment in October, and 
German solar cell manu-
facturer Q-Cells has plans 
to build there. 

The infrastructure needed 
to support manufacturing 
of solar, semiconductor, 
nanotechnology and other 
green materials and equip-
ment on 500 acres of the 
site was completed earlier 
this year.

provide a sufficiently short time to revenue to 
entice “chip” investors. 
 Commercial security providers, on the other 
hand, had a difficult job of delivering high- 
quality video to customers under very demanding 
conditions at night when most of the nefarious 
activity is taking place. Security companies 
appreciated the value of our offering and were 
willing to express to potential investors their 
desire to purchase our products immediately if 
we delivered to their specifications. 
 Another enormous part of the plan was putting 
together the manufacturing partners needed to 
build our image sensor chip. With the downsizing 
of Lucent that came with the telecommunications 
meltdown, we realized we had many old colleagues 
in the vital operations we needed around the 
globe. 
 Using these contacts, we put together a 
complete supply chain with top tier companies 
well before we had funding. 
 This detail on cost and development time 
added strength to the business plan and was a 
principal reason why we hit the ground running 
when we did receive capital.
 While preparation for our future business was 
extremely important, at the same time we needed 
to support ourselves through consulting services 
and whatever government contracts we could 
secure. This balancing act was very stressful at 
first, but became second nature for us as time 
went on.

Attracting Capital
 During the first year of company formation, we 
set deadlines for necessary funding events to occur 
in order to keep the company going. One target 
we set for ourselves at the earliest stage was to talk 
to at least one potential customer, government 
agency, or investor every day.
 Each step along the way, there were enough 
good things that happened to keep us engaged and 
justify the commitment to our families. 
 The first major boost after formation came with 
the hiring of our vice president of engineering, 
Bryan Ackland. Ackland was a pioneer in the 
field of CMOS image sensors in the early 1990s 
and became excited about the prospect of helping 
to create an entirely new image sensor with 
extended sensitivity to longer wavelengths. His 
commitment to us validated that we truly were 
onto something.
 However, we still needed funding to keep 
marching along. In addition to a few reasonably 
large consulting projects, we received Phase I 
and Phase II awards from the Small Business 
Innovation and Research (SBIR) program and 

the National Science Foundation. These awards 
were significant in both timing and value to keep 
our fragile enterprise afloat. 
 We later obtained an interest-free loan from 
the NJ Economic Development Authority that 
was also instrumental in pushing our product and 
marketing ideas along.
 Starting the company in lean times taught us 
valuable lessons about stretching a dollar such as 
acquiring equipment through negotiation and the 
secondary markets.
 Our product ideas, however, involved silicon 
semiconductor process development, which does 
not come cheap. Thus, we needed to find a large 
sum of capital to really get our ideas built and 
tested.
 Although large government contracts existed 
for sensors like our proposed device, program 
managers were not willing to risk such a large 
amount of money on such a small company. 
Likewise, venture investors were licking their 
wounds at the conclusion of the telecom bubble, 
and they demanded strong proof of technical 
feasibility, thorough market research, and 
customer buy-in. 

Persevering 
 The customer interest we had developed was 
critical here. Eventually we persevered in the 
search for venture capital, and found two highly 
regarded firms excited about our business. We 
closed on the financing and moved the company 
to the Boston area as a condition of the deal. 
 We also found a very large pool of excellent 
technical and business experts with experience 
working in startup companies. With the capital 
in hand, we were fortunate to attract top talent 
from exceptional universities and companies in 
the Boston area. 
 HP and FedEx are two successful companies that 
have been started in a recession. Starting a company 
in a downturn breeds the discipline necessary to 
persist when setbacks come your way. 
 It is not for everyone, but for us every day 
brings a new set of challenges and learning that 
is pure joy. n

–Entrepreneurs and SPIE members Conor Rafferty 
and Clifford King received their PhDs in electrical 
engineering from Stanford University. Rafferty, 
who has 9 patents and 100 publications to his 
credit, is CTO of NoblePeak Vision Corp. King, 
with 19 patents issued or pending and more than 60 
publications, is COO. NoblePeak Vision Corp. is 
headquartered in Wakefield, MA, and received $12 
million in series B financing in March 2008.

t Continued from page 5 

The deadline for 
entering the 2009 
Prism Awards for 
Photonics Innovation 
is 22 September. 
There are nine 
categories.

www.PrismAward.org
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Should Engineering Be Re-Engineered?
 The engineering profession and the institutions that prepare 
future engineers need to be re-invented to keep pace with 
advancements in science and technology and the resulting 
benefits to society, according to retired Lockheed Martin CEO 
Norman Augustine.
 Speaking on “Re-Engineering Engineering” at SPIE Defense, 
Security, and Sensing Symposium in April, Augustine laid out 
16 points where engineers could improve their preparedness 
for the future. 
 “The creation of new, quality jobs in today’s world is 
disproportionally dependent upon advancements in the fields 
of science and engineering,” Augustine said. Yet, he argued, 
engineering education hasn’t changed much in many years.
 Augustine told more than 1000 attendees at his keynote 
talk that engineers should receive a broad, interdisciplinary 
education, taking courses in ethics, politics, and biology, 
and even a healthy dose of instruction on writing and 
communication before embarking on their careers. Lifelong 
learning is also essential for engineers, he said. “The modern 
practitioners of technology who stop learning when they get 
out of college will be professionally middle aged 10 years later,” 
the author of Augustine’s Laws and Augustine’s Travels said.
 Augustine, whose career as an aerospace engineer, researcher, 
administrator, and business leader has spanned more than 40 

years, also emphasized the importance of learning from previous 
engineers’ mistakes. “I’ve never ceased to be amazed at how we 
learn the same lessons over and over,” he said.

 An audio podcast of his plenary session talk and a video 
interview conducted afterwards is available in the SPIE 
Newsroom: spie.org/augustine

Symposium chair Ray Johnson of Lockheed Martin (left) and 
co-chair Michael Eismann of the U.S. Air Force Research Lab 
(right) with Norman Augustine. Augustine was recently named 
chair of a NASA review committee on human space flight.
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Dazzle Marketing
There’s nothing like a little publicity to move your product  
to market. 

By Kathy Sheehan

 Robert Lieberman’s efforts at marketing his 
company’s LED “Incapacitator” (LEDI) and 
finding partners and materials for his non-lethal 
self-defense device must be the envy of every 
optical entrepreneur who slaved over market 
research and other aspects of a business plan.
 “It has marketed itself to a degree because of the 
publicity we’ve gotten,” says Lieberman, an SPIE 
Fellow and the founder, president, and CTO of 
Intelligent Optical Systems (IOS) in California.
IOS’ novel self-defense device for police and 
security personnel, which 
l o o k s  l i k e  a  l a r g e 
flashlight but delivers 
highly disorienting, 
intense light with 
varying colors and 
frequency patterns, was 
developed with funding 
and other assistance 
from the Small Business 
Innovation Research 
(SBIR) program. 

The program encourages small American 
businesses to innovate new technologies for 
commercial use.
 In the case of the LEDI, the U.S. Department 
of Homeland Security was interested from 
the start in a hand-held device that could 
be used to temporarily incapacitate someone 
with light. The LEDI, which produces flash 
blindness similar to a camera flash and can 
cause disorientation, vertigo, nausea, headache, 
and other temporary discomfort, was seen as an 
alternative to potentially eye-damaging, laser-
based devices or to Tasers. 
 In 2007, part way into the development 
process, Homeland Security featured the LEDI 
in a newsletter article on homelandsecurity.org, 
which generated publicity on blogs, newspapers, 
and magazines. TIME magazine selected the LEDI 
as one of the Best Inventions of 2007. Some of the 
articles described the challenge IOS was having 
in designing a small but powerful optical device 
with an array of state-of-the-art LEDs.
 “We had to work with LEDs that were, at 

the time, ‘state of the art’ and LED packaging 
technology that sort of pushed beyond the 
state of the art,” Lieberman says. “The real 
challenge there was getting enough optical 
power with the existing LED technology 
without either (a) burning the device up 
because we’re putting so much energy into 
the LEDs or (b) making it so big as to be 
completely unwieldy.” Then there was 
the question of whether there were large 
enough quantities of specialized LEDs 

available.

Police Interest
 “That whole problem became 

a lot easier,” after the article 
and the ensuing publicity, 

Lieberman says. “We had LED 
makers calling us saying, ‘How 

would you like to try our latest device?’” 
 Further publicity and buzz for the 
law enforcement tool came after the 
Small Business Administration and 
the Department of Homeland Security 
connected Lieberman’s team with 

LEDI  
Technology

Robert Lieberman with his LEDI.

The LED Incapacitator 
uses bright pulsed light 
of varying frequencies 
and wavelengths to 
confuse the brain and 
cause temporary flash 
blindness and dizziness. 
The device measures the 
distance to the sub-
ject and continuously 
changes the colors and 
pulses on a cluster of 
LEDs powered by a bat-
tery pack. The unusual 
combination of wave-
lengths and frequencies, 
like a strobe light on 
steroids, overwhelms the 
subject, leaving no time 
for the brain or eyes to 
adapt. The subject usu-
ally shuts or turns his/
her eyes away, giving the 
user time to move in and 
subdue the person with 
minimal force. 

Research by Intelli-
gent Optical Systems’ 
chief scientist Vladimir 
Rubtsov has pinpointed 
several combinations of 
colors that are particu-
larly effective at reaching 
sensitive regions of the 
eye and creating an aver-
sion response.

LEDs are used because 
of their size, portability, 
power, durability, and 
efficiency. Earlier laser-
based devices designed 
to “dazzle” an adversary 
were determined unsuit-
able as a hand-held 
application, could not 
fit on a police officer’s 
belt, and raised concerns 
about eye safety.
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potential users in law 
enforcement. Those 
users included Sid 
Heal, then the head 
of  the technology 
exploration unit in the 
Los Angeles Sheriff ’s 
Department, a leader 
in  new nonlethal 
weapons technologies.
 At a  Homeland 
Security-sponsored 
user group meeting, 
H e a l  a n d  o t h e r 
participants gave IOS 
key input on design 
refinements—and a 
ready market for the 
device, which is expected to be available before 
the end of the year.
 “We briefed them on what the technology 
could do without showing them a picture of the 
original LEDI,” Lieberman says. Lieberman and 
his team described the effects that ISO’s bright 
flashing light could achieve (temporary visual 
impairment and dizziness long enough to give the 
user an advantage over an adversary), the range of 
sizes it could take, and the distances at which the 
various sizes would be effective. Then they asked 
the group for guidance on the final design, based 
on what would be most useful to them. Only after 
that did Lieberman show the group a prototype 
of the LEDI, an oversized flashlight with a 6-inch 
wide head.
 “It should look pretty much like what you got,” 
the user group told him, “except the head’s a little 
too big.” IOS is now working on a smaller version 
of the LEDI.
 Because of that meeting and all the publicity, 
Lieberman says, “We have a long list of people and 
agencies that are waiting for this product to be 
released so they can buy them and try them.”

Eye on the Market
 Aligning his company with potential users, 
potential manufacturers, and the market in general 
is nothing new for IOS. IOS has received SBIR 
grants for several other commercially successful 
projects, and the products are always coupled with 
a defined market from the beginning. 
 “We make sure that we are working on 
something that we think can actually become a 
useful product and something that can be sold to 
somebody,” he says.

Next Steps?
 With a marketing plan well developed and the 
size of the device shrunk to be more manageable, 
the next steps for commercialization of LEDI are 

safety tests on human subjects, an agreement with 
a manufacturer, and IP protection. 
 Medical tests are being conducted at 
Pennsylvania State University, with preliminary 
indications that the device is eye-safe and the 
effects wear off after a few minutes. Tests are 
expected to be complete this summer. 
 Lieberman said in an interview in April 
that he was in the process of forming a “formal 
strategic alliance with one of the major suppliers 
of nonlethal technology in this country,” to mass 
produce the LEDI. “And probably the product will 
roll out under their name … maybe with a little 
sticker saying IOS technology inside.”
 Lieberman says, however, “All options are 
open.
 “In fact, I think if we just hung out our shingle 
and started selling these things, we could probably 
sell a lot of them right out of this building. But in 
order to roll things out more quickly, we may wind 
up with a strategic alliance with someone who’s 
already got a sales force in this market space.” 
 Applying for a patent or other IP protection 
is a bit more tricky, Lieberman notes, as the 
device uses a specific combination of wavelengths 
flashed sequentially or together at different 
frequencies. “Of course, once the device is out 
and commercially available and people start 
bringing it to their labs, everybody will figure out 
what wavelengths and frequencies we’re using. So,  
we’re looking into that.” n

–Kathy Sheehan is managing editor of SPIE 
Professional.

About IOS
Intelligent Optical 
Systems (www.intopsys.
com) of Torrance, CA, is 
a privately held tech-
nology development 
company founded in 
1998. It specializes in 
optical sensing devices, 
software, and instru-
mentation for military, 
security, medical, 
environmental, and other 
commercial applications. 
IOS currently employs 
40 scientists, engineers, 
and other multi-disci-
plinary staff, a third of 
whom have PhDs in 
various fields. 

Two-thirds of IOS rev-
enues are from federal 
grants such as the SBIR 
grant under which the 
LED Incapacitator was 
developed. The technol-
ogies IOS develops are 
usually sold or licensed 
to third parties. Founder 
and president Bob 
Lieberman worked on 
the LEDI with principal 
investigator Vladimir 
Rubtsov.

LEDI  
Applications
• Crowd control in 

stand-off situations

• Coast Guard 
operations in confined 
environments

• Border Patrol duty, for 
personnel and vehicular 
protection

• Correctional facility 
operations and riot 
control

• Perimeter protection or 
area denial applications

• Personal hand-held, 
non-lethal devices for 
patrol officer “force-
option”

Intelligent Optical Systems’ chief scientist 
Vladimir Rubtsov, left, and IOS president Robert 
Lieberman explain what the LEDI does at the 
SPIE Defense, Security, and Sensing Exhibition 
in April.
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Glass Fab
Rochester entrepreneur Robert Saltzman sees growth, 
success in automation and high-tech manufacturing.

DF: Do you feel pressure or motivation to move 
the manufacturing elsewhere, to outsource the 
work?

RS: No. We have no desire to move our 
manufacturing elsewhere. We can compete 
anywhere in the world, and we do.

DF: What are the challenges you see for the 
business in the next 10 to 15 years?

RS: My goal for the last five years, since I’m 
slowly approaching full retirement, is to make this 
company the most high-tech company that does 
this type of work. We are almost all automatic 
now with CNC machines. … A lot of them I’ve 
designed myself. So that’s been my goal, to be able 
to do with our equipment, very, very, very high-
tech and very tight tolerancing work … and do it 
with as little labor as possible. … There’s a saying: 
Things don’t get better. They get different. Life 
doesn’t get better, it gets different. … You have 
to ride the ups and downs. We have a recession 
right now, but this company is not going out of 
business. It still has a backlog. It’s still making 
money. Things will turn.

DF: What do you think was the critical phase 
of your business’ development?

RS: When I went from hand producing blanks 
to automatically sawing lenses and glass. … The 
first three CNC bandsaws that I bought was the 
move that got us more and more business. So those 
three are now 23 machines. We had one chopsaw, 
one large bandsaw. We now have six. We’ve gone 
through two different high-pressure water cutters. 
... Our edging equipment is all new. … We’ve 
automated almost every aspect of our business.

DF: What has been the prime appeal to starting 
your own business?

RS: Not wanting to be beholden to anyone. 
I’m my own boss. That’s the American story, the 
American dream. n

 Glass Fab CEO Robert Saltzman started his 
optical materials supply company in his garage 
in 1974 after learning about glass molding and 
optical materials working at Fischer Optical and 
Bausch & Lomb. By automating almost all of 
Glass Fab’s milling equipment over the last 35 
years, Saltzman’s company now produces more 
than one million blanks per year, and he is looking 
at making Glass Fab the most high-tech business 
of its kind. 
 In April, Saltzman (RS) sat down with 
Dirk Fabian (DF) of SPIE to talk about 
entrepreneurship, careers, and trends in optics 
for SPIE Professional. 
 An extended version of this article is available 
at spie.org/spieprofessional.

DF: What was it like going from one person 
who’s producing blanks and operating everything 
to hiring that first employee? What kinds of 
decisions did that entail?

