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PRESIDENT’S LETTER

We who work in optics and photonics 
are in a doubly powerful position to 
help meet many of the challenges 

that people face around the world: providing 
healthcare for an aging society and in 
developing  reg ions ,  improving  energy 
efficiency, managing climate change, expanding 
and stabilizing communications networks and 
delivery, ensuring safety of bridges and other 
transportation infrastructure, and safeguarding 
security systems. 
 Just as important, we are also in a unique 
position to inform and support efforts to increase 
the scope and impact of education in science, 
technology, engineering, and mathematics 
(STEM) that will enable the next generation 
of innovators to meet these challenges and to 
ensure the ongoing development of a competitive 
workforce.
 Leaders throughout the world are calling for 
more focus on STEM education. The United 
States, Korea, Japan, the European Union, and 
other countries have launched programs to 
coordinate government, industry, and academic 
efforts to expand the scope and opportunities 
for STEM education from elementary school 
through post-grad, and to train teachers in STEM 
education. 
 The Europe 2020 Strategy recently released by 
the European Commission calls out education 
and training as tools for helping Europe emerge 
from economic crisis and prepare its economy for 
the next decade. The strategy includes a target 
of increasing graduates in math, science, and 
technology by 15%. 
 As students and as working professionals, we 
can each help support STEM education in our 
communities, as advisers to our schools, advocates 
with our legislators, and volunteers.
 As members of SPIE, we can have even more 
impact by supporting the Society’s activities.
 Among the most gratifying experiences in 
my own association with the Society have 
been the opportunities to see first-hand how 
SPIE supports education: handing an award to 
a student that enables her research in utilizing 
optics and nanotechnology for cancer detection, 
congratulating a professor on the funding of his 
program to train physics teachers in a developing 
country, honoring top student paper authors from 
an outstanding field of contenders, and much more.

Supportive Programs
 This year, SPIE will advance STEM education 
in numerous ways for students at nearly all levels. 

Making a Difference
Among them is participation in or support of:
• SPIE scholarships, student travel grants, 

science fairs, and best-paper prizes
• Education Outreach Grant program funding 

for projects such as hands-on solar-car or 
telescope-building workshops

• Laser science demonstrations and workshops 
funded by SPIE LaserFest grants

• Education kits and free materials available in 
a number of languages

• Issues briefings with EU and USA legislators 
and policy makers

• Photonics21 Student Innovation Awards, 
promoting research in photonics related to 
R&D with industrial impact, to be presented 
at SPIE Photonics Europe

• National Lab Day, a project to bring hands-on, 
experiment-based learning to schools in the 
USA

• Winter College at ICTP (Abdus Salam 
International Centre for Theoretical Physics), 
providing students from developing nations 
the opportunity to work with top optics 
researchers

• UNESCO ALOP 
(Active Learning 
i n  O p t i c s  a n d 
Photonics) 
program, a hands-
on workshop for 
secondary and post-
secondary physics 
teachers

• Professional 
development 
p r o g r a m s  o n 
fundamental and 
advanced topics at 
SPIE events and 
online

 While the challenges that face our world are 
bracing, it is good to know that we can live up to 
our responsibilities to educate the next generation 
of innovators. Your membership in SPIE, voice 
within the community, and volunteer spirit are 
potent means to advance our efforts.
 There are few greater contributions that we can 
proudly claim. Together, we can make a difference 
to create a brighter future for those in line behind 
us, and a grateful society appreciates all that you 
have and continue to do.

Ralph B. James, 2010 SPIE President

ALOP  
Programs
ALOP Constantine 
2010
Université Mentouri de 
Constantine, Algeria
14-20 May 2010

ALOP Dakar 2010
Université Cheikh Anta 
Diop de Dakar, Senegal
21-25 June 2010

SPIE President  
Ralph James with 
students who received 
Newport Spectra- 
Physics Research  
Excellence travel 
grants to attend SPIE 
Photonics West in San 
Francisco.
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Today’s scientists and engineers have unlimited opportunities 
to use this extraordinary tool to improve the human condition.