RS: It [was] a matter of getting business. And I 
guess one of my talents is that I was not only able 
to tinker and machine … but to sell.

DF: The optics business in Rochester has 
gone through its ups and downs. How has your 
company survived these fluctuations?

RS: I founded 
a  h igh ly  n iche 
b u s i n e s s .  W e 
provide a service 
in between the 
manufacturer  
of the materials 
and the people 

who make optical 
parts, lenses, and 
windows. We fill a 
niche because very 
few people can 
machine parts like 

we machine. There 
are probably only two 

or three companies that do 
what I do. 

Robert Saltzman at Glass Fab 
Inc. 

Growth at
Glass Fab
Glass Fab Inc. is a world 
leader in providing fabri-
cated optical blanks and 
other optical materials 
for customers across the 
globe. Its physical facilities 
have grown from a shop in 
Robert Saltzman’s garage 
to six bays in a manufac-
turing building in Rochester, 
NY (USA), to its current 
Rochester plant spanning 
about 28,000 square feet 
with state-of-the-art cutting 
and measuring equip-
ment. Saltzman says the 
city of Rochester has been 
a tremendous help in its 
economic growth, assisting 
Glass Fab in finding a loca-
tion and the financing for its 
current facility, a formerly 
abandoned building.

Photo by Dirk Fabian.
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Data Centers  
Go Green
Power-hungry data centers have some optically clear and 
innovative choices for optimizing energy efficiency.

By Rosemarie Szostak and Margaret Fiore

 Greener data centers are no longer the 
novel concept of a tree-hugging IT manager. 
In an era of increased 
sensitivity to energy 
use and its associated 
carbon footprint, not 
to mention energy 
costs, computer data 
center managers must make choices that optimize 
energy efficiency. 
 Optic and photonic technology innovators are 
stepping up to this challenge.
 That’s because optical-based data centers have 
the potential to deliver more data per watt, which 
translates into better energy efficiency and lower 
costs for data providers. 

Chasing Cheap Energy 
 Real estate cost is no longer the primary 
expense for data centers. It is energy. For every 
dollar spent on computing hardware, another 
dollar is spent on power and air conditioning. 
 Consider a typical data center. It can easily 
consume 1 MW of electricity, but today’s mega-
data centers can suck up more than 20 MW. With 
the cost of electricity ever on the rise, a change 
of only one cent per kilowatt hour translates to 
$8 million to $17 million a year in additional 
costs for energy. 
 Energy costs at Western European data centers 
are increasing at a particularly worrisome speed: 
13% to 17% between 2006 and 2007, according 
to some recent studies. The European Union has 
established a voluntary “Code of Conduct on Data 
Centres Energy Efficiency” to reduce energy use 
and the associated carbon emissions. 
 With the world’s thirst for more and more 
computer data, what’s a data center to do? 
 One solution is to move operations to a place 
where the cost of electricity may not be cheap 
but where energy prices are stable. Google, for 
instance, built a huge data center in The Dalles, 
in Oregon, and Microsoft put a data center in 
Quincy, WA. Both U.S. locations are powered by 

more cost-stable hydroelectric energy. Recently, 
Google purchased 1000 acres of land in Council 

Bluffs, Iowa, for a new 
data center because of 
the potential to tap 
into wind energy in 
that state. Unlike fossil-
fuel-based electricity, 

wind-supplied electricity costs are projected to 
be far more stable. 

Conserving Energy 
 For data centers that don’t have the 
luxury of chasing cheap energy around the 
globe, most have chosen the path of 
improving the efficiency of their 
operations. Verizon is doing that 
by using highly efficient fuel 
cells and supplementing 
its energy needs with 
solar panels. 
 The key to data 
c e n t e r  p o w e r 
management is 
understanding 
where the energy 
is going and how 
much  o f  i t  i s 
really needed to 
run a building’s 
air conditioning. 
Energy  aud i t s 
have identified 
bu i ld ing  ene rgy 
requirements as well 
as computing energy needs 
as primary components in 
energy use. 
 IBM claims that data centers 
can reduce their building energy 
requirements by 40% by following 
simple steps ranging from using outside air 

Continued on page 26 

Optical-based data centers 

have the potential to deliver 

more data per watt.

Server
Overhead
According to a study by 
IDC, unless organizations 
act on the infrastructure 
level to reduce power 
consumption, every euro 
spent buying new servers 
in 2012 will result in an 
associated €0.80 to power 
the existing data center 
infrastructure.
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Optical technologies and the people who work with them have brought 
tangible social, environmental, health, and economic gains to humanity. 

 Photonics impacts nearly every area of life 
on the planet. Laser-based and infrared sensing 
technologies are improving auto safety and 
combating public health threats and international 
terrorism. Optical innovations bring inexpensive 
and efficient alternative energy to rural and 
developing areas without access to electricity. 
And much of the world has come to depend on 
optical technologies for instant communications 
at home and in space, food inspections, personal 
and community security, and the growth of the 
entertainment industry. 

Solar Cookers
 The Solar Cooker Project (solarcookerproject.
org) is protecting and empowering the women 
of war-torn Darfur by providing them with an 
alternative to fire-wood cooking in refugee camps 
in Chad. Virtually all females age 15 and older 
living in the camps have been trained to use 
solar cookers.
 Jewish World Watch, an organization that 
combats genocide through education, advocacy, 
and refugee relief, is the project’s main sponsor in 
the refugee camps. Recognizing that women and 
girls are particularly vulnerable to rape, murder, 
and other attacks while gathering firewood outside 
the camps, JWW began offering the solar cookers 
to women there to allow them to remain within 
the relative safety of the camps and reduce their 
dependency on wood.
 The cookers consist of two simple black pots 
and plastic heat-retention bags surrounded by 
aluminum foil-covered cardboard which reflects 
the plentiful sun and converts it to heat energy. 
 The women use them to heat millet, vegetables, 
and sauces and to boil water. The cookers also 
provide income opportunities for the women who 
assemble the parts themselves, train other women 
to use them, and sew carrying bags to increase the 
cookers’ life span, currently six to nine months.
 More than 30,000 solar cookers have been 
manufactured and distributed in three Chad 
refugee camps where sunlight is present 330 days 
a year.
 The solar cookers benefit the environment as 
well. They decrease the unhealthy smoke from 
the wood fires in the camps and save one ton of 
wood each year.

Tzivia Schwartz-Getzug, executive director of 
JWW, will speak about the Solar Cooker Project 
at a Women in Optics presentation at SPIE 
Optics+Photonics, 5 pm Monday 3, August. 
More information: www.jewishworldwatch.org/
refugeerelief/solarcookerproject.html

Mosquito “Missile”
 An innovative and interdisciplinary use of a 
laser is also helping to stop the spread of malaria, 
which kills a child in Africa every 30 seconds. 
 Astrophysicists, including those involved in the 
so-called “Star Wars” anti-missile program during 
the Cold War between the United States and 
Russia, are collaborating with entomologists to 
develop a laser that could zap millions of disease-
spreading mosquitoes in a matter of minutes.
 The laser can be fired by hand from a flashlight-
sized device to knock out a mosquito’s sensors 
or mounted around a house or a village and 
programmed to shoot a mosquito’s wings off 
when it detects the audio frequency of a female 
mosquito. (Only female mosquitoes feed on 
human blood and transmit the disease.) Scientists 
are refining their technology so that the laser 
would be strong enough to kill a malaria-carrying 
mosquito but not strong enough to harm humans 
and useful bugs.
 Microsoft founder Bill Gates and Nathan 
Myhrvold, a former Microsoft executive who now 
runs Intellectual Ventures LLC, have invested in 
the research to combat malaria. There are some 
300 million acute cases of malaria across the globe 
each year, resulting in more than a million deaths, 
according to the World Health Organization.
 Scientists working on the mosquito laser 
include Lowell Wood, Szabolcs Márka, and SPIE 
member Jordin T. Kare who told CNN that the 
laser would be able to sweep an area and “toast 
millions of mosquitoes in a few minutes.”

Auto Safety
 Optical technology is also contributing to 
increased auto safety, with cameras and sensors 
that can warn of nearby cars, pedestrians, animals, 
and other objects that could pose a hazard. 
 Volvo’s new XC60 crossover utility vehicle 
has a laser mounted behind the rear-view mirror 
that monitors the area in front of a vehicle 

Light Up
The World
Someone once asked 
Light Up the World Foun-
dation co-founder Dave 
Irvine-Halliday why he 
began bringing unproven 
LED lighting to devel-
oping countries before 
the solid-state lighting 
industry had matured in 
the developed world first.

“Haven’t the poor waited 
long enough?” he 
answered. “Why can’t 
we trickle up and trickle 
down?”

Halliday says thousands 
of poor people in Africa, 
Afghanistan, Peru, and 
elsewhere are the grateful 
recipients of inven-
tions and innovations 
by optical engineers. 
LUTW is one of a growing 
number of humanitarian 
organizations that bring 
affordable, safe, healthy, 
and environmentally 
responsible illumination 
to people who do not 
have access to adequate 
lighting. 

“Lighting is so funda-
mental to human develop-
ment,” he says.

Watch a video interview 
about the LUTW project 
and listen to the podcast 
on the Solar Electric Light 
Fund (SELF) in the SPIE 
Newsroom. 
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Do you have a story to tell 
about how optics ben-
efits humanity? Send your 
suggestions to spieprofes-
sional@spie.org.



13July 2009     SPIE Professional    

and automatically stops the car if it senses an 
imminent impact with another vehicle. 
 Volvo’s system is designed for low-speed 
situations, below 30 km/h, and cannot detect 
pedestrians or bicyclists.
 A new BMW safety system can detect 
pedestrians and animals, however, with night 
vision technology. An IR sensor developed by 
Autoliv can be mounted on the grille of the 
BMW 7-Series and scan the road ahead—more 
than twice as far as the headlights can reach—for 
pedestrians. If a person approaches or an obstacle 
crosses the car’s path, the driver receives a warning 
from the in-dash monitor.
 Several automakers offer sideview cameras 
to help drivers parallel park and to see around 
corners at intersections. Radar sensors can also 
warn of potential dangers from behind. Several 
models of BMWs have safety innovations such 
as the Active Blind Spot Detection that give 
visual warnings and vibrate the steering 
wheel to warn a driver not to change lanes 
when another vehicle is in its blindspot. 
Ford and Chrysler have also added blindspot 
warning systems that use radar sensors on the 
rear bumper.
 Chrysler’s Cross Path Detection System uses 
rear bumper radar sensors and sounds an alarm 
when a vehicle is approaching from behind. Visual 
indicators also flash in the side mirrors to warn 
the driver and indicate from which side a vehicle 
is approaching.
 Infiniti offers an Around View Monitor as an 
option. It uses four wide-angle cameras, one on 
each side, to provide a 360-degree view around 
the vehicle and project images from the camera 
on monitor on the dashboard. Drivers can select 
several camera images to display, including a 
“bird’s-eye” view for an overhead perspective. n

Illustration by Al Yates
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Photonics technologies are helping 
farmers, food processors, and famine-
plagued areas of the world.

By Beth Kelley

Illustration by Al Yates
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More Info
Learn more online about 
how your food is scanned, 
poked, squashed, lased, 
and radiated all before it 
gets to your plate. Login to 
spie.org/spieprofessional 
for the extended online 
version of this article where 
you’ll find links and other 
information about related 
technical articles in the 
SPIE Newsroom and the 
SPIE Digital Library.

David Lamb’s lab has fiber optic color sensors to measure sugar levels in 
wine grapes. 

F Farming strategies and technologies have 
changed and adapted over the millennia to new 
environments, new crops, and new needs. Now, 
optical and photonic technologies are helping 
to make soil stronger, grapes sweeter, and food 
safer to eat. 
 Lasers and imaging sensors mounted on planes, 
fluorescence spectroscopy, lidar, and energy 
efficient LEDs are just some of the latest farming 
and food processing tools in the emerging field 
of optical farming, or agri-photonics. Photonics 
technologies can help predict protein levels in 
wheat harvests, determine when to harvest grapes, 
map water quality to observe the health of fish 
stocks, and screen for contaminants in spinach, 
tomatoes, and other foods. 

From the Ground Up
 Infrared sensing technologies now play key 
roles in determining the health of soil, nutrient 
content, and the hydrology of a particular 
agricultural area. 
 The U.S. Department of Agriculture is a 

major player in research and development of 
techniques to determine soil health and 

hydrology. Bill Kustas of the USDA 
Agricultural  Research Service, 

Hydrology & Remote Sensing Lab, 
says drought information “is being 

requested at increasingly high 
spatial resolution to assist in yield 

forecasting, drought mitigation 
and crop loss compensation 
efforts.”
 The lab uses microwave 
radiometry to measure 
surface soil moisture. It 
also uses thermal infrared 
remote sensing for mapping 
evapotranspiration because 
it does not require ancillary 
information about rainfall 
or soil moisture holding 
capacity. This makes it 

well-suited for application 
in areas lacking extensive 

precipitation monitoring 

15July 2009     SPIE Professional    

networks and surface characterization.
 The USDA-ARS lab also conducts studies 
on how water moves through soil and what farm 
contaminants might get carried with it. Remote 
sensing using narrow spectral bands has produced 
the best results, Kustas says.
 “Estimation of large-scale surface soil moisture 
has the potential to improve growing season 
numerical weather prediction accuracy over 
a broad swath of global agricultural areas,” 
says Kustas. “Such improvements would be of 
enormous value for agricultural management 
applications for the farmer.”
 Because water is a particularly important 
farm commodity in arid areas, whether for 
large commercial operations in California 
or small farms in Africa, Jan Kleissl of the 
University of California, San Diego, developed 
a method of measuring the sensible heat flux 
in agricultural fields using laser scintillation. 
Originally developed for military application, 
Kleissl’s method infers how much heat is emitted 
from the scintillation observed. 
 “The sensible heat flux is inversely proportional 
to evapotranspiration,” Kleissl says. “The 
more available soil  moisture, the more 
evapotranspiration.” 

Continued on page 16  
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 This method could be very cost effective for large-scale 
evapotranspiration monitoring. “Currently the system is best 
used in conjunction with statewide efforts to calibrate satellite 
remote sensing maps that then can be used by every farmer in 
the state,” he says. “For this, only about 10 measurement sites 
in the whole state would be necessary.”
 Another challenge for agri-photonics is measuring soil health, 
often indicated by soil bulk density. Soil bulk density is often 
used as an indication of ease of root growth, water concentration, 
and overall usability and quality. Ann Rossi at the University 
of California, Riverside, has developed a 3D laser technique to 
monitor soil density. Low bulk densities suggest more organic 
matter and therefore more nutrient-rich soil. 
 Previously, soil density was measured by water displacement, 
weight, and other methods that require destruction of the soil 
clod. Rossi’s scanner automatically rotates the dirt clod sample 
and assembles the individual scans to create a 3D model.
 “The main advantage of the 3D laser scanning method over 
the ‘clod method’ is that it is non-destructive,” says Rossi. “The 
same clod can be used for multiple analyses. 3D laser scanning 
can provide a more precise method of quantifying the size and 
shape of soil aggregates.” The 3D scanner is also more portable 
than the clod method and can be easily transported and used 
in the field. 

Measuring Crop Health
 Crop health and overall production can also be measured 
by photonics technologies.
 Kustas says his teams at the USDA have been using remote 
sensing data in the visible, near-infrared, and thermal-infrared 

wavebands to estimate crop yield and soil carbon sequestration. 
“We have also used NASA’s AVIRIS hyperspectral reflectance 
data (400 –2600 nm) for mapping canopy chlorophyll content,” 
Kustas says.
 David Lamb and his colleagues at the University of New 
England, Australia, use remote sensing methods such as spectrum 
and Advanced Spaceborne Thermal Emission and Reflection 
Radiometer (ASTER) imaging to test nitrogen content in 
soil, and indirectly the protein content of crops like wheat. 
Nitrogen levels in leaves influence chlorophyll concentration 
and therefore reflectance, making it easy to take remote sensing 
measurements of the amounts of nitrogen in plants.
 Wheat is a major crop in northern China, and higher crude 
protein content makes the wheat more valuable, both to 
consumers and farmers. The ability to forecast grain quality by 
NRI (nitrogen reflectance index), and thus estimate market 
potential for winter wheat harvest, allows farmers to make 
operating decisions and adjustments before the wheat goes 
to market.
 Lamb is also looking at ways to analyze wine grapes, a 
huge cash crop in Australia and other parts of the world. 
He uses fiber optics to measure sugar levels in individual 
grapes. Differences in a grape’s sugar concentration create an 
absorption spectrum that correlates with ripeness. Using fiber 
optics for measurements is less destructive than creating a grape 
slurry, he notes, as was done previously. And it can provide 
crucial information of when to harvest.

Ensuring a Safe Harvest
 Ensuring that food, drink, and pharmaceuticals are all safe for 
consumption is another way that photonics plays an important 
role in enhancing life on the planet. 

t Continued from page 15 

Lasers and telescopes are used in optical 
farming to detect evapotranspiration and 
help farmers decide when to irrigate.  

(Photo courtesy of Jan Kleissl)



17July 2009     SPIE Professional    

Farming
With LEDs
The ability to grow vegeta-
bles and fruits indoors using 
energy-conserving light 
sources makes it possible to 
cultivate crops year round 
in famine-plagued desert 
regions or the Arctic.

Blue and red LEDs have 
been found to be extremely 
effective sources of light for 
indoor farming and are be-
coming increasingly popular 
in Asia. 

• Hiroyuke Watanabe of 
Tamagawa University near 
Tokyo has reported that 
red LEDs promote root 
growth, while blue LEDs 
promote chlorophyll pro-
duction and leaf growth. 

• In March, Seoul Semicon-
ductor supplied 300,000 
blue and red LEDs for the 
LED Farming Demonstra-
tion Project sponsored by 
the Ministry of Economy, 
Trade & Industry of Japan. 
There are currently six 
operating plant factories in 
Japan.

• The Rural Development 
Association of Korea says 
cultivating crops with sup-
plementary lighting (LEDs) 
over approximately 3,000 
hectares will save 70% of 
energy use compared to 
incandescent lamps. 

Energy-conserving blue and 
red LEDs have been used to 
grow plants indoors all year 
round.

 Recent innovations in spectral imaging sensors 
have enabled improved food safety and food 
quality inspections with ruggedized in- or at-
line processing monitoring and direct real-time 
monitoring at a high volume.
 “There is a compelling need to improve process 
capabilities with proven technology advances in 
order to maintain a safe food supply,” says David 
Bannon, CEO of Headwall Photonics.
 Headwall Photonics is working with the USDA, 
including the USDA-ARS lab, to investigate 
the spectral characteristics of crops through the 
utilization of near infrared (900–1700 nm) and 
short-wave infrared (1000–2500 nm) sensors. A 
new imaging system, the Hyperspec™ Starter Kit, a 
device for which Headwall Photonics was a finalist 
in the 2008 Prism Awards for Photonics Innovation, 
is customized for agricultural researchers to combine 
the critical analytical technologies of reflectance 
and fluorescence spectroscopy.
 The kit can be used to identify levels of bruising 
in fruits and vegetables, pharmaceutical quality, and 
bacterial contamination, all critically important in 
the $50 billion market for specialty foods like fresh 
and dried fruits, vegetables and nuts. 
 BaySpec debuted its food inspection device, 
SAFEINSPECT at SPIE Defense, Security, and 
Sensing in April. This hand-held device is a 
Volume Phase Grating-based dispersive Raman 
system with no moving parts that can be easily 
transported to the field or border inspection point 
to check authentication, traceability, and quality 
control. No sample preparation is required.
 Eric Bergles, vice president of sales and marketing at 
BaySpec, says the new device is a non-destructive and 
affordable way to make spectroscopic measurements 
compared to mass spectrometer and conventional 
FTIR approaches.
 Ocean Optics has used miniature spectroscopy for 
applications such as monitoring the sugar content of 
fruits and vegetables, measuring the color of wines 

Left: An airplane-mounted passive imaging sensor with four filters allows David Lamb to create com-
posite images using any combination of blue, green, red, and near infrared wavebands. Right: Lamb’s 
team uses an active sensor on a small plane that flies low over the fields.  

as an indicator of flavor, and analyzing the oxygen 
content of salad dressings. Its Jaz unit is a modular, 
handheld spectroscopy platform.
 Ocean Optics is also developing a new 
approach to multispectral imaging that has 
potential for use in food and drug processing, says 
Jason Eichenholz, Ocean Optics’ CTO.
 “In both food and drug processing, miniature 
spectroscopy is especially useful because flexibility 
in detectors, light sources, and sampling optics 
allows for rapid implementation of instrumentation 
into the process, and it makes it much simpler to 
optimize setups,” Eichenholz says. 

Future Farming With Optics
 Much of the agri-photonics technology is 
already on the production line or in farmers’ 
hands, and provides information that farmers can 
apply directly to their crops.
 The National Center for Computational 
Hydroscience and Engineering (NCCHE) at the 
University of Mississippi and the USDA-ARS 
are developing a decision support system for land 
managers and farmers to help them optimize 
their conservation practices. Water quality 
surrounding farms can be degraded by pesticides 
and livestock waste, and the new system will 
integrate watershed models with a sophisticated 
channel erosion model (CCHE1D-3.0).
 Many of these optical technologies can also be 
employed on other applications. Kleissl believes 
his laser scintillation system would also be useful 
to monitor urban heat islands, the heat emitted 
from urban areas into the atmosphere. It could be 
used to quantify the effect of urban heat island 
mitigation measures such as tree planting.  
 “The number and market size of spectroscopy 
instruments is expected to grow exponentially,” 
says Bergles. n

–Beth Kelley is an SPIE editor.
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(Photos courtesy of David Lamb)
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SPIE celebrates past breakthroughs, current applications,  
and future possibilities for coherent light.

 SPIE is celebrating laser technology during 
the run-up to the 50th anniversary in 2010 of 
the first demonstration of a working laser with a 
multifaceted look at the rich array of applications 
for the technology.
 Since Theodore Maiman successfully 
demonstrated his ruby laser at Hughes Research 
Labs in California on 16 May 1960, scientists, 
engineers, inventors, and 
entrepreneurs all over the 
world have found countless 
ways to make and use lasers, 
spawning billions of dollars’ 
worth of new industries.
 Today, laser technology 
impacts nearly every aspect 
of life on the planet and 
has opened new fields of 
science, technology, and 
medicine.
 Laser light diagnoses 
and treats disease; enables 
the Internet, GPS, and 
supermarket scanners; 
provides entertainment via 
CD and DVD players; and 
allows us to measure distances between Earth and 
the stars, to name just a few laser applications. The 
use of laser technology for precision cutting and 
manufacturing of autos, aircraft, and MP3 players 
has become standard, and laser beams can sense 
and measure gases in the atmosphere.
 As a light-based technology, the laser has 
always been a core area advanced through 
SPIE conferences, exhibitions, educational 
programs, and publications. The Advancing 
the Laser tribute includes a Web site (spie.org/
advancingthelaser), articles by and about past and 
current laser luminaries, and activities at several 
SPIE events throughout the year.
 An article about the National Ignition Facility 

in California, the world’s largest and highest-
energy pulsed laser system, is also available on 
the Web site. (See page 20.)
 SPIE events in Europe and North America 
will showcase laser speakers and projects. SPIE 
Photonics West, which includes the LASE (Lasers 
and Applications) Symposium and will be held in 
San Francisco, CA, in January 2010, will be the 

site of several activities for 
the celebration, including 
displays of state-of-the art 
laser technology and high-
level talks by laser experts.
 A workshop and plenary 
speakers at SPIE Europe 
Optics+OptoElectronics 
in Prague in April also 
focused on laser technology. 
Rodolfo Bonifacio of the 
Italian National Nuclear 
Physics Institute gave 
a plenary presentation 
on the Quantum Free 
Electron Laser there, 
and a workshop covered 
collaborative efforts of the 

emerging European laser facilities such as HiPER 
(the High Power Laser Energy Research project), 
ELI (the Extreme Light Infrastructure), and the 
European X-Ray Laser project (XFEL).
 SPIE’s Advancing the Laser tribute includes 
an overview of major laser institutes around the 
world, stories from the history of laser R&D, 
predictions about future possible applications, 
multimedia interviews with laser luminaries, and 
other articles and video features.
 Among those making predictions about the 
future of laser technology is George Neil, associate 
director of the Thomas Jefferson National 
Accelerator Facility in Virginia where he manages 
the Free Electron Laser. 

To the Moon 
and Beyond
Charles Townes, who 
shared the 1964 Nobel 
Prize in Physics with 
Nicolay Basov and 
Aleksandr Prokhorov 
for the 1958 invention of 
the microwave-emitting 
maser, discussed his 
awe of the applications 
for the laser in a 2003 
publication.

“The ruby laser was 
used in many early 
spectacular experi-
ments. One amusing 
one, in 1969, sent a 
light beam to the Moon 
where it was reflected 
back from a retro-
reflector placed on the 
Moon’s surface by astro-
nauts in the U.S. Apollo 
program. 

“The round-trip travel 
time of the pulse pro-
vided a measurement 
of the distance to the 
Moon.”

– Excerpted from A Cen-
tury of Nature: Twenty-
One Discoveries that 
Changed Science and 
the World, University of 
Chicago Press, Laura 
Garwin and Tim Lincoln, 
editors

• The SPIE Newsroom 
regularly adds new 
technical articles and 
video interviews about 
the latest laser tech-
nologies. Go to spie.
org/news-lasers

• Optical Engineering, 
SPIE’s flagship journal, 
is preparing for a spe-
cial section on lasers 
early in 2010.
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LASERS 
And Air Quality
Researchers from Princeton and 
Rice universities studied changes in 
Beijing’s air quality during the 2008 
Summer Olympics with laser-based 
sensors. The project was spon-
sored by MIRTHE, a partnership of 
six institutions that use quantum 
cascade laser technology to mea-
sure airborne chemicals. The center 
was established by the National 
Science Foundation and is led by 
Princeton’s Claire Gmachl.

They used a quantum cascade 
laser open path sensor, which 
emits a beam of light that travels 
up to a kilometer to a reflector 
that bounces the beam back to its 
original source. Another sensor col-
lects air samples at a single point 
and then passes a beam through 
the air in an internal chamber.

The sensors work on the principle 
that different gases absorb different 
wavelengths of light. By analyzing 
the signatures of the gases that 
pass through the laser beams, the 
researchers were able to study 
changes in smog levels.

SPIE CEO Eugene Arthurs and Maiman in 2001. Maiman died 
in 2007.

 Neil says he expects a great expansion of the use of lasers 
in the production of materials for enhanced properties such 
as unusual surface alloying, laser glazing, and pulsed lased 
deposition of organics.
 “Photo-catalyzed surface reactions may play an increasing 
role in industrial processing,” Neil says. “I also believe medical 
uses of lasers will expand to diagnosis and treatments of 
melanomas as well as advances in photodynamic therapies 
with tunable lasers.”
 Jim Pearson, director of research and administration at 
CREOL, the College of Optics & Photonics at the University 
of Central Florida, also points to medical applications as a high 
impact area for lasers of the future. Pearson worked at Hughes 
Research Lab in the 1970s, in the very room where Maiman 
fired the first ruby laser.
 “From the time of the laser being ‘a solution looking for a 
problem,’ to today providing an enabling solution to almost 
every application from medicine to communications to defense, 
laser technology will continue to provide solutions to more and 
more problems,” Pearsons says.
 “The technologies I think will have the greatest impact 
in the next 5-10 years are nanophotonics, ultra-small laser 
and related optical components, and ultrafast photonics, 
pulsed lasers with pulse durations in the femtosecond and 
attosecond regime.” Go to spie.org/advancingthelaser to 

also see SPIE Newsroom archival interviews with laser 
inventor Theodore Maiman, Nobel Laureate Charles 
Townes, and others. n
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T
The National Ignition Facility, with 192 laser beams,  
is the world’s largest and highest-energy pulsed laser system. 

By Rich Donnelly

 The National Ignition Facility (NIF), dedicated 
on 29 May at Lawrence Livermore National 
Laboratory in California, represents exciting new 
capabilities in the world of lasers and clean energy. 
While researchers joked in the 1960s that the 
laser was “a solution looking for a problem,” the 
world’s largest high-energy pulsed laser system at 
NIF is likely to solve twin problems in physics and 
global energy demand by harnessing the power of 
nuclear fusion as a source of electricity.
 Federal and state dignitaries and international 
scientists who attended the dedication lauded the 
new facility’s potential to revolutionize the world’s 
energy system and the feat of optical engineering 
that will allow NIF to create conditions and 

conduct a wide range of experiments never before 
possible on Earth. 
 The guests included many current and 
former staff of the LLNL laser program and 
international scientists who have and will 
continue to collaborate on the new user facility.
 NIF “promises to blaze a new trail toward 
sustainable, carbon-free energy independence,” 
U.S. Sen. Dianne Feinstein of California said.
 “A successful demonstration of ignition and energy 
gain at NIF would be a transforming event that would 
solidify fusion’s potential as an important energy 
source,” added Steven Koonin, Under Secretary for 
Science at the U.S. Department of Energy. Koonin 
called the dedication of NIF a milestone “in an 
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Ignition 

experiments  

on NIF will be 

the culmination 
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30 years 

of inertial 
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research and 

development, 
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the door to 
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of previously 

inaccessible 

physical 

regimes.
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exciting scientific journey that will create a lasting 
legacy of discovery, innovation, and security and 
allow the nation to reap the benefits of this visionary 
investment in its future.” 
 SPIE CEO Eugene Arthurs called NIF “the 
most massive optical engineering project ever” and 
echoed the sentiments of many who look forward 
to discoveries in plasma physics, astrophysics, and 
extreme matter conditions that will change and better 
the world. Arthurs, who also attended the dedication, 
said NIF’s lasers “will open the way to practical fusion 
sources, just as Ted Maiman’s ruby laser opened the 
way for lasers to revolutionize our world.”
 NIF Project Director and SPIE Fellow Ed Moses 
is also excited about what the future holds for 
the giant lasers at NIF. “NIF’s success will be a 
scientific breakthrough of historic significance – 
the first demonstration of fusion ignition in 
a laboratory setting, duplicating on Earth the 
processes that power the stars,” he said.
 NIF has 192 laser beams, each one the most 
energetic UV and IR laser yet constructed.
 “They all put out around 10 kilojoules at the 
third harmonic of neodymium glass, which is at 
351 nanometers. Ten kilojoules in approximately 
10 nanoseconds,” Moses says. “You put all that 
together and you get a lot of energy on targets 
in a very short time. And it all works.”
 NIF will replicate the extreme conditions 

needed to achieve the long-sought goals of fusion 
ignition and burn as well as energy gain, creating 
and igniting a small, man-made star with laser light. 
It will also be the first facility to demonstrate both 
phenomena in a lab, a major step towards building a 
nuclear fusion power station that could be a source 
of safe, limitless, and carbon-free electricity.

Challenging Construction
 With more than 7000 large optics with 
apertures up to 40 cm and 30,000 small optics 
under 10 cm apertures, the NIF project posed 
some significant challenges in tolerancing, 
stability, and coatings.
 “We have to have all the beams hit the targets 
within 50 microns RMS,” Moses said in an 
interview earlier this year, “not a trivial challenge” 
considering the size of the building, more than 
200 meters long. 
 “We have over 60,000 control points on the NIF, 
and they’re very smart in that each one of the beams 
sort of works on its own when you’re aligning it. It’s 
an autonomous alignment system. They go work 
on their own to bring themselves to target chamber 
center during around a three-hour countdown. At 
around T-minus 100 seconds, a master clock takes 
over, queries all the laser beams and starts charging 
the power supply, and at T-minus 1 second, all our 
loops close, lock, and then the system fires.”
 Moses says that maintaining uniformity of the 
laser beams was one of the big challenges of NIF. 
“The specifications of the near-field and far-field 
intensity distribution are very demanding,” he 
says. “In the near field, in the peak to mean, you 
can only have a variation of 12% or less. Across 
a big aperture like that, that’s hard.
 “The reason you have that challenge is because 
we try to run at the highest fluence possible 
that doesn’t damage the optics. So if you have 
a lot of variation in the beams in 
the near field, you will have places 
where you damage the optics for 
no particular reason. And what we 
have done through not only our 
very sophisticated optical design but 
through development of incredibly 
good surface characteristics of the 
glass and the mirrors, we have 
reached that, and actually exceeded 
that capability.” 
 With a deformable mirror and an 
interferometer on each laser beam, 
during the very last few seconds the 
beam is brought into “very exquisite 
control of the phase front, so as it 
propagates we get good beam quality 
throughout the system,” Moses says.