The international celebration of the 50th 
anniversary of the laser, including a display 
of new and vintage laser gear presented by 

SPIE at Photonics West in January, has evoked 
50 years of memories and stories while inspiring 
today’s scientists to advance laser technology 
even further.
 Concepts behind the laser go back, some 
say, to Einstein. Valentin Fabrikant and others 
developed the theory of stimulated emission, 
bu t  r educ t ion  to 
practice leapt forward 
when James Gordon, 
Herbert Zeigler, and 
SPIE Fellow Charles 
Townes demonstrated 
the maser in 1954. 
Townes and Arthur Schawlow proposed an 
“optical maser” in 1958, and Gordon Gould 
came up with designs for implementation and 
application. Some were beginning to think 
that the laser was an unrealizable dream when 
Theodore Maiman surprised the world by 
demonstrating the first ruby laser at Hughes 
Research Labs on 16 May 1960. 
 Advances in laser technology exploded with 
innovation and discovery after that and continue 
today with massive projects such as the National 
Ignition Facility in the USA and European 
projects such as the Laser Mégajoule under 
construction in France, the planned Extreme 
Light Infrastructure, and the proposed High Power 
Laser Energy Research Facility.
 The laser anniversary celebration is a rich 
reminder that many physicists, electrical 
engineers, materials scientists, and others have 
changed the way we live with their extraordinary 
inventiveness—without the laser-powered 
Internet to aid research and before electronic 
computers for modeling. 
 During the last 50 years, advances in laser 

technology have given us everyday items such as 
the barcode scanner and the compact disk player. 
Lasers have also revolutionized our ability to 
improve our vision and to “see” inside atoms and 
the far reaches of the universe. Laser technology 
has created whole new industries and areas of 
research, and there were times when it seemed 
researchers came up with a new laser discovery 
every month. 
 “It was a truly exciting time of experiment often 

leading theory, and 
then theory explaining 
a n d  s u g g e s t i n g 
new directions for 
research,” says SPIE 
Executive Director 
E u g e n e  A r t h u r s , 

whose PhD work and early career were in the 
laser lab of the late Daniel Bradley at Queen’s 
University Belfast (Ireland).

Today’s Laser Challenge
 And the celebration isn’t over.
 “The observance of the 50th anniversary of 
the laser establishes a challenge for today’s much 
more numerous and better-equipped scientists 
and engineers to push laser performance, power, 
pulse duration, stability, wave length, and cost of 
ownership and operation,” Arthurs says.
 “They are too late to invent the laser, but why 
not take on ambitious goals for renewable energy?” 
he asks. “Or build on the laser-enabled biomedical 
knowledge base to dramatically improve the 
human condition?”
 U.S. Energy Secretary Steven Chu has also 
observed that the past 50 years have taught us 
that we haven’t seen the last of the impacts from 
the discovery of the laser. 
 “I am sure there are many more revolutionary 
discoveries to be made from ongoing research and 
development that promise similar opportunities 

There are many more revolutionary 

discoveries to be made from ongoing 

research and development.

–Steven Chu, U.S. Secretary of Energy

Tribute  
To Theodore 
Maiman
May 2010

Advances in laser tech-
nology and Theodore 
Maiman’s role in them 
will be celebrated at a 
tribute symposium at 
Simon Fraser University 
(SFU) in Vancouver, 
Canada, on the 50th 
anniversary of Maiman’s 
demonstration of the 
world’s first laser.

The symposium will 
bring together ap-
proximately 200 leading 
researchers and their 
students as well as 
business leaders from 
around the world who 
have benefited from 
Maiman’s discovery. 
Maiman taught at the 
SFU School of Engi-
neering Science before 
he died in 2007.

The 15-16 May event 
is sponsored by SPIE 
and SFU. Speakers will 
include Maiman’s widow 
Kathleen, who will talk 
about “Ted Maiman: The 
Scientist and the Man.”

For registration and 
other information:  
tinyurl.com/sfu-laser. 

ADVANCING THE LASER
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for our society in the future,” says Chu, who 
shared the 1997 Nobel Prize in Physics with 
Claude Cohen-Tannoudji and William Phillips 
for development of methods to cool and trap 
atoms with laser light.