Continued on page 22  

The target positioner and target alignment 
system precisely locate a target in the NIF target 
chamber. The target is positioned with an accu-
racy of less than the thickness of a human hair.
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Energy 
Needs
NIF will not itself be used 
to generate electricity. 
But NIF’s laser experi-
ments, with fusion igni-
tion and burn and energy 
gain in the lab, should 
bring fusion energy a 
major step closer to be-
coming a viable source 
of virtually limitless 
energy. 

Fusion, nuclear fission, 
and solar-produced 
energy (including 
biofuels) are the only 
energy sources capable 
of satisfying the Earth’s 
need for power for the 
next century and beyond 
without the negative 
environmental impacts of 
fossil fuels.

Energy experts estimate 
that over the next 75 
years, the demand for 
energy could grow to 
as much as three times 
what it is today, while af-
fordable and accessible 
supplies of petroleum 
and natural gas will 
decline steadily and may 
well be exhausted by the 
turn of the century.

–Source: NIF

Photos courtesy of LLNL and DOE.

SPIE CEO Eugene Arthurs outside the 
target chamber.
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 S t a b i l i t y  i s 
maintained through a 
nested series of controls 
from the most low 
tech – concrete in the 
floor so it’s seismically 
stable and isolated from 
other machinery – to a 
temperature control for 
the air conditioning of 
the system, to “local 
control loops that are 
near the optics, through 
very sophisticated 
optical design, relay 
imaging design that 
takes a lot of pressure 
off of the systems, and 
finally to pointing and centering systems and 
phase control systems that manage each beam 
independently of the other.”
 The coating challenge was addressed by 
communicating with vendors about the 
specifications that would be required for the 
extremely high power of NIF—in the IR section 
around 20 joules per square centimeter, and the 
UV section up to 10 joules per square centimeter, 
Moses says. 
 “This is kind of a place where people have 
never worked before, in the sense that we have 
gigawatts per square centimeter peak power also. 
If you look at historical legacy glass slab lasers such 
as Nova (at LLNL) and Omega (at the University 
of Rochester), they generally run under a joule per 
square centimeter. So we had to figure out ways 
to get these surfaces to take around 10 times the 
performance that had ever been done before.”
 The facility conducted target experiments as 
far back as 2001 with just a few laser beams, and 
in January of this year with 96 beams. On 26 
February, the first 192-beam system test shot was 
fired, marking the unofficial completion of the 
NIF construction project. The Department of 
Energy certified NIF’s completion in March.

Laser Applications
 In addition to energy for the future, the NIF’s 
primary missions include national security and 
understanding the universe. Moses noted that 
there are many benefits to being able to create 
conditions to study fusion reactions in lieu of 
weapons testing. The NIF target chamber will also 
allow study of the cosmos, for example. 
 “Some pretty far out stuff can be done on the 
NIF. So instead of having to look through our 
beautiful telescopes and inferring what’s going on, 
we’ll be able to assemble a very small supernova 

inside the target chamber on schedule, have all 
your diagnostics in place, and fire it away and 
study it.” 
 Perhaps NIF’s greatest potential, however, is 
the possibility of verifying the potential for fusion-
fission energy, from a concept called LIFE (laser 
inertial fusion engine). 
 According to the NIF Web site, LIFE power 
plants could generate gigawatts of power 24 hours 
a day for as long as 50 years without refueling 
while avoiding carbon dioxide emissions, easing 

t Continued from page 21 

NIF’s Laser Bay 2, where half of the 192 beam-
lines are housed. 

A hohlraum cylinder, which contains the NIF fu-
sion fuel capsule, is just a few millimeters wide, 
about the size of a pencil eraser, with beam 
entrance holes at either end. The fuel capsule is 
the size of a small pea. 

Fact File 
From NIF
• NIF’S 192 giant lasers 

are housed in a 10-
story building in Liver-
more, CA, the size 
of three U.S. football 
fields. 

• Experiments leading 
to controlled, self-
sustaining nuclear fu-
sion and energy gain 
will begin in 2010.

• The energy of all 192 
laser beams will be 
focused on a pea-
sized target filled with 
deuterium and tritium 
fuel, creating temper-
atures and pressures 
found only in the core 
of stars and giant 
planets and inside 
nuclear weapons. 

• The resulting reac-
tion will “ignite” the 
hydrogen atoms’ 
nuclei in the same 
fusion energy process 
that provides the life-
giving energy of the 
sun. 

• This fusion reaction 
will release many 
times more energy 
than the laser energy 
that was required to 
initiate the reaction, 
serving as the “proof 
of principle” of inertial 
confinement fusion.

• Take a virtual tour  
of the facility at 
https://lasers.llnl.gov/
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Lawrence Livermore  
National Lab is one 
of the international 
sponsors of SPIE Laser 
Damage in Boulder, CO 
(USA), in September.
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NIF Chief Ed Moses
SPIE Fellow Edward Moses, who was recently inducted 
into the National Academy of Engineering, says his 
career experience was ideally suited to bring him to his 
current position overseeing the creation of the NIF.

“I have the lucky combination of backgrounds in that I 
grew up in construction, went to college in engineering, 
and even though I got my PhD in electrical engineering at 
Cornell, I really did all my work in applied physics–laser 
physics in particular, and quantum electronics,” he says. 

“When I came to Lawrence Livermore Laboratory in 
1980, I worked on the atomic vapor laser isotope separa-
tion program and built a lot of laser systems.” 

He then worked in industry for five years before returning 
to Livermore to work on the NIF. 

He calls his skill set “very apropos” for putting together 
a multidisciplinary team. “It’s quite a gamut that’s been 
working on it, and they’re all around the country and 
around the world. This has been a great team that has 
put this together, and we’re very excited about the work 
we’re about to do.” 

More
A podcast of Ed Moses discussing the challenges and 
possibilities for the NIF can be found on the SPIE News-
room: spie.org/x34849.xml

Sen. Dianne Feinstein 
discusses the future 
energy possibilities of 
NIF as Ed Moses, NIF 
director, and George 
Miller, LLNL director,  
look on.

proliferation concerns, and minimizing the problems of long-
term nuclear waste disposal. 
 “The energy mission is extremely interesting to us; people have 
considered that the long pole in the tent for a long time,” Moses 
says. “You make the fusion process easier, you take advantage of 
all the energy in the fission fuel, and you get rid of the waste. The 
remarkable thought is that you make your own fusion fuel, your own 
fission fuel, you get the maximum use of the energy that’s available, 
and get rid of the waste products, all in situ, all in one space. 
 “We’ve had this reviewed by a lot of people, both scientific 
and policy people,” he adds, “and there’s a lot of interest in the 
community about it.”
 Moses credits the nearly 3000 partners in the construction 
of NIF with achieving the goal of completing the facility. From 
construction companies to lens manufacturers, they all played 
an important role in the project. “They deserve as much credit 
as we do for what we have here,” Moses says.  n

–Rich Donnelly is managing editor of the SPIE Newsroom.

William T. Rhodes, Editor
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SPIE proudly supports the International Year of Astronomy 2009, 
an initiative of the International Astronomical Union and UNESCO 
celebrating four centuries of telescopic observations of the cosmos 
with an instrument that has provided astounding images to drive our 
imagination. 

With its theme of “The Universe: Yours to Discover,” the International 
Year of Astronomy connects and supports networks of professional and 
amateur astronomers, educators, and astrophysicists across the globe, 
sharing valuable sources of knowledge about our place in the Universe. 

Our scientific community continues to refine the optics, instruments, 
interferometry, robotics, and remote sensing technologies that profoundly 
extend our vision and begin to answer ages-old questions.

What is out there?

Are we alone in the Universe?

What does the past tell us about the future?

Soon-to-be-realized projects such as the James Webb Space Telescope 
(JWST) and the Atacama Large Millimeter/submillimeter Array (ALMA) will 
help us to recognize extrasolar planets, perhaps identifying those with 
environments suitable for life as we know it.

Future generations of astronomers will continue the quest for new depths 
of understanding into the dynamics of black holes, dark energy, distant 
galaxies, and the expansion of the Universe.

SPIE offers free, full-size posters depicting optics used in astronomy, remote sensing, 
nanotechnology and other fields for use in schools and public outreach projects.  
Visit spie.org/posters.

www.spie.org
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t Continued from page 11 

to cool equipment, reusing the heat produced 
from the servers, to reconfiguring the server 
space. An IBM data center in Switzerland, for 
instance, uses waste heat to warm a community 
swimming pool. And Telehouse Europe, which 
provides data center facilities and connectivity 
to 700 customers in the UK, France, Asia, and 
the United States, opened a 19,000-square-meter 
data center in London earlier this year that will 
transform waste heat into energy for commercial 
and domestic residents in the community. This 
energy efficiency will reduce up to 1110 tons of 
carbon dioxide emissions per year while providing 
9 MW of power to its neighbors.
 Other methods of conserving the energy used 
by computers and monitors include installing 
software to remotely shut off computers not 
in use. Google has deeply analyzed its energy 
footprint and has taken its non-computing power 
needs down to less than 20% of the overall 
power required. Compare that to the standard 
data center which may consume more power in 
thermal control than in the 
actual computing. 
 Now that energy efficiency 
from the building perspective 
is well in hand, the challenge 
today is to achieve more 
computing power with less 
energy and to do so in a 
smaller space. The most 
energy-efficient approach, 
according to IEEE, is to transfer the data packets 
at the highest possible rate in the least amount 
of time. 
 Fast is in fact better. This is where optics is 
poised to play a critical role. 

Seeing the Light
 Photons can be a lot more efficient than 
electrons; fiber can carry greater bandwidth than 
copper and uses less power to do it. In the data 
centers, at the old 1 Gb/s rates, copper and fiber 
were both equally cost-effective. 
 However, as data centers increasingly migrate 
to links with speeds greater than 1 Gb/s, copper 
systems would need to replace ordinary twisted 
pair cabling with Cat 6A (Augmented) which is 
expensive and bulky. 
 Easily able to handle the higher bandwidth 
rates, fiber becomes far more attractive. These 
days, data centers are increasingly using laser- 
optimized multimode fiber such as OM-3 in 
their links. 
 The fiber transceivers in these systems need less 
than a quarter of the power of the conventional 

high bandwidth transceivers–and therefore 
generate less than a quarter of the heat. In 
addition, the data from multiple optical ports 
can be multiplexed out over a single fine high-
bandwidth fiber, so that there are no bulky wire 
harnesses blocking the flow of ventilating air. A 
fiber system both generates less heat, and allows 
more efficient heat removal.
 At high data densities, optoelectronic interfaces, 
photonic switches, and optical backplanes are 
lower in power consumption than the traditional 
electronic components. As a result of lower direct 
power consumption, they require less cooling, 
which is the other source of power consumption 
in the data centers. 
 As an added bonus, optical interfaces and 
optical waveguides reduce EMI issues in the 
dense environments of the data center racks and 
boards.

Cooling With Switches 
 Glimmerglass’ photonic switches require 
85W to power 192 ports, each providing 10 Gb/s 
connectivity. Standard switches require multiple 

kilowatts of power for similar 
configurations. But then there 
are the cooling requirements. 
Not only is the direct power 
consumption difference on the 
order of 100X, it is then doubled 
by the power needed for thermal 
control. 
 ASHRAE guidelines indicate 
that an equal thermal unit of 

cooling is required for each kW of power. Verizon’s 
TEEER metrics (Telecom Equipment Energy 
Efficiency Ratings) score Glimmerglass switches 
as 1000X greater efficiency than equivalent 
traditional equipment.
 Luxtera has developed Blazar, an active optical 
cable that supports Ethernet, Infiniband, and 
Fibre Channel. This product has four permanently 
attached transceivers on a length of single mode 
cable up to 300 meters. It is intended for rack-
to-rack or shelf-to-shelf interconnection, or 
other similar mid-range use, with low power and 
low cooling benefits. The Blazar cable, another 
example of optical innovation for the energy-
efficient data center, won the top prize in the 
inaugural Prism Awards for Photonics Innovation 
earlier this year.

Going Small Is Big 
 As computing demand continues to increase, 
manufacturers are also working to increase the 
number of cores on a single chip. The cores are 
the “brains” of the computer. Presently these cores 
are connected via millions of fine copper wires. 

Greener IT
A study by IDC, a global 
provider of advisory ser-
vices in the technology, 
telecommunications, and 
consumer technology 
markets, found that green 
initiatives are becoming 
ingrained in the fabric of 
technology companies, 
with 71% of business and 
technology executives 
in 10 industrial countries 
rating green IT adoption as 
their highest priority. IDC’s 
global Green IT survey also 
noted that Japan is a leader 
in green IT in many ways, 
having adopted many envi-
ronmentally friendly policies 
years ago. Yet investment 
in green IT is lower in Japan 
than in other regions.

Photons 
can be a lot 
more energy 
efficient than 

electrons.

Read More
• The SPIE Newsroom 

offers free technical 
articles and e-mail 
updates on solar and 
alternative energy  
(spie.org/news-solar) 
and optoelectronics and 
optical communications 
(spie.org/news- 
optoelectronics).

• Look for an article in 
the next issue of SPIE 
Professional about green 
entrepreneur Bruce 
Cheng, chairman of 
Delta Electronics. Delta 
is a world leader in sup-
plying high efficiency 
power supplies for 
computers, data centers, 
communications, and 
consumer products. 
Environmental protec-
tion and energy saving is 
carried out in its product 
development and daily 
operations.
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Even at chip level, moving electrons through the 
copper wire is power intensive and the amount of 
information it can transmit is limited.
 If, instead of moving electrons around the chip, 
an optical network is used, less energy would 
be required and the chip would have greater 
flexibility in the amount of data it can handle. 
Optical switching devices have the potential to 
supply a bandwidth exceeding 1 Tb/s. Researchers 
at IBM have been working to develop on-chip 
optical network based on silicon nanophotonic 
integrated circuits.  n

Nerac Inc. (www.nerac.com) is a global research 
and advisory firm for companies developing 
innovative products and technologies.
 Analysts for Nerac regularly write about 
product and technology innovations, market 
trends, and intellectual property for the SPIE 
Newsroom, spie.org/newsroom.

Power 
Shares
A 2007 report by AMD 
shows that electricity 
used by servers in 
the United States and 
Europe comprises about 
two-thirds of the world’s 
total, with Japan, Asia/
Pacific and the rest of 
the world each falling at 
between 10% and  
15% of the total. The 
United States’ share of 
world server electricity 
use from data centers 
was 40% in 2000.

T
Photonics in Singapore
 The Optics and Photonics Society of Singapore 
(OPSS, opssg.org), with roots in the former 
SPIE Singapore Chapter, was launched earlier 
this year as the small Southeast Asian country 
continues to nurture its reputation as business- 
and innovation friendly.
 The Singapore government recently lowered 
several key tax rates on entrepreneurial activity, 
and the island nation was rated No. 1 in 
innovation leadership in a global innovation 
index in March. A broad research study 
produced by the Boston Consulting Group, the 
National Association of Manufacturers, and the 
Manufacturing Institute, all in the USA, cited 
Singapore’s extensive support of manufacturing 
industries, technology, and education as reasons 
Singapore is the foremost international leader 
in innovation.
 A 2008 report by ECA International, an 
organization of international human resource 
professionals, rated Singapore as the best place 
in Asia for internationals to live.
 Singapore’s welcoming attitudes, strong, 
educated workforce, and wide diversity of high-
tech industries and educational institutions 
were acknowledged as former SPIE President 
Kevin Harding congratulated the new photonics 
society this spring. 
 “SPIE has been honored to enjoy the 

leadership and participation of members of the 
former Singapore regional chapter of SPIE in 
our activities promoting optics and photonics 
throughout the region and the world,” Harding 
said.
 OPSS aims to support greater interaction 
between the optics and photonics community 
in Singapore in both academia and industry 
by providing a forum for discussion and growth 
among the multidisciplinary groups, said OPSS 
Chair and SPIE Fellow Anand Asundi. He said 
the group plans to organize and participate in 
local and regional conferences and provide an 
educational outreach program for optics students 
and professionals.
 Elected to the OPSS Executive Committee 
along with Asundi at a meeting in March 
were:
• Robert Huang, Vice Chair 
• Qian Kemao, Secretary 
• Chee Oi Choo, Treasurer 
• Ravi Kumar K., Standing Committee Chair 

for Education 
• Vijay Raj Singh, Standing Committee Chair 

for Industry 
• Quan Chenggen, Standing Committee Chair 

for Membership and Publicity
 Zhao Liping and Huang Xuebo were appointed 
honorary auditors.  n

SPIE Fellow and 
recent SPIE Board 
member Anand Asundi 
is chair of the new 
Optics and Photonics 
Society of Singapore.