Laser Events and Artifacts 
 SPIE is leading the golden anniversary 
celebration with its Advancing the Laser tribute 
and as a founding partner in LaserFest. SPIE 
is also supporting a symposium and tribute to 
Maiman at Simon Fraser University (Canada) 
in May. (See story at left.)
 The Society kicked off the year-long celebration 
in January by organizing a laser display at SPIE 
Photonics West in San Francisco. It was so popular 
that it has now become a traveling showcase for 
the earliest lasers and technologies from the 
1960s through today’s ubiquitous everyday 
applications and sometimes 
massive research arrays. 
 T h e  t e m p o r a r y 
museum chronic les 
breakthroughs  and 
key players over the 
history of the laser in 
a large photo timeline 
created by SPIE and 
laser historian Jeff 
Hecht.
 The display also 
includes new lasers 
and  v intage  la se r 
equipment and video 
clips from interviews with laser researchers. 
 Though the entire collection won’t be moved 
from place to place, parts of the laser anniversary 
display were shown at the Smithsonian National 
Museum of American History for a LaserFest 
event in February and at SPIE Advanced 
Lithography in San Jose. Plans are being made 
to reconstruct versions at SPIE Photonics Europe 
and SPIE Defense, Security+Sensing in April, 
CLEO in May, SPIE Optics+Photonics in August, 
and at other events. 
 Equipment displayed at SPIE Photonics West 
included the first supermarket barcode scanner, 

Maiman’s original solid-state ruby laser designs, 
early holography and semiconductor etching 
lasers, and the first high-power green lasers. 
 Many industry-leading organizations 
contributed lasers to the exhibit in San Francisco, 
including Cymer, Nufern, Coherent, SCHOTT, 
CVI Melles Griot, Spectra-Physics, SCANLAB, 
Kentek, and Daylight Solutions as well as 
Lawrence Livermore National Laboratory. Laser 
technologies represented included ruby, He-Ne, 
CO2, ion, solid-state, and fiber lasers, large and 
unwieldy power sources, laser slabs, and optics.

Laser Innovators
 The display at Photonics West became a 
gathering place for many who shared stories of 
their interest and work with lasers. Visitors to 
the exhibit included Townes, who shared a Nobel 
Prize in Physics for his invention of the maser; 

Kumar Patel, inventor of the 
CO2 laser; laser pioneer 
Peter Chu of Boeing; Eric 
Spitz, who first patented 
the video laser disc; 
and George Valley, an 
original Hughes laser 
researcher.
 Among the newer 
t e c h n o l o g i e s  o n 
display were samples 
of the amplifier glass 
s labs  o f  the  type 
used in the National 
Ignit ion Faci l i ty ’s 

192-laser array launched in 2009 and Raman 
analyzers used in medical, anticounterfeit, and 
biofuel applications, loaned by BaySpec.
 “SPIE’s eye-catching and highly informative 
50-years-of-the-laser display was a special treat 
within the Photonics West exhibition halls,” 
said Finlay Colville, director of marketing for 
solar at Coherent. “Featuring a diverse range of 
equipment on view in glass cabinets and superb 
timeline wall displays, the content and layout 
offered an enlightening tutorial for anyone 

Chu Salute
To Lasers
“The laser has been in-
volved in more than half a 
dozen Nobel prizes. It has 
enabled us to stop atoms 
in their tracks and ob-
serve them as they form 
new states of matter.

“Lasers have also revo-
lutionized our ability to 
‘see’ into the combus-
tion chambers of internal 
combustion engines to 
learn how to improve 
performance, to ‘see’ into 
our atmosphere to learn 
more about the climate 
of our planet, and even to 
search for gravity waves 
from distant events in the 
universe. 

“These past 50 years have 
taught us how discoveries 
arising from fundamental 
research, such as the 
laser, can lead to break-
through technologies, 
whole new industries, and 
even change the way we 
live (for the better!).

“Even though we haven’t 
seen the last of the im-
pacts from the discovery 
of the laser, I am sure 
there are many more 
revolutionary discoveries 
to be made from ongoing 
research and develop-
ment that promise similar 
opportunities for our 
society in the future.”

– Steven Chu,  
U.S. Secretary of Energy

On display at Photonics West in January: a model 
of the first working laser, built by Ted Maiman.

Continued on page 12  
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Despite doubtful political support, uncertain 
funding, and skepticism about feasibility 
issues, the U.S. military’s research program 

on laser weapons continues to make strides in 
demonstrating the potential of directed energy to 
defend against missiles, artillery shells, and other 
explosives at the speed of light.
 Within the last year, laser weapons have been 
used in test firings from the ground to successfully 
shoot down unmanned aerial vehicles (UAVs) 
and to destroy improvised explosive devices 
(IEDs) similar to those used against U.S. forces 
in Iraq and Afghanistan. In February, a heavily 
modified Boeing aircraft with a powerful chemical 
laser fired from its nose turret (above) made 
history by demonstrating the lethal energy of 
an airborne laser when it destroyed a boosting 
ballistic test missile off the coast of California.