–Rosemarie Szostak is a technology 
and innovation analyst for Nerac, 
advising companies on energy, 
materials, and sustainable design. 

–Margaret Fiore is  Nerac’s 
electrical engineering analyst, 
specializing in optics, lasers, 
aviation, telecommunications, 
intellectual property, and other 
technology subjects. 
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SPIE Online Courses 
Offer Flexibility

S SPIE will launch a series of online  courses 
on photonics topics, offering flexibility and 
more opportunities for ongoing, professional 
education.
 SPIE worked with Alfred Ducharme, assistant 
dean of Distance and Distributed Learning at 
University of Central Florida (UCF), to develop 
and film the courses that are being offered on the 
Web, on demand.
 “Students are typically juggling work and family 
schedules while trying to benefit themselves 
and their organizations with higher education. 
Distance learning courses offer this to students,” 
Ducharme says.
 Courses are developed primarily for working 
engineers and scientists who need to fulfill 
requirements for ongoing professional education, 
who are interested in learning about emerging 
approaches and tools, or who want a refresher on 
fundamental optics topics.
 “Nowadays, we often have to wear many hats 
to be successful,” says Jiang Hsieh, an SPIE online 
instructor from GE Healthcare.
 Ducharme sees distance learning on UCF’s 
campus as well as in corporate settings as a cost-
effective way to uniformly train employees at all 
levels. One example is a laser safety video shown 
to employees before handling lasers. 
 SPIE determined that offering its conference-
based short courses online would be useful 
to constituents who could not travel to SPIE 
meetings because of time or fiscal restrictions.

 “It is not always 
viable to wait until 
a course is presented 
at a meeting that 
might be a  year 
away,” says former 
S P I E  P r e s i d e n t 
Kev in  Hard ing , 
senior researcher at 
GE Global Research  
a n d  a n  S P I E 

instructor. “Engineers 
today rely much more on the 
Internet for fast, timely 
information. Online courses 

help fill that role.”
 Working with Ducharme 
as adviser, SPIE Education 

Services developed the first SPIE 
online courses, to be launched this 

summer. The online courses contain the same 
material as those offered at SPIE meetings and 
are taught by the same instructors.
 The first courses SPIE is offering online are:
• Basic Optics for Engineers—Al Ducharme, 

University of Central Florida
• Basic Optics for Non-Optics Personnel—Kevin 

Harding, GE Global Research
• Fundamentals of Medical Imaging Processing 

and Analysis—Thomas Deserno, RWTH 
Aachen

• Principles and Advancements in X-Ray 
Computed Tomography—Jiang Hsieh, GE 
Healthcare

 Convenience for the students is one of the 
many benefits of the online format. While short 
courses at conferences can sometimes last all day, 
the online courses are broken up into 30-minute 
segments that can be viewed over multiple days 
when the student can fit it in. There is also a 
quiz after each section, set by the instructor, to 
emphasize key learning objectives and to allow 
students to view each topic at their leisure or 
review one subject at a time.
 The courses are presented in full-screen video 
with PowerPoint slides, and students can earn 
continuing education credits and certificates just 
as in the courses offered at SPIE meetings. 
 Course instructors, often the authors of 
definitive texts in their areas of expertise, have 
found the online courses to be useful to them as 
well. “I modified the [SPIE] classroom course with 
respect to the online course,” says Deserno, an 
SPIE member and professor of medical informatics 
at Aachen University of Technology (RWTH) 
in Germany. “After finishing the online course, 
I took advantage of the improved structure and 
used it for the classroom course, too.”
 Ducharme sees distance learning becoming 
ubiquitous in ongoing education. “I predict that 
as instructors become familiar with asynchronous 
delivery and online collaboration, most of the 
industry will move in this direction.”
 “Online students will come to SPIE to learn 
because SPIE will be the filter for optics-related 
knowledge and will produce relevant high quality 
online courses,” says Ducharme.
 For more information on the multiple formats 
that SPIE offers continuing education in optics: 
spie.org/courses.  n

Online
Courses
• Video of the instructor  

synchronized with Power-
Point slides, indexed for 
easy reference

• Instructor biographies 
and links, including 
contact information to 
follow up with more 
questions

• Access to courses on 
demand, for one year 
after purchase

• CEUs and the same 
certificate of completion 
as if taking the course at 
an SPIE meeting

CEUs
SPIE is authorized by the 
International Association 
for Continuing Education 
and Training to provide 
continuing education 
units (CEUs). One unit is 
awarded for every 10 hours 
of participation in qualified 
continuing education.
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Innovation Starts Here
The world’s largest collection of optics and 

photonics research

SPIEDigitalLibrary.org

Students Make
Photonics ToolkiT
Success in Canada
 Collaboration among optics students and support 
from SPIE brought the Photonics ToolkiT conference 
to life in Canada’s largest optics and photonics university 
research center earlier this year. Held in Québec City 
at the Center for Optics, Photonics and Lasers (COPL) 
at Laval University, the three-day workshop attracted 
more than 100 graduate students in optics from 10 
universities in Canada and the United States. 
 The event was organized by students from Laval, 
École Polytechnique de Montreal, and other universities 
in the region and received support from SPIE, the 
Canadian Institute for Photonics Innovation, and 
other organizations. Its main purpose was to offer a 
variety of practical tools which are usually not included 
in a university education in optics.
 For example, workshops gave tips about job seeking, 
resumes, interviews, working with specific software, 
and effective oral presentations. Two discussion panels 
and a “Cocktail with the Experts’ event supported the 
other main objective, to promote networking among 
experts in the field and students. 

 Other activities included a poster presentation, 
laboratory visits (pictured above), and presentations 
on several research centers. Because Photonics 
ToolkiT was so successful, organizers are considering 
holding another workshop in the future.  n

– David Hélie and Gabrielle Thériault
Laval SPIE Student Chapter

EIT Focus on Entrepreneurship
Entrepreneurship will play a central role in the 
newly established European Institute of Innovation 
& Technology and its Knowledge and Innovation 
Communities. 

EIT, based in Budapest, is the EU’s flagship initia-
tive for boosting Europe’s innovation capacity and 
addressing a shortage of high-tech entrepreneurs 
who can stimulate economic growth.

The EIT is establishing master’s, doctoral, and post-
doc programs that will emphasize learning about 
entrepreneurship by “doing entrepreneurship.” 
More information: eit.europa.eu
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African Laser Beam Workshop
Mixes Study and Networking 
 Organizers of an introductory workshop on laser beams for 
African postgraduates, young scientists and optical technicians, 
organized by South Africa’s CSIR National Laser Centre 
(NLC), hope that its success will further the development of 
photonics in Africa. 
 The workshop also attracted the participation of several 
members of SPIE. Organizer and SPIE Senior Member Andrew 
Forbes, instructors Fred Dickey and Raul Hernandez, and many 
of the student participants from all over Africa represented the 
Society at a memorable week-long event in March. Forbes is 
Research Group leader for Mathematical Optics at the NLC, 
as well as senior lecturer at the University of KwaZulu-Natal 
(Durban, South Africa). 
 Twenty-nine delegates representing 17 institutes across 10 
countries attended the short course, “Introduction to Laser 
Beams,” at a highlands retreat in Dullstroom, South Africa. 
Most of the delegates were students, and the setting contributed 
to an atmosphere of conviviality. The CSIR-NLC Student 
Chapter of SPIE was well represented. 
 “The remote location was selected intentionally,” Forbes 

said, and organizers offered a team-building exercise around fly-
fishing on the first day to help build relationships from the start. 
Dickey (USA) and Hernandez (Mexico) were joined by Andrei 

Smirnov (Belarus) to present lectures on 
their respective areas of expertise: laser 
beam shaping, non-diffracting and vortex 
beams, and spatial light modulators.
 Forbes, a chair of the Laser Beam Shaping 
conference at SPIE Optics+Photonics, 
noted that mostly experts attend that annual 
conference. “In a sense it is like preaching 
to the converted. I felt there was a need to 
take this information, simplify it, and make 
it available to another audience—in this 
case young students and researchers from 
across the African continent.” 
 The course was supported financially 
by the African Laser Centre as part of its 
mandate to support the training of African 
laser scientists. 
 “We are driving a national strategy to see 
photonics placed high on the agenda of our 
Department of Science and Technology,” 
Forbes said. “South Africa missed the 
electronic revolution so should not miss 
the photonics revolution.”
 Forbes hopes that efforts such as these 
courses can become building blocks for 
development of photonics across Africa. 
“Every small step helps to move us forward,” 
he said. “I would describe my course as a 
small step, but in the right direction.” 
 More information on the ALC and 
future course offerings is available at www.
africanlasercentre.org/  n

–Rich Donnelly

SPIE Fellow Fred Dickey practices fly-fishing during a team-
building exercise at the laser conference in South Africa.
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Register for a course at SPIE Optics+Photonics, featuring the year’s 
largest collection of courses in fundamental optics as well as emerging 
topics in Solar Energy, Illumination, and Nanotechnology.

SPIE Courses

Get the training you need to stay 
competitive in today’s job market.

spie.org/education
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2009 Top Scholarship Winners

Miguel A. Bandres, 
who expects to receive 
his PhD from California 
Institute of Technology in 
June 2010, received the John Kiel 
Scholarship, the second largest 
scholarship sponsored by SPIE. 
His research areas are theoretical 

high energy physics and optics focusing on wave 
propagation and laser resonators.

 More than 100 students from the top optical 
science schools in India, Russia, the Ukraine, 
the UK, the United States, Singapore, Poland, 
Turkey, Canada, Mexico, and Australia have been 
awarded SPIE scholarships for the 2009-2010 
academic year.
 SPIE is awarding $292,000 in scholarship aid 
to 116 outstanding individuals this year, based 
on their potential for long-range contribution to 

optics and photonics, or a related discipline. 
Applicants were evaluated and selected by 
the SPIE Scholarship Committee.
 SPIE has distributed more than $2.5 
million in individual scholarships to 
date, reflecting the Society’s commitment 
to education and to the next generation of 
optical scientists and engineers around the 
world.
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SPIE Awards 116 Scholarships

For information on 
applying for an SPIE 
scholarship, contact 
SPIE at scholarships@
spie.org or go to spie.
org/scholarships. 
Applications and 
information are also 
available by writing 
to SPIE Scholarship 
Committee, PO Box 
10, Bellingham, WA, 
98227-0010, USA.

Chee-Loon Tan, a PhD candidate 
in  e lect r ica l  eng ineer ing 
at Lehigh University,  was 
awarded the SPIE D.J. Lovell 
Scholarship. The $11,000 award 
is the Society’s most prestigious 
scholarship and is sponsored by 

SPIE with contributions from Labsphere, Inc. 
Tan has served as an officer at the SPIE Student 
Chapter at Lehigh and has already published 30 
papers to date.

Can Bayram, Northwestern University, will 
receive the Laser Technology, Engineering and 
Applications Scholarship. Funds are provided 
by a gift from the former Forum for Military 
Applications of Directed Energy and SPIE. 

Derek Kopon, University of Arizona, was 
awarded the Optical Design and Engineering 
Scholarship. The scholarship was established in 
memory of Bill Price and Warren Smith, both 
well-respected members of SPIE’s technical 
community. This scholarship is awarded to a 
full-time undergraduate or graduate student in the 
field of optical design and engineering. 

Volker Sorger, vice president of the SPIE Student 
Chapter at University of California, Berkeley, was 
awarded the BACUS Photomask Scholarship. The 
scholarship is 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.

Dewen Cheng, a PhD candidate at Beijing 
Institute of Technology, will receive the 2009 
Michael Kidger Memorial Scholarship in Optical 
Design at SPIE Optics+Photonics in August. The 
$5000 study grant honors Kidger, an innovative 
lens designer, software developer, and educator.

More 2009 SPIE Scholarship Winners

Kristen Alexander, University of North 
Carolina at Chapel Hill (USA)

Praveen Ashok, University of St. Andrews (UK)
Hari Atkuri, Kent State University (USA)
Daniel Bankman, Massachusetts Institute of 

Technology (USA)
Stephanie Benight, University of Washington 

(USA)
Lisset R. Bickford, Rice University (USA)

Michael Borden, University of Arizona (USA)
Sergey B. Borin, Moscow Engineering Physics 

Institute (Russia)
Patrick T. Bowen, North Carolina State 

University (USA)
Joel Carpenter, University of Cambridge (UK)
Laura Carpin, Rice University (USA)

Continued on page 32  
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Abhijit Chakravarty, Florida Institute of 
Technology (USA)

Joseph Chang, Rice University (USA)
Michael Chernodub, Moscow Engineering 

Physics Institute (Russia)
Alex Chernyshov, Chernivtsi National 

University (Ukraine)
Chris H. Clifford, University of California, 

Berkeley (USA)
Mehdi Daneshpanah, University of Connecticut 

(USA)
Rajdeep Deb, Assam University (India)
Gergely Dolgos, University of Maryland, 

Baltimore County (USA)
Ujjal Dutta, University of Calcutta (India)
Shayson C. Edwards, Norco High School (USA)
Anthony Erlinger, University of California, 

Los Angeles (USA)
Christopher Evans, University of Rochester (USA)
Michael Gaj, University of Arizona (USA)
Sergey O. Galetskiy, M.V. Lomonosov Moscow 

State University (Russia)
Liang Gao, Rice University (USA)
Dennis Gardner, University of Colorado at 

Boulder (USA)
Teodor Georgiev, Howard High School (USA)
XiaoMing Goh, University of Melbourne 

(Australia)
Amir Golnabi, Dartmouth College (USA)
Jason Grenier, University of Toronto (Canada)
Manuel Guizar-Sicairos, University of 

Rochester (USA)
Honglei Guo, University of Ottawa (Canada)
Alexandr A. Gurin, Moscow Engineering 

Physics Institute (Russia)
David Haefner, University of Central Florida (USA)
Tao Han, University of Houston (USA)
Brooke Hester, University of Maryland (USA)
Min-Chieh Ho, Stanford University (USA)
Ying Hu, Rice University (USA)
Olena Ivashyna, Washington University in St. 

Louis (USA)

Mikhail Khodzitskiy, Institute of Radiophysics 
& Electronics (Ukraine)

Dae Wook Kim, University of Arizona (USA)
Kyujung Kim, Yonsei University (South Korea)
Rajesh Kumar, Cochin University of Science 

and Technology (India)
Hannah La Fleur, Rose-Hulman Institute of 

Technology (USA)
Yan Li, University of Central Florida (USA)
Yiang (Kaccie) Li, University of California, 

Berkeley (USA)
Rui Liu, University of California, Davis (USA)
Houssine Makhlouf, University of Arizona (USA)
Bilal Malik, Texas A&M University (USA)
Pouya Maraghechi, University of Alberta 

(Canada)
Hector Sosa Martinez, Tecnologico de 

Monterrey (Mexico)
Ashok P. Masilamani, University of Alberta 

(Canada)
Brian Miller, University of Arizona (USA)
Marshal Miller, University of California, 

Berkeley (USA)
Austin Moy, University of California, Irvine (USA)
Jianwei Mu, McMaster University (Canada)
Pegah Naeimi, University of Colorado at 

Boulder (USA)
Alexey Naumov, Moscow Engineering Physics 

Institute (Russia)
Bernard Ng, University of British Columbia 

(Canada)
Eldon Ng, University of Western Ontario (Canada)
Binh-Minh Nguyen, Northwestern University 

(USA)
John Nguyen, Cornell University (USA)
Brandon Nichols, University of Texas at 

Austin (USA)
Sedat Nizamoglu, Bilkent University (Turkey)
Kevin Pate, Corvallis High School (USA)
Justin Paul, University of Arizona (USA)
Thomas Pfrommer, University of British 

Columbia (Canada)
Mohammad Umar Piracha, University of 

Central Florida (USA)
Rafal Pukownik, Nicolaus Copernicus 

University (Poland)
Nicole Putnam, University of California, 

Berkeley (USA)
Nevin V. Raj, Hunterdon Central Regional 

High School (USA)
Prashant Raman, University of Alabama in 

Huntsville (USA)
Matthew Reichert, Rose-Hulman Institute of 

Technology (USA)
Timothy Renkoski, University of Arizona (USA)
Michael Roumeliotis, University of Western 

Ontario (Canada)
Jesus Adrian Ruelas, Tecnologico de 

Monterrey (Mexico)
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In addition to provid-
ing scholarships for 
optics students, SPIE 
conducts a two-day 
student leadership 
workshop at SPIE 
Optics+Photonics 
every summer.

t Continued from page 31 



Submit your abstract
by 21 September 2009

Conferences + Courses: 5-9 April 2010
Exhibition: 6-8 April 2010

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

spie.org/dss

Rashid Safaisini, Colorado State University 
(USA)

Harikrishnan B. Sankaramangalam, Cochin 
University of Science & Technology (USA)

Franklin Savarimuthu, National Institute of 
Technology, Tiruchirappalli (India)

Matthew Schwab, University of Arizona 
(USA)

Matthew Sederberg, University of Alberta 
(Canada)

Bohdan Senyuk, Kent State University (USA)
Mumtaz Sheikh, University of Central Florida 

(USA)
Eugene Sholohov, Moscow Engineering Physics 

Institute (Russia)
Sonam Shrivastav, ACS General Hospital and 

College (India)
Majinyang Song, Constance Teoh, and Ruojun 

Ding, Raffles Girls’ School (Secondary) 
(Singapore)

Joel Spencer, Wellman Center for 
Photomedicine (USA)

Pradeep Srinivasan, University of Central 
Florida (USA)

Xiankai Sun, California Institute of 
Technology (USA)

Amirhossein Tehranchi, Ecole Polytechnique 
de Montreal (Canada)

Warit Thanopachai, Chulalongkorn University 
(Thailand)

Rahul Trivedi, University of Colorado, Boulder 
(USA)

Maxim Tsarev, N.I. Lobachevsky State 
University of Nizhni Novgorod (Russia)

Fartash Vasefi, Simon Fraser University (Canada)
Wesley J. Verne, N. Carolina School of 

Science & Mathematics (USA)
Ashwin Wagadarikar, Duke University (USA)
Sean Wagner, University of Toronto (Canada)
Lirong Wang, University of Arizona (USA)
Brian Wheelwright, University of Arizona (USA)
Bethany Wilcox, University of Colorado, 

Boulder (USA)
Rigel Woida-O’Brien, University of Arizona 

(USA)
Mark Woolston, Colorado State University  

(USA)
Elizaveta Yankovskaya, St. Petersburg State 

University of ITMO (Russia)
Adam Yuh Lin, Baylor College of Medicine 

and Rice University (USA)
Livia Zarnescu, University of Arizona (USA)
Jun Zhang, University of Arizona (USA)
Rui Zhang, University of Arizona (USA)
Hongping Zhao, Lehigh University (USA)
Alexander Zhdanov, M.V. Lomonosov Moscow 

State University (Russia)
Likai Zhu, University of Central Florida 

(USA)  n

Connecting minds for 
global solutions
Present your research at the essential event 
for sensing and related technologies applied 
to industry and defense
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New Journal Debuts

S SPIE is launching a new journal, Photonics for Energy and the 
Environment, and will have new editors for its prestigious Journal 
of Biomedical Optics and Optical Engineering in 2010.
 Photonics for Energy and the Environment will be a peer-
reviewed online publication for photonics research in and 
development of sustainable energy sources, energy-efficient 
technologies, and applications for the environment.
 “Optics and photonics are important technologies in 
the development of renewable energy sources such as 
solar, sustainable lighting, and environmental sensing and 
monitoring,” said SPIE President María Yzuel. “SPIE is happy 
to provide a resource for encouraging research in these areas 
to help advance solutions to the world’s needs for energy 
efficiency, clean technology, and better understanding of our 
environment.”
 The new journal will be published electronically in the 
SPIE Digital Library, the world’s largest collection of optics 
and photonics literature. 
 Earlier this year, SPIE announced the launch of SPIE Reviews, 
an open-access, peer-reviewed online journal that will publish 
invited review articles covering emerging and rapidly evolving 
optics and photonics technologies and their applications. SPIE 
Reviews will emphasize both interdisciplinary and applied 
topics, covering a broad spectrum of research areas and 
industries where optics and photonics have a significant role.

SPIE also announced:
 SPIE Fellow Ronald G. Driggers of the U.S. Naval Research 
Lab will become editor of Optical Engineering, effective when 
Donald C. O’Shea retires 1 January 2010.
 SPIE Fellow Lihong V. Wang of Washington University 
in St. Louis will become editor of the Journal of Biomedical 
Optics, also effective 1 January 2010. Wang succeeds Bruce 
Tromberg.  n

The SPIE Digital Library currently includes articles avail-
able by subscription or pay-per-view from the proceed-
ings of SPIE conferences and SPIE’s six journals, Optical 
Engineering, Journal of Biomedical Optics, Journal of 
Electronic Imaging, Journal of Micro/Nanolithography, 
MEMS, and MOEMS, Journal of Applied Remote Sensing, 
and Journal of Nanophotonics.

SPIE also publishes open-access articles on important 
emerging technology areas in SPIE Letters and the soon-
to-be-launched SPIE Reviews.

Articles in the SPIE Digital Library can incorporate 
extensive CrossRef-linked bibliographies, multimedia, 
bookmarking tools, and RSS feeds.

 

SPIE annually provides  
$1.9 million in support of 
photonics education programs.

 SPIE Scholarships

 Education Outreach Grants

 Student Chapters

 Student Activities

 Best Student Paper Prizes

 Free Posters

 Free Educational CDs, DVDs, and 
Videos

 Women in Optics

 Education and Training in Optics and 
Photonics Conference (ETOP)

 Hands on Optics (HOO): K-12 outreach

 Science Fairs

 Optics Education Directory

 Free SPIE Journal Access in developing 
nations

 Active Learning in Optics and 
Photonics (ALOP): Teacher Training

 International Centre for Theoretical 
Physics (ICTP) Winter College

 Visiting Lecturers Program

spie.org/giving
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E

Senior Scientist 
Laser Technology

Air Force Research Laboratory (AFRL) 
Kirtland AFB, New Mexico

The senior scientist serves as the principal scientific authority and independent researcher in 
the field of laser technology. The incumbent is responsible for planning, conducting, evaluating, 
and coordinating theoretical and experimental studies in laser device technology within AFRL 
and with other DoD laboratories and agencies. The Senior Scientist supports the Director 
in technical reviews and assessment of programs and new study areas, and interacts with 
other Air Force and government agencies in matters relating to laser technologies and areas 
of directed energy, laser phenomenology, optical interaction, and radiation transport. As an 
authority in a core area technology, serves as consultant to the Chief Scientist and members 
of the Directorate for technical judgments and evaluations of related research efforts. The 
incumbent serves as an expert consultant to military groups and panels, to industry, and 
to scientific professional groups and societies. The incumbent analyzes results and reports 
on work accomplished, through publications in scientific journals, conference papers, and 
in-house reports.

SALARY: $141,400 - $162,900 per annum. Relocation/Recruitment 
Bonus may be offered.

Application deadline is July 29, 2009. For a complete description of this position including 
salary, qualifications and application instructions, please visit www.opm.gov.

Applications will be accepted from all qualified persons. The United States Government does 
not discriminate in employment on the basis of race, color, religion, sex, national origin, political 
affiliation, marital status, disability, age, sexual orientation, membership or non-membership 
in any employee organization, or other non-merit factor. You must be a U.S. citizen to qualify 
for this position.

SPIE Membership News
 Expanded and up-to-the-minute news about 
the activities and milestones of SPIE members is 
published online at SPIE.org/spieprofessional and 
in the monthly SPIE Member E-News. 
• SPIE Fellow Ed Carapezza of University of 

Connecticut (USA) received the Eric A. 
Lehrfeld Award for contributions to global 
homeland security.

• SPIE Fellow Janet Fender, chief scientist of 
the U.S. Air Combat Command at Langley 
Air Force Base in Virginia, received the 
Distinguished Alumni Award from the 
University of Oklahoma. 

• SPIE Fellow Larry Hornbeck, inventor of the 
Digital Micromirror Device, was inducted into 
the U.S. National Inventors Hall of Fame.

• Kazuo Hotate of the University of Tokyo 
received the SPIE Defense, Security, and Sensing 
Lifetime Achievement Award and presented a 
keynote talk, Fiber Optic Nerve Systems for 
Safety and Security, at the symposium.

• Kristina Johnson, an SPIE Fellow, former SPIE 
Board member, and provost of Johns Hopkins 
University, was confirmed as U.S. Under 
Secretary of Energy in May. 

• SPIE member and nanoscience professor 
Serge Oktyabrsky received the Award 
for Excellence in Research from the 
University at Albany (NY).

• SPIE Fellow Ronald L. Phillips, the first 
engineering director at CREOL at the 
University of Central Florida, is now 
professor emeritus at UCF.

• SPIE Fellow Jannick Rolland was named 
the first Brian J. Thompson Professor of 
Optical Engineering at the University 
of Rochester (NY). Thompson served 
as SPIE President in 1975 and 1976.

• SPIE Fellow Ryszard Romaniuk of Warsaw 
University of Technology, is editor-in-chief of 
the new electronic journal, Photonics Letters of 
Poland.

In Memory
• William H. “Hank” Carter, 70, an SPIE 

Fellow, research physicist, and electrical 
engineer who worked at the Naval Research 
Lab in Washington, DC (20 March)

• Walter M. Gibson, 78, Distinguished Service 
Professor Emeritus of Physics at the University 
at Albany (15 May)

• Francis T. Laurin, 92, president of Laurin 
Publishing (28 April)

• Arne Lindquist, 51, president of Optofabrik (2 
April)

• Vladilen Stepanovich Letokhov, 69, a laser 
researcher from the Institute of Spectroscopy 
in Russia (21 March)

• George Zissis, 86, a retired remote sensing 
pioneer and an SPIE Fellow (6 January)

Kids Learn 
“Cool Stuff”
in SPIE DVD
A new SPIE video, Light in 
Action: Lasers, Cameras & 
Other Cool Stuff, shows kids 
aged 10 and 11 that science 
can be fun and exciting and 
that advancements with 
light are all around them. 
The 14-minute DVD is free 
to educators and others 
interested in encouraging 
young people to consider a 
career in optics. spie.org/
lightinaction.

SPIE Cares
Have you been laid off because of the 
global economic turmoil? SPIE is offering 
complimentary one-year membership 
renewals in the Society to unemployed 
individuals who have been SPIE members 
within the last 12 months. Contact SPIE 
Customer Service at 888-504-8171 or 
e-mail us at customerservice@spie.org. 

Take advantage of other SPIE member-
ship benefits such as free job searching 
at SPIEWorks.com, a free Digital Library 
research paper every month through the 
SPIE Member E-News, and free profes-
sional development Webcasts.
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SPIE Awards Grants  
For Education and Outreach

 For many of this year’s recipients of SPIE Education and 
Outreach grants, the focus is giving back to the community and 
engaging grade school students in hands-on science.
 The Penn State Electro-Optics Center (USA) has offered 
a science summer camp for the past three years, with demand 
always exceeding the available spaces for the week-long 
program. One of 19 winners of a 2009 grant from SPIE, the 
center will be able to buy more equipment and expand classes 
to reach a wider audience this summer.
 SPIE is dedicated to promoting optics and photonics around 
the world by encouraging young people to pursue education and 
professional training in the field. In 2008, the Society provided 
$1.9 million for scholarships, grants, and other activities 
supporting research and education.

optics workshop, inviting speakers and putting on events for 
undergraduates and members of the community. 
 The workshop was a hit, and the success is reflected in several 
students who now are involved in the optical sciences, says 
Paulina Segovia Olvera, a Chapter member. The SPIE grant will 
allow the chapter to build on that success this year, she says.
 The first round of 2009 grant recipients are:
• Suping Wang, University of North Texas, USA 
• Sarah Kendrew, Leiden University, Netherlands
• Achamma Kurian, Catholicate College, India
• Nazmi Yilmaz, Koç University, Turkey
• Cristina Solano, Centro de Investigaciones en Optica, 

Mexico
• Paulina Segovia Olvera, Universidad Autonoma de 

Nuevo Leon, Mexico
• Wendy Gilipin, Penn State Electro Optics Center, USA
• Alexander Kalyanov, Saratov State University, Russia
• Sergio Ivan Carrillo, Grupo de Optica Aplicada, 

Colombia
• Luis Ponce, CICATA, Mexico
• Roman Khakimov, National Taras Shevchenko 

University of Kyiv, Ukraine
• Nadezhda Maltseva, St. Petersburg State University 

ITMO, Russia
• Feng Zhou, Indiana University of Pennsylvania, USA
• Fenna Hanes, New England Board of Higher Education, 

USA
• Sarun Sumriddetchkajorn, National Electronics & 

Computer Technology Center, Thailand
• Aivars Vembris, Latvijas University, Latvia
• Sandro Perrone, ICFO SPIE Student Chapter, Spain
• Brittany Lynn, University of Arizona SOCk (Student 

Optics Chapter), USA
• Jason Grenier, da Vinci Engineering Enrichment 

Program, USA
 Qualifying 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 support from SPIE for education and 
outreach projects. Applications are judged on their potential 
to impact students and increase optics awareness. 
 More information: spie.org/outreach  n

A University 
of Latvia SPIE 
Student Chapter 
member presents 
his poster at a 
conference sup-
ported by an SPIE 
Outreach grant.

Young Turkish students operate solar-powered blimps in an 
annual outreach event by optics students at Koç University.

 Koç University in Turkey also has an ongoing summer 
program for youngsters that is supported by SPIE grants. Teams 
of students build solar-powered model vehicles as part of 
their educational outreach to get elementary and high school 
students excited about optics. 
 Over the past four years, the student teams, coached by SPIE 
Student Chapter members, have built and raced entirely solar- 
powered model cars, blimps, and boats. The SPIE award this year 
will allow the chapter to add submarines to its solar fleet. 
 In Spain, the Institute of Photonics Sciences (ICFO) 
puts on a special Dia de la Luz or “Day of Light” optics and 
photonics presentation. The SPIE Student Chapter organizes 
and invites 40 to 50 local high school students to the institute 
to introduce optics through presentations and demonstrations 
with everyday examples of photonics. The SPIE grant will fund 
this year’s outreach.

University Outreach 
 Outreach at the college level also has the potential to recruit 
new optics students. The SPIE Student Chapter at Universidad 
Autonoma de Nuevo Leon, Mexico, last year put on an 



37July 2009     SPIE Professional    

Innovation at Work

2–6 August 2009 | Exhibition: 4–6 August 2009

San Diego Convention Center
San Diego, California, USA
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Attend SPIE Optics+Photonics 2009. Join an 
international scientific community at the largest optical 
sciences and technology meeting in North America.    

 NanoScience+Engineering

 Solar Energy+Technology

 Photonic Devices+Applications

 Optical Engineering+Applications

From green photonics to 400 years of telescopes—
see it all at SPIE Optics+Photonics.
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NASA’s Richard Hoover makes small things a big deal.