 Several branches of the U.S. military have 
active R&D programs for laser weaponry using 
chemical, solid-state, and free-electron lasers, 
including the Airborne Laser Testbed (ALTB)’s 
chemical laser, said to be the most powerful 
mobile laser device in the world and the highest-
energy laser ever fired from an aircraft. 
 U.S. Defense Secretary Robert Gates slashed 
the budget for the airborne laser program in 2009, 
however. While research tests on the airborne 
laser will continue, Gates cancelled plans to build 
a fleet of so-called flying laser cannons, calling 
the program’s operational feasibility “highly 
questionable.”
 The controversial “Star Wars” program also 
remains in the realm of the distant future for the 
U.S. military. Yet several laser weapons programs 
are moving forward in research and development. 

Intricate
Beam Control
The beam control/fire 
control (BC/FC) system 
on the Missile Defense 
Agency’s airborne 
laser testbed (above) 
stretches from the rotat-
able turret on the front 
of the Boeing freighter 
to an area behind an 
airtight bulkhead that 
protects the crew from 
possible chemical leaks.

It tracks a target, 
measures range to the 
target, compensates for 
atmospheric turbulence, 
and points and focuses 
the megawatt-class laser 
beam.

Developed by Airborne 
Laser Testbed partner 
Lockheed Martin, the 
BC/FC system has 
127 intricately coated 
mirrors, lenses, beam 
splitters, and other 
optical components. The 
optical elements range in 
size from one inch to the 
67-inch-diameter gold-
plated primary mirror. 
Each mirror in the adap-
tive optics system has 
256 actuators capable 
of moving 5000 times a 
second to compensate 
for the atmospheric 
disturbance. 

A 59-inch-diamete 
conformal window in 
the turret that took 
nearly four years of 
development protects 
the primary mirror and 
a 12.2-inch secondary 
mirror that form a large 
telescope.
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The laser’s potential to defend against multiple threats at 
the same time has been a powerful lure for military research 
despite drawbacks.

By Kathy Sheehan
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Boeing estimates that a ground-based hybrid laser 
weapon it has developed independent of its military 
contracts, the Laser Avenger, could be ready for the 
battlefield within a year, if the funding is available.
 Boeing’s Laser Avenger took part in tests for 
the U.S. Air Force and the U.S. Army in 2009, 
successfully destroying one UAV and 50 IEDs. The 
Laser Avenger builds on an existing system used 
by the military that employs a lightweight 25-mm 
machine gun mounted on a HUMVEE. The new 
Laser Avenger system adds a solid-state laser. 

Advantages for Defense
 Laser weapons offer advantages in security 
and defense applications over kinetic weapons. 
Fired from the air in urban operations, a laser 
could disable both stationary and moving targets 
on the ground. For instance, a laser could burn 
a hole in the engine or wheels of a threatening 
vehicle with little or no collateral damage. The 
ultra-precise and speed-of-light nature of a laser 
could also protect commercial and military 
ships from small attack boats, again with little 
collateral damage.
 One of the major benefits of lasers neutralizing 
IEDs is that soldiers do not have to get out 
of their armored vehicles or wait for a special 
team to disable the devices. “Laser Avenger 
provides the ultra-precision, stand-off capability 
our warfighters need today to safely neutralize 
those threats,” according to Gary Fitzmire, vice 
president and program director of Boeing Missile 
Defense Systems’ Directed Energy Systems unit.
 Non-lethal laser weapons are already marketed 
to police agencies and private security forces for 
crowd control and similar applications. Such 
weapons use eye-safe lasers to temporarily affect 
a person’s vision or balance or cause nausea.
 A U.N. weapons convention bans the use of 
laser weaponry to permanently blind an adversary.