R Richard Hoover, a NASA astrobiologist who has 
searched for the origins of life in Antarctica and in 
the far reaches of the universe, is the 2009 recipient 
of the Gold Medal of the Society in recognition of his 
work in X-ray and EUV optics, using microscopes to 
telescopes. 
 SPIE also recognized Hoover, an SPIE Fellow and 
past SPIE President, for his extraordinary dedication 
and service to optics and to the Society.
 Hoover conducts research in microbial extremophiles 
and astromaterials at the National Space Science and 
Technology Center Astrobiology Laboratory at NASA, 
travelling from Santorini in Greece to Siberia for his 
work. He has authored or edited 35 books and more 
than 250 papers. His work has led to discoveries of a 
new genus, Anaerovirgula, and several new species of 
bacteria and archaea throughout his career. 
 Hoover credits the beginning of his career and 
interest in diatoms to his wife Miriam. Hoover had just 
received a new camera, and “this cute girl at Sunday 
school” invited him to photograph a collection of 
diatoms she had recently inherited. Hoover quickly 
made a career out of his photographs, and he authored 
the very first article on diatoms to appear in National 
Geographic in June, 1979.
 In 1973, Hoover was invited by the Royal Zoological 
Society of Belgium to study and photograph the Henri 
van Heurck diatom collection. Hoover discovered 
the organization had a functioning Anton van 
Leeuwenhoek single lens microscope and asked if he 
could use it to look at the diatoms. 
 “We spent the whole day looking through this 
microscope at diatoms,” says Hoover. “Amazingly, 
this single lens microscope displayed images that were 
almost as crisp as the multi-lens microscopes we use 
today.” Hoover continued his relationship with the 
Royal Zoological Society for several years, working to 
inventory and provide insight into diatoms.
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Gold Medal
The Gold Medal of the Society is the highest honor 
SPIE bestows. It has been awarded since 1977 in 
recognition of outstanding engineering or scientific 
accomplishments in optics, electro-optics, or pho-
tographic technologies or applications. Recipients 
have made an exceptional contribution to the ad-
vancement of a relevant technology. The honorarium 
for the award is $10,000.
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 H o o v e r  h a s 
simultaneously studied 
and done research in X-ray 
optics, and his famous 
full-disk images of the sun 
in the X-ray and EUV 
wavelengths are among his 
many innovative advances 
for that field. He has also 
used X-ray mapping to 
analyze extremophiles—
bacter ium and other 
microorganisms that live 
in conditions inhospitable 
to most living things.

Extreme Expedition
 Extremophiles have become the main focus 
of Hoover’s work over the years, and he has 
concentrated his search on complex filamentous 
microstructures. During his career, Hoover has 
traveled to glaciers and hot springs, from dark 
caves to hypersaline desert pools, in search of 
new life. He has faced wolves, geysers, flesh-eating 
bacteria, and overly-friendly ermines in order to 
collect samples. Hoover was elected a Fellow of 
the Explorer’s Club for work done in such hostile 
environments.
 “The cyanobacteria are truly amazing 
extremophiles, capable of inhabiting almost all of 
the most hostile environments on Earth,” Hoover 
says. He has found microbial species falling into 
the Oscillatoria, Phormidium, Microcoleus genera 
growing in ice in Siberia, Alaska, and Antarctica, 
but he also found those same genera growing in 
hot springs and geysers in Yellowstone National 
Park, Alaska, California, and Arkansas. 
 In 1999, Hoover and his research partner Elena 
Pikuta of the University of Alabama discovered 
the Carnobacterium pleistocenium, a species of 
living bacteria from the Pleistocene age, and they 
were the first to publish this breakthrough. They 
also discovered a new species of extremophiles, 
Spirochaeta Americana, in Northern California’s 
Mono Lake.
 Hoover’s interest in extremophiles and their 
ability to survive for 32,000 years has led him to 
also explore extraterrestrial sources. As evidence 
of their extraterrestrial source, Hoover has found 
many meteorite microfossils to have a near total 
lack of nitrogen and to be permineralized with 
magnesium sulfate minerals.
 “I have never observed these elemental 
compositions in modern cyanobacteria, or in 
ancient hair and tissues from Peruvian or Egyptian 
mummies and Pleistocene Woolly Mammoths, 
which contain nitrogen levels similar to living 
biological organisms,” he says.
 Hoover believes the ability of bacteria and other 
microorganisms to live cryopreserved in ice is a way 

life may be distributed throughout the universe, 
similar to how winds transport bacteria, pollen, and 
airborne seeds from one place on Earth to another. 
 “Despite enormous efforts on many of the best 
scientific minds of this century, we still simply do 
not know how, when, or where life as we know it 
on Earth began,” Hoover notes.
 His long-term interest in the field has led to 
his long chairmanship of the cross-disciplinary 
Instruments, Methods, and Missions for 
Astrobiology conference, to be held again this year 
at SPIE Optics+Photonics where he will accept his 
award. Hoover served as SPIE President in 2001.
 Hoover is currently analyzing samples from a 
recent expedition to Antarctica and is excited by 
the results. “I found bacteria and archaea in every 
sample of ice from the Schirmacher Oasis Lakes 
and the Anuchin Glacier ice. These bacteria were 
alive and resumed their motility as soon as the ice 
melted,” he says.  n

–Beth Kelley

Microbes in Space
Hoover has found a diverse array of microfos-
sils in samples from the Orgueil meteorite, a 
large carbonaceous chondrite that fell near the 
French town of Orgueil in 1864. 

“Some of the stones are very rich in specimens 
of recognizable biogenicity, and in others these 
most interesting microstructures are fairly 
rare,” he says.

Using environmental- and field-emission 
scanning electron microscopy and 2D X-ray 
mapping, Hoover detected forms similar to 
cyanobacteria that grow on Earth. However, 
the cyanobacteria on Earth form only under-
water and with sun. The specimen Hoover 
studied has not been submerged since landing 
on Earth or it would have dissolved, nor was its 
interior open and exposed to sunlight on Earth 
before the sample was taken.

Astrobiologist Richard Hoover on a research trip to 
Schirmacher Oasis, Antarctica, in February 2009.

Microbiologist Elena V. Piku-
ta and astrobiologist Richard 
Hoover culture extremo-
philes, microorganisms that 
can live in extreme environ-
ments, in the laboratory. The 
scientists discovered a new 
species of extremophiles, 
Spirochaeta Americana, in 
Northern California’s Mono 
Lake.
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A live/dead stain image of a 
32,000-year-old bacterium 
Carnobacterium pleistoce-
nium. Green cells are alive 
and red cells are dead.
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Richard Hoover (third from left) visited Russia’s Leb-
edev Physical Institute in 2001 as SPIE president.



SPIE Professional     July 200940

Serving Science
Charles Vest receives the Chandra S. Vikram Award.

 Charles M. Vest 
is the inaugural 
w inne r  o f  the 
Chandra S. Vikram 
Award in Optical 
Metrology. 
 Vest, president 
of the National 
A c a d e m y  o f 
Engineering 
(USA), is receiving 
t h e  a w a r d  f o r 
h i s  s i gn i f icant 

contributions to the mathematical analysis of 
holographic interferometry taken through flames 
and other 3D objects. He is also honored for major 
contributions to technology and engineering 
as president of the Massachusetts Institute of 
Technology and the NAE and his service on 
numerous government 
advisory boards. 
 “I was surprised and 
honored,” Vest said 
after learning he had received the award. 
 Vest’s career in holographic interferometry was 
all about finding the right niche. In 1968, Vest 
accepted an appointment as an assistant professor 
of mechanical engineering at the University of 
Michigan where he earned his PhD. There, Vest 
decided to pursue research outside his original 
focus of heat transfer and fluid dynamics and 
hydrodynamic stability. 
 At the time, Emmett Leith and Juris Upatnieks 
were conducting their groundbreaking work in 
off-axis holography. Vest asked Leith and his 
team if he could do research in their laboratory 
to explore possible mechanical engineering 
applications of holography, and specifically 
holographic interferometry. They agreed, and 
Vest’s work in the field began.
 “Interestingly, I never had a course in optics at 
any time,” Vest explains. “But one of the really 
attractive things about optics as a field is that 
it is full of scientists and engineers who come 
from diverse backgrounds in many different 
disciplines.”
 One of Vest’s favorite projects was the 
determination of three-dimensional fields 
from interferograms and that the underlying 
mathematics was the Radon transform. “I enjoyed 
working out all the essentials of the field, including 
the apparent localization of fringes through very 
simple analysis with a minimum of complicated 
mathematics,” Vest says.

 The bulk of his career has been spent working as 
an administrator, in academia and government, to 
promote science and engineering. Vest, a former 
dean of Engineering at Michigan, was vice chair 
of the U.S. Council on Competitiveness for eight 
years and served on the President’s Committee 
of Advisors on Science and Technology during 
the Clinton and Bush administrations as well 
as several other security and higher education 
committees. Vest was awarded the 2006 National 
Medal of Technology by President Bush.
 During his14 years at MIT, Vest placed special 
emphasis on exploring new organizational forms 
to meet emerging directions in research and 
education, building a stronger international 
dimension into education and research programs, 
developing stronger relations with industry, and 
enhancing racial and cultural diversity.
 He also has devoted considerable energy 

to bringing education 
and research issues 
to  broader  publ ic 
a t t e n t i o n  a n d  t o 

strengthening national policy on science, 
engineering and education.
 Vest is most proud of serving on the committee 
that produced a comprehensive agenda for 
American science, technology, education, and 
innovation policies. The committee’s 2007 report, 
Rising Above the Gathering Storm: Energizing and 
Employing America for a Brighter Economic Future, 
was a blueprint for the America COMPETES 
Act.  
 Vest says the report “greatly impacted the last 
Bush research budget and resonates in the plans 
of the Obama administration.”
 Vest believes strongly in enhancing higher 
education and promoting science and math 
education. 
 “They are the absolute basis of the nation’s 
ability to have a vibrant economy, good health, 
and security,” Vest says. “Their impact has been 
huge, and they will be needed more than ever 
before as we transform to new economic models 
and compete in the knowledge-based global 
markets of this new century.” 
 “This is a very exciting period in science and 
engineering,” he adds. “Our expertise is needed 
more than ever.”
 Vest has authored a book on holographic 
interferometry and two books on higher education. 
He has 10 honorary doctoral degrees.  n

–Beth Kelley

Vikram
Award
The Chandra S. Vi-
kram Award in Optical 
Metrology recognizes ex-
ceptional contributions to 
the field and comes with 
a $2000 honorarium.

It may be presented 
for a specific achieve-
ment, development, or 
invention of importance 
to optical metrology or 
may be given for lifetime 
achievement. 

It is named for the 
research professor and 
expert in speckle me-
trology, holography, in-
terferometry, and optical 
logic who died in 2007.

Banquet
Speaker
Award winner Charles 
Vest will discuss Why 
Science and Engi-
neering Matter in the 
21st Century at the SPIE 
Optics+Photonics awards 
banquet 5 August. 

This is a very exciting period in 

science and engineering.
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2009 SPIE Awards 
A.E. Conrady Award

Roland Winston, a professor at the 
University of California, Merced 
(USA), is the 2009 recipient 
of the A.E. Conrady Award in 
recognition of his prodigious 
achievements in non-imaging 

optics and his advancements in solar and 
illumination technology applications, including 
his Winston Series CPC Collector. This award 
recognizes exceptional contributions in design, 
construction, and testing of optical systems and 
instrumentation, without which the technology 
would not have progressed to its present state.

Dennis Gabor Award
Rajpal Sirohi, vice chancellor 
of Amity University Rajasthan 
(India), is the 2009 winner of the 
Dennis Gabor award in recognition 
of outstanding accomplishments 
in the science and technology 

of numerous aspects of holography, speckle 
metrology, interferometry, and confocal 
microscopy. The award is presented annually 
for outstanding accomplishments in diffractive 
wavefront technologies, especially those which 
further the development of holography and 
metrology applications.

George W. Goddard Award
Neil Gehrels ,  chief of the 
Astroparticle Physics Laboratory at 
the NASA Goddard Space Flight 
Center (USA), is this year’s winner 
of the George W. Goddard award. 
Gehrels opened the new field of 

gamma-ray astronomy through his leadership of 
the Compton Gamma Ray Observatory and the 
Swift Mission. The Goddard Award is presented 
annually in recognition of exceptional achievement 
in optical or photonic instrumentation for aerospace, 
atmospheric science, or astronomy. The award is 
also for the invention and development of a new 
technique, photonic instrumentation, instrument, 
or system.

Frits Zernike Award  
In Microlithography

Chris Mack, developer of the 
Prolith suite of lithography 
simulation software, is the 2009 
recipient of the Frits Zernike 
Award for Microlithography. Mack 
was recognized for the software 

development, for his contributions to the 

Späth Gets
SPIE Visionary
Award
h. c. Lothar Späth has been 
awarded the SPIE Visionary 
Award. The award recog-
nizes his crucial support 
for photonics in the optical 
centre of Jena.

Späth was chairman of 
Jenoptik AG when it was 
established in 1991 as 
the legal successor to the 
previously publicly owned 
(VEB) Carl Zeiss Jena. 

Späth had been charged 
with closing down the his-
toric operation but saw the 
industry’s potential in the 
area. Instead, he reorga-
nized and expanded the op-
tical engineering company, 
transforming it into Jenoptik 
and helping the city reclaim 
its role as an innovative 
centre for optics.

Nominate
A Colleague
SPIE presents several 
yearly awards that recog-
nize outstanding indi-
vidual and team technical 
accomplishments and 
meritorious service to the 
Society. SPIE urges you 
to nominate a colleague 
for his or her outstanding 
achievements. 

Nominations may be 
made through 1 October 
and will be considered 
active for three years from 
the submission date. 

spie.org/awardsform

underlying principles upon which it is based, 
and for his dedication and success as a teacher 
and author. This award is given for outstanding 
accomplishments in microlithographic technology, 
especially those furthering the development of 
semiconductor lithographic imaging solutions. 

SPIE Early Career  
Achievement Award

Marc Kuchner, an astronomer 
with the Laboratory for Exoplanets 
and Stellar Astrophysics, NASA 
Goddard Space Flight Center 
(USA), is the 2009 recipient of the 
SPIE Early Career Achievement 

award for his outstanding achievements in 
facilitating the detection and characterization of 
extra-solar planets. His invention and refinement 
of new telescope coronagraph masks provide 
astronomers with innovative tools needed to detect 
planets directly around bright stars. The Early 
Career Achievement Award, given for the first 
time in 2008, recognizes significant and innovative 
technical contributions to any of the engineering 
or scientific fields of interest to SPIE. 

SPIE Educator Award
Fenna Hanes, senior director at 
the New England Board of Higher 
Education (USA), is the 2009 
SPIE Educator Award winner in 
recognition of her leadership in 
several NSF-ATE programs. Her 

unfailing enthusiasm for optics/photonics technology 
has fostered the growth of optics education 
in secondary schools and colleges throughout 
the United States. The annual award honors 
outstanding contributions to optics education by 
an SPIE instructor or other educator.

SPIE Technology  
Achievement Award

James G. Grote, an SPIE Board 
Member and principal electronics 
research engineer at the Air Force 
Research Laboratory, Wright-
Patterson Air Force Base (USA), 
is the 2009 recipient of the SPIE 

Technology Achievement award in recognition 
of his outstanding contributions in the new field 
of biotronics- and biopolymer-based photonic 
and electronic materials and devices engineering. 
The annual Technology Achievement award is to 
recognize outstanding technical accomplishment 
in optics, electro-optics, photonic engineering, 
or imaging. 
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T
SPIE 2009 Election
 The 2009 Society election is being held from  
1 June to 22 July. Eligible members will receive 
an e-mail message with instructions on the 
electronic voting process. Election results will be 
announced at the SPIE annual general meeting, 

6 pm, 4 August at the San Diego Marriott Hotel 
& Marina. 
 SPIE officers serve one-year terms, and directors 
serve for three years, beginning in January 2010.
On the ballot for the 2010 term are: 

President-Elect

Katarina Svanberg 
Lund University Hospital 
(Sweden)

Vice-President

Eustace Dereniak 
College of Optical Sciences,  
University of Arizona (USA)

Christopher Progler 
Photronics, Inc. (USA)

Secretary/Treasurer

Brian Lula 
PI (Physik Instrumente)  
LP (USA)

Directors (Four to be elected)

John C. Carrano 
Carrano Consulting (USA)

Katarzyna Chalasinska-
Macukow 
Uniwersytet Warszawski 
(Poland)

Min Gu 
Swinburne University of 
Technology (Australia)

Robert A. Lieberman 
Intelligent Optical Systems 
Inc (USA)

Seung-Han Park 
Yonsei University  
(South Korea)

Holger Schlüter 
Technolas Perfect Vision 
GmbH (Germany)

Ralph P. Tatam 
Cranfield University (UK)

Bruce J. Tromberg 
University of California, 
Irvine (USA)
 

NOTICE
SPIE Annual
General Meeting

SPIE’s annual general 
business meeting will be 
held at 6 pm, Tuesday 4 
August in conjunction with 
SPIE Optics+Photonics 
at the San Diego Marriott 
Hotel & Marina.