Serious Limitations
 Ironically, beginning with Theodore Maiman’s 
press conference 50 years ago announcing 
his successful operation of the first laser, the 
media was most focused on its potential use as 
a weapon. Maiman thought that was unlikely 
and preferred to focus on the laser’s practical 
applications in space communications, medicine, 
and industry. 
 “The death ray label took a number of years to 
shake off,” Maiman wrote in The Laser Odyssey, 
his 2000 book describing how the world changed 
on 16 May 1960 with his demonstration of the 
first working laser.
 Maiman, who died in 2007, noted that lasers 
were extremely effective for precision guidance 
of other weapons. But as weapons of destruction, 
“They are huge monstrosities with severe practical 
limitations,” he wrote.
 Indeed, questions abound about the cost, 
size, thermal management, stability, and power 
requirements for a laser weapon to be practical. 
Some government officials have also raised 
concerns about the safety and logistics of 
transporting chemicals on planes or ships. 
 Dirt, dust, wind, clouds, rain, and inclement 
weather can also hamper a laser’s range. 
 Still, the laser’s potential to change the face and 
speed of warfare has been a powerful lure despite 
these and other drawbacks. Advances in adaptive 
optics, coating technologies, beam control, and 
output power have kept several test programs going.
 In March 2009, for instance, Northrop 
Grumman Corp. announced it had successfully 
produced a 105-kW laser system as part of its 
contract with the Department of Defense on the 
Joint High Power Solid-State Laser (JHPSSL) 
program. The company reported the system 
continuously operated for five minutes, with very 
good efficiency and beam quality.

ATL Scorches
Target Vehicle
The Advanced Tactical 
Laser is one of two 
airborne chemical laser 
weapons under devel-
opment. The Air Force 
wants to use this smaller 
weapon against stationary 
and moving targets on the 
ground. 

The ATL is designed 
to destroy, damage, or 
disable targets on the 
battlefield and in urban 
operations with little to no 
collateral damage. 

Boeing successfully tested 
the ATL in August and Sep-
tember 2009 from a C-130 
Hercules aircraft, scorching 
holes in the target vehicles 
to disable them.

Continued on page 8  

Lockheed Martin built the 
turret ball (above left) for the 
beam control/fire control 
system on the airborne laser. 
This photo shows a sur-
rogate prepared for testing. 
The entire rotating turret 
weights nearly six tons and 
functions as a beam director. 

At right, a Lockheed Martin 
Space Systems engineer 
adjusts the beam control 
optics used to stabilize and 
shape the beam from the 
Chemical Oxygen Iodine  
Laser (COIL) on its way 
to the nose of the aircraft 
where it is pointed at a 
target.

Photos courtesy of Russ Underwood, Lockheed Martin.
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 Some examples of 
laser weapons programs 
are outlined below. 

Ground-Based 
Systems
 MATRIX is  the 
M o b i l e  A c t i v e 
Targeting Resource 
f o r  I n t e g r a t e d 
eXperiments. In tests 
for the U.S. Air Force 
in May 2009, a Boeing-
made laser-weapon 
system mounted on a 
trailer in the California 

desert destroyed five UAVs. The successful test 
(pictured at left) demonstrated the system’s ability 
at “ultra-precise and lethal acquisition, pointing, 
and tracking at long ranges using relatively low 
laser power,” said Boeing’s Fitzmire. “The Air 
Force and Boeing achieved a directed-energy 
breakthrough with these tests,” he added.
 MATRIX used a single-kilowatt-class, solid-
state laser integrated with existing test-range radar 
to shoot down the UAVs at various distances. 
 As part of that demonstration, captured 
in dramatic pictures, Boeing also successfully 
shot down a sixth UAV with its Laser Avenger 
platform. Lasers from this separate, hybrid air-
defense system successfully destroyed 50 IEDs in 
tests for the U.S. Army in September 2009. 
 Because the Laser Avenger is based on the 
existing Avenger system, already deployed by 
U.S. troops, a Boeing spokesman estimated that 
the hybrid Laser Avenger could be fielded within 
12 months, if funded.

Mobile System
 Another ground-based 
system being developed 
is the High Energy Laser 
Technology Demonstrator 
p ro j ec t  (HEL  TD) ,  a 
three-phase U.S. Army 
program designed to build 
a  w e a p o n  t o  c o u n t e r 
incoming projectiles such 
as rockets, artillery shells, 
and mortars.
 The Army has awarded 
B o e i n g  s e c o n d - p h a s e 
funding for this mobile, 
solid-state laser weapon 
and  expec t s  to  beg in 
testing of a truck-mounted 
laser system in 2011. The 
goal is to have a 100kW-

ADVANCING THE LASER

class laser, but the initial tests will use a low-
power surrogate. 
 In January, Boeing announced that the HEL TD 
is ready to be integrated into a test system that 
is expected to have a firing range of eight to 10 
kilometers. The project officially moves into the 
fabrication phase this spring when Boeing begins 
integrating a beam control system (BCS) into 
an eight-wheel Oshkosh Defense military truck. 
 The control system will acquire, track, and select 
an aimpoint (vulnerable area) on a moving target, 
focus the laser beam on projectiles, and compensate 
for atmospheric turbulence. The HEL TD optical 
system includes high-speed sensors, mirrors, high-
speed processors, and other optical equipment.