All SPIE members are 
encouraged to attend and 
to hear results of the 2009 
election. SPIE President 
María Yzuel and CEO 
Eugene Arthurs will report 
on the state of the Society, 
followed by a question and 
answer session.

2009 SPIE President

A candidate for SPIE of-
ficer or director must be a 
member in good standing 
of SPIE; normally have 
significant leadership expe-
rience with the Society or 
internationally recognized 
background in a new tech-
nology area of significant 
interest to SPIE. 

To make a recommenda-
tion, or for more informa-
tion, e-mail governance@
spie.org. Please include a 
paragraph stating why the 
person is qualified to serve.

María J. Yzuel 
Universitat Autònoma de 
Barcelona (Spain)
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What’s behind the 
shield?
• Over 150 years in the industry

• Large Range of Sapphire products; 
Windows, Rods, Jewels, Tubes, Balls, 
Bearings, and more 

• Over 500 standard sizes in stock

• Ruby Windows and Rods a specialty

• Windows available in CaF2, BaF2, MgF2, 
ZnSe, Quartz, Silicon, Germanium, Fused 
Silica, BK-7 Glass, and more  

• Balls Drilled or Undrilled in a multitude of 
materials, grades, and sizes

• Machining and coating available

• Highly Competitive prices and quick 
turnaround times

• Production Orders start on 4/5 week 
notice

• KanBan and blanket orders accepted for 
up to 12 months 

• Extended terms to help growing 
businesses during hard times

• Family Owned and Operated

• Quality Products from Quality People 

• Endless Capabilities

Contact General Ruby and Sapphire today

sales@generalruby.com • 1-800-535-5374

Visit our website at www.generalruby.com and print our catalog
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S
Advances in solar applications and astronomy will 
draw thousands to annual event in San Diego.
 SPIE will celebrate the International Year of Astronomy, marking the 400th anniversary of Galileo’s telescope, at this 

Sneak
Peek
For more information 
about the collection of 
historic telescopes at 
University of Arizona: 
www.optics.arizona.edu/
antiques/.

display of telescopes, monoculars, opera glasses, 
and binoculars from the early 1700s through 1900. 
 Leading experts at the astronomy plenary 
sessions will cover everything from the small to the 
large, with talks on Adaptive Optics and Telescopes 
by Robert K. Tyson of University of North Carolina 
at Charlotte and Detection and 
Imaging of Exoplanets presented 
by Stuart Shaklan of NASA’s Jet 
Propulsion Lab.
 The conference-wide plenaries 
also focus on astronomy. Jerry 
Nelson from University of 
California, Santa Cruz, will give 
his talk on Four Hundred Years 
Through the Eye of the Telescope, 
and Tracey Delaney of the MIT 
Kavli Institute for Astrophysics 
and Space Research will speak on 
Peering into the Explosion: Using 
Stellar Archaeology to Unlock the 
Mysteries of Supernovae.

year’s SPIE Optics+Photonics, 2-6 August in 
San Diego, CA.
 Events honoring the technology that 
has made so many discoveries possible 
will be encompassed within the Optical 
Engineering+Applications symposium, one of 
three symposia at the annual event focusing 
on emerging technologies and applications 
in nanophotonics, solar energy, and optical 
design. 
 F ive  p lenary  ta lk s  on  the  space 

sciences and a star-gazing 
party on Sunday, 2 August 
are among several activities 
at SPIE Optics+Photonics 

that will call attention to advances made 
with telescopes and other astronomical 
instrumentation.
 “Understanding the past allows us to 
better appreciate the technology of today 
and tomorrow,” says John Greivenkamp of 
the University of Arizona who will curate a Delaney

Nelson
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 The welcome reception for all attendees will 
include an evening of star gazing. Volunteers will 
set up five telescopes aimed at different celestial 
objects, and there will be a live data feed from 
Australian observatories.
 During the week, a collection of historical 
astronomy photos will also be on display. Ryan M. 
Hannahoe of Montana State University, curator 
of the collection, will offer 30-minute workshops 
on “How to Create Your Own Astro-Photos.” 

 The Solar Energy+Technology symposium is 
the place for burgeoning new technologies and 

for Photonics Innovation will be on hand at the 
Prism Innovations Product Lab in the Exhibition 
Hall to show off their products and technologies. 
Company representatives will discuss the research 
behind innovations such as Daylight Solutions’ 
broadly tunable, CW, mode-hop free laser system 
and Solyndra’s solar photovoltaic systems.
 Half-day and full-day short courses offered in 
the solar energy track feature everything from 
Thin Film Optical Coatings to Non-Imaging 
Optics to Radiometry Revealed.
 The Women in Optics presentation and 

Awards
Charles M. Vest, presi-
dent of the U.S. National 
Academy of Engineering 
and President Emeritus of 
Massachusetts Institute of 
Technology, is the speaker 
for the awards banquet 
and 2009 recipient of the 
Chandra S. Vikram Award 
in Optical Metrology (See 
page 40). Vest’s talk is 
titled, “Why Science and 
Engineering Matter in the 
21st Century.” The banquet 
is at 7:30 pm, 5 August. 
Banquet tickets may be 
ordered on the registration 
form or purchased on site.

Richard Hoover will 
receive the 2009 Gold 
Medal of the Society at 
the banquet for his work in 
X-ray and EUV optics. See 
page 38.

The symposium on 
NanoScience+Engineering 
showcases big applications 
of this small science. 

Organized by long-time 
chairs David L. Andrews, 
University of East Anglia 
(UK), and James G. Grote, 
Air Force Research Lab 
(USA), this symposium is 
one of the few places to 
learn about bio-inspired 
technologies and nanopho-
tonics for space environ-
ments within the same 
event.

“Optical devices and 
components based on 
plasmonics are rapidly 
moving closer to wide 
technological applications,” 
Andrews says. “There is 
a huge research effort in 
this area right now, and the 
nano symposium includes 
two very tightly packed 
conferences on plasmonic 
topics.”
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A presentation on the Solar Cooker Project will 
be on 3 August.

for hearing about opportunities in the solar energy 
industry. Many photovoltaic companies say they 
are within reach of achieving grid parity on solar 
energy, without subsidies, by mid-2010. David 
Eaglesham, First Solar LLC, will present Thin Film 
PV: The Pathway to Grid Parity while David S. 
Ginley, National Renewable Energy Lab, will talk 
about Progress in Organic Photovoltaics toward 
Low Cost PV at a plenary session on Monday.
 Nobel laureate Alan J. Heeger, University 
of California, Santa Barbara, will discuss his 
work with plastic solar cells 
in his plenary talk ‘Plastic’ 
Solar cells: Self-Assembly of 
Bulk Heterojunction Nano-
Materials by Spontaneous Phase 
Separation.
 A panel  d i scus s ion  on 
commercialization of next-
generation solar technologies 
will take place at 10:30 a.m. Tuesday 4 August. 
International experts from academia and industry 
will debate what’s next for the industry and how it 
will affect research and development. Moderators 
for the event will be Loucas Tsakalakos, GE Global 
Research, and Sean E. Shaheen, University of 
Denver.
 Several winners of the 2008 Prism Awards 

reception on Monday will be an opportunity to 
hear about the Solar Cooker Project as well as 
connect with peers. This year’s speaker is Tzivia 
Schwartz-Getzug, executive director of Jewish 
World Watch, which is the main sponsor of the 
Solar Cooker Project at refugee camps in Chad 
for people who have been displaced by warfare in 
Darfur. See page 12 for more information about 
how these simple devices are empowering and 
protecting women in the refugee camps.
 As is common at SPIE Optics+Photonics, 
there will be a lot of crossover in the conferences. 
Zakya Kafafi, director of materials research at 
the National Science Foundation and chair of 
Photonics Devices+Applications, says there has 
been much progress with polymers combined 
with organic materials, particularly in plastic 
solar cells. “Rather than using a silicon chip, you 
can use a plastic substrate to print your electronic 
circuit,” she says. 

Peer to Peer
 Career and networking opportunities abound 
at SPIE Optics+Photonics. The event is a cost-
effective opportunity to connect with more 
than 4500 scientists, researchers, and exhibiting 
companies. Fifty-five courses and workshops, 

Continued on page 46  
more than 3100 papers, and 26 plenaries will all 
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www.PrismAward.org

Call For Entries
The 2009 award competition will recognize new photonics 
products and processes that generate revenue, break with 
conventional ideas, and solve real life problems. Winners will 
be announced in January 2010 at SPIE Photonics West in 
San Francisco.

The Prism Awards for Photonics Innovation, sponsored by 
SPIE and Laurin Publishing, is an international competition 
for companies that brought a laser device, new light source, 
green/sustainable, biophotonic, or other photonics innovation 
to market between September 2008 and August 2009. 

The deadline for applying for the  
second annual Prism Awards for  

Photonics Innovation is 
 22 September.

2008 Prism Award Winners
• Aragon Photonics Labs (Analytical, 

Test, and Measurement) 
• Coherent (Lasers, tie) 
• Daylight Solutions (Lasers, tie) 
• JPK Instruments AG (Life Sciences) 
• Luxtera (Photonics Systems and 

overall Best in Show) 
• NoblePeak Vision (Detectors, 

Sensing, and Imaging) 
• Princetel (Photonics Processes) 
• Sensor Electronic Technology, Inc. 

(Other Light Sources) 
• Solyndra (Sustainable/Green 

Technology)
• Tessera Technologies (Optics) 

be happening in one place. 
 Up to 200 exhibitors are expected to attend, including 
CVI Melles Griot, Edmund Optics, FLIR Systems, Inc., KLA-
Tencor, Newport Corp., Optical Research Associates, and 
SCHOTT North America, Inc.
 Learn about the corporate hiring process directly from 
professionals in the optics and photonics sector at the panel 
discussion, Getting Hired in 2009 and Beyond, from 2:30 
to 3:30 pm Tuesday, 4 August. Professionals in the optics 
and photonics sector will provide key knowledge about the 
corporate hiring process.
 There are many other opportunities for students to meet 
and network with potential employers or peers in their field. 
Among them:
• Professional Skills Workshop, 9 am to 12:30 pm, Sunday. Open 

to both students and early career professionals, sessions will 
include a science education workshop and a luncheon with 
SPIE CEO Eugene Arthurs as the keynote speaker.

• Student Lunch with the Experts, 12:30 to 1:30 pm, Monday. 
Experts share their experience and wisdom on optics and 
photonics careers at this popular event at which Newport 
Spectra-Physics travel grant winners will be acknowledged. 
Registration at the SPIE Marketplace ends at 10 am Monday.

 David L. Andrews of University of East Anglia (UK), 
the NanoScience+Engineering symposium chair, calls SPIE 
Optics+Photonics “by far the most stimulating and profitable 
symposium in my calendar.”
 “Ensure attendance at the main social events and poster 
sessions, which almost invariably lead to new contacts and 
unexpected discussions,” he says.
 More information: spie.org/op  n

–Beth Kelley is an SPIE editor.

At the Photonics Devices+Applications symposium, at-
tendees and presenters will discuss what’s new in LEDs, 
organic photovoltaics, organic field-effect transistors, 
organic LEDs, liquid crystals, and IR detectors.

Plenaries cover everything from OLEDs to metamate-
rials to quantum dots, with High Performance OLEDs 
for General Lighting, by Junji Kido, Yamagata University 
(Japan); Photonic Metamaterials: Optics Starts Walking 
on Two Feet by Martin Wegener, Institut für Angewandte 
Physik (Germany); and Talking Between Quantum Dots 
and a Quantum Well by Gregory J. Salamo, University of 
Arkansas (USA).

Kido has achieved nearly 100% internal quantum ef-
ficiency with LEDs. “Big progress has been made,” says 
Zakya Kafafi, symposium chair, “and device lifetime has 
significantly improved, using a multiphoton structure 
approach.” 

Enter your product!

t Continued from page 45 
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Symposia Cover Remote Sensing, Security

 SPIE Europe Security+Defence, 31 August to 3 September, 
will be co-located with the 16th SPIE Europe symposium on 
Remote Sensing in Berlin (Germany) this year, enhancing 
opportunities for attendees from industry, government, and 
academia to identify new partners for collaboration.
 With a distinct European photonics focus, the two events 
attract more than 500 leaders in the security, defence, and 
remote sensing sectors across the world.
 One registration fee (discounted for SPIE members) gives 
access to presentations at both events as well as a two-day 
exhibition, 1-2 September, at the Berliner Congress Centre.
 SPIE Europe Security+Defence includes 10 conferences on 
infrared systems, imaging technologies, biological and chemical 
sensing, and other emerging technologies for an industry 
increasingly challenged to prevent unconventional attacks on 
civilian populations.
 A plenary session on 31 August will include presentations by 
MinRat Rainer Krug of the Federal Ministry of Defence Germany) 
and Maurus Tacke, director of the Research Institute for Optronics 
and Pattern Recognition, Research Establishment for Applied 
Science (Germany).

  SPIE Europe  Remote 
Sensing, meanwhile, will 
p rov ide  comprehens ive 
coverage of next-generation 
satellites, SAR image analysis, 
LADAR technologies, signal 
processing, adaptive optics, 
and other photonics topics. It is 
Europe’s largest international 
forum on remote sensing, 
bringing together scientists, 
programme managers, policy 
makers, and engineers from more than 25 countries to 
exchange ideas and discuss the latest trends, achievements, 
and applications.
 Plenary speakers are German astronaut Thomas Reiter 
who will talk about R&D capacities in the German Earth 
Observation Program, and Richard Anthes, president of the 
University Corporation for Atmospheric Research (USA). 
 See spieeurope.org/esd and spieeurope.org/ers

spie.org/spieprofiles
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 Events Around the World
Advertiser  
Index
U.S. Air Force  35
www.opm.gov 

Applied Optics 
Research Cover 2
www.aor.com 

General Ruby &  
Sapphire 43
www.generalruby.com

LaCroix Optical` 2
www.lacroixoptical.com

OKO  
Technologies Cover 3
 www.okotech.com

Optical Research  
Associates Cover 4
www.opticalres.com

Optimax Systems,  
Inc. 7
www.optimaxsi.com

Software Spectra,  
Inc. 2
www.sspectra.com

Education and Training in Optics 
and Photonics
5-7 July 2009
St. Asaph, North Wales, UK

SPIE Optics+Photonics
2-6 August 2009
San Diego, CA, USA

SPIE Europe Security+Defence
31 August-3 September 2009
Berlin, Germany

SPIE Europe Remote Sensing
31 August-3 September 2009
Berlin, Germany

SPIE Photomask Technology
14-17 September 2009
Monterey, CA, USA

Laser Damage Symposium on 
Optical Materials for High Power 
Lasers
21-23 September 2009
Boulder, CO, USA

Inter-Institute Workshop on Optical 
Diagnostic and Biophotonic 
Methods from Bench to Bedside
1-2 October 2009
Bethesda, MD, USA

The workshop is hosted by the National Institutes 
of Health and will bring together experts in the 
biophotonics field. Panels will cover current 
needs, overcoming barriers for fast diagnosis and 
cures, and potential funding opportunities. The 
workshop is chaired by Amir H. Gandjbakhche, 
NIH, and Bruce J. Tromberg, University of 
California, Irvine.

20th International Conference on 
Optical Fibre Sensors
5-9 October 2009
Edinburgh, UK 

International Symposium on 
Multispectral Image Processing 
and Pattern Recognition
30 October-1 November 2009
Yichang, China

Asia Communications and 
Photonics Conference & Exhibition
2-6 November
Shanghai, China

spie.org/pw

23-28 January 2010
Moscone Center
San Francisco, CA, USA

 The world’s  leading biophotonics 
researchers, laser experts, optoelectronics 
innovators, and nanotechnology scientists 
are moving the four symposia that make up 
SPIE Photonics West to San Francisco in 
January. The deadline to submit abstracts is 
13 July for BiOS, LASE, MOEMS-MEMS, 
and OPTO.
 SPIE Photonics West includes two exhibitions 
and the biggest professional education program 
available in the photonics industry with more 
than 75 technical courses and professional 
development workshops on emerging and 
foundational topics. Complete course listings 
will be available in August 2009.
 The event will also be home for the 
Prism Awards for Photonics Innovation and 
celebrations marking the 50th anniversary of 
the first demonstration of a working laser.

Log On
You can always find  
the most up-to-date infor-
mation about, or register  
for, SPIE events at  
spie.org/conferences.
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