Airborne Lasers
 The U.S. military has two so-called flying 
laser cannons under development, the Airborne 
Laser Testbed and the Advanced Tactical Laser 
(ATL), both using chemical lasers and adaptive 
optics systems. 
 Boeing, Northrop Grumman, and Lockheed 
are developing the ALTB for the Missile Defense 
Agency which calls the airborne laser program 
“a pathfinder” for the nation’s directed energy 
program and for missile defense technology. Boeing 
is the prime contractor on the project, providing 
the aircraft and the battle management systems. 
Lockheed developed the beam control/fire control 
system which sits at the front of the aircraft, 
and Northrop is in charge of the megawatt-class 
chemical, oxygen, and iodine laser (COIL).
 The successful test of the ALTB against a 
boosting missile target in February was the first 
directed energy lethal intercept demonstration 
against a liquid-fuel boosting ballistic missile 
target from an airborne platform.

Photo courtesy of U.S. Air Force Research Laboratory.

A Boeing-developed laser 
weapon called the MATRIX 
destroys a UAV with its 
high-energy laser beam in 
a May 2009 test.                            

t Continued from page 7 
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An artist’s rendering of a prototype for the HEL TD program.             

Technical  
Articles in  
SPIE Newsroom
Go to the SPIE  
Newsroom at spie.org/
newsroom for the latest 
news and technical 
articles about lasers, 
defense, security, and 
other topics of interest to 
optics professionals.

The SPIE Newsroom 
offers video interviews 
with entrepreneurs and 
research innovators, in-
dustry technical reports, 
short research articles, 
updates on new prod-
ucts, and news feeds 
organized around lasers, 
security and defense, 
and 11 other technical 
areas.

Free technical articles 
are added to the Web 
site daily, and options 
are available to receive 
monthly e-mail alerts on 
specific topics.

The SPIE Newsroom 
also publishes a list of 
the most-downloaded 
technical articles from 
the previous month. See 
what your colleagues 
are reading at spie.org/
top10-news.
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ADVANCING THE LASER

 The ALTB uses two solid-state lasers and the 
COIL on a modified Boeing 747-400 freighter 
with a 1.5-meter telescope in its nose turret.
 Within seconds of the test missile’s launch from 
a platform in the Pacific Ocean on 11 February, 
the ALTB used its six onboard IR sensors to detect 
the exhaust plume of the boosting missile.
 One of the low-energy solid-state lasers tracked 
the target as it flew, and a second low-energy laser 
used an adaptive optics system to measure and 
compensate for atmospheric disturbances between 
the aircraft and the missile.
 Onboard systems of the ALTB then accurately 
pointed and focused the high-energy laser at 
the missile’s fuel tank, a pressurized area that 
is vulnerable to any disruptions of its “skin.” 
When the COIL fired at the speed of light, the 
heat caused a stress fracture on the missile and 
caused it to break into multiple pieces. The entire 
engagement occurred within two minutes, while 
the missile’s rocket motors were still thrusting.

Alignment in Flight 
 Tests of the airborne laser in 2009 validated 
the tracking and adaptive optics systems and the 
high-energy laser’s ability to fire in an airborne 
environment. 
 “Maintaining the precise alignment of optical 
components within the laser while in flight ranks 
among the program’s notable accomplishments,” 
according to Steve Hixson, vice president of 
Advanced Concepts - Space and Directed Energy 
Systems for Northrop Grumman’s Aerospace 
Systems sector. 
 All of the powerful laser’s optical components must 
be perfectly positioned as the aircraft vibrates and 
flexes during flight. “Since we were unable to fly the 
kind of large concrete pads used to hold a ground-
based laser’s optics in place, we had to isolate the 
COIL’s optics from the structure but also maintain 

alignment,” Hixson said. “So the team developed 
an optical bench isolation system that isolates 
disturbances caused by normal aircraft operations 
while maintaining alignment to the gain medium, 
or the source of a laser’s optical power. It’s like an 
automobile’s ‘smart suspension’ that keeps the car 
riding smoothly at the same level over a bumpy road.” 
 The demonstration of the airborne laser’s 
tactical strength was impressive from a technology 
standpoint, but still doesn’t overcome a major 
practical problem cited by Gates in curtailing 
the program. Because the system is designed to 
hit threatening missiles in their boost phase, the 
military would have to have a fleet of huge planes 
with lasers standing by in enemy air space to have 
a chance at detecting and hitting a target. 

Tunable FEL at Sea
 Advances in accelerator technology and the 
tunability of free electron lasers (FELs) have 
attracted the interest of the U.S. Navy for a 
FEL weapon system to thwart cruise missiles, 
pirates, small attack boats, and other threats to its 
warships. The Office of Naval Research awarded 
contracts in April 2009 to Boeing and Raytheon 
to develop prototypes for a weapons-grade FEL. 
 Still in the preliminary design phase, the goal 
of the program is to provide a future naval fleet 
with an onboard, speed-of-light defense capability 
using tunable, megawatt-power lasers. Such a 
FEL weapon system could only generate such 
powers, however, from a ship with adequate power 
generation, which does not yet exist. 
 Both companies are working on the design of 
a 100-kW-class FEL device to demonstrate the 
scalability of a system and its advantages in the 
ocean air.  n

–Kathy Sheehan is managing editor of SPIE 
Professional.

Funding  
Outlook In  
Defense R&D
A special session on 
business and funding 
opportunities in defense, 
security, and sensing will 
be held at SPIE Defense, 
Security, and Sensing in 
Orlando, FL, 7 April.

Paul McManamon, 
formerly of the Air Force 
Research Lab in Ohio, 
will chair the session 
for companies, universi-
ties, national labs, and 
anyone interested in 
opportunities with the 
U.S. government. Repre-
sentatives from several 
military research agen-
cies will speak about 
the technical problems 
they are working on and 
present an overview of 
the R&D programs. 

Zachary J. Lemnios, CTO 
for the Department of 
Defense, will also speak 
about 21st century 
challenges at a plenary 
session 6 April.

For more information, 
see page 38 or visit:  
spie.org/dss.

Three images from an 11 February demonstration test of the Airborne Laser Testbed were taken 
from an IR camera. The first image shows an exhaust plume trailing behind a boosting missile (not 
pictured) climbing to the right. Yellow indicates the highest radiant intensity from the plume. Blue is 
the lowest. The middle picture shows burning pieces of the target missile above the plume, which 
is diminished and on its way to burning out. The image at right indicates the booster has stopped 
thrusting and hot burning debris coasts along ballistic trajectories as disintegration continues.
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Innovators Win Prism Awards

Several corporate and individual members of 
SPIE with cutting-edge photonics products and 
technologies were among 10 winners of the 

Prism Awards for Photonics Innovation in the annual 
awards for optics, lasers, and photonics systems. 
 The awards, co-sponsored by SPIE and Photonics 
Media, recognized advances in optical coherence 
tomography systems, microspectrometers, green 
lasers, power optimizers for solar PV systems, non-
destructive testing equipment, and other innovations 
in the industry during 2009. 
 A panel of international judges selected the 
winners from 135 products and applications in 
nine categories. Agilent Technologies’ Scanning 
Microwave Microscopy Mode and Lehighton 
Electronics’ Mobility Mapping Unit tied in the 
Analytical, Test and Measurement category. 
 The winners, announced in January during 
SPIE Photonics West in San Francisco, along 
with the award presenters are listed below. For 
more information: PrismAwards.org

ANALYTICAL, TEST, AND MEASUREMENT

Jeffrey Ungar, founder, president, CEO, and CTO 
of Laser Operations – QPC Lasers, received a 
2009 Prism Award from Kathleen Maiman at 
SPIE Photonics West in January. Maiman is the 
widow of Theodore Maiman who built the first 
working laser in 1960. At right is SPIE member 
Laurent Vaissie, vice president of marketing and 
sales at Laser Operations - QPC Lasers. 

Do you have an innovative 
product or technology 
coming to market in 2010? 
You could be the next 
winner of a Prism Award 
for Photonics Innovation.

The deadline for applying 
for a 2010 Prism Award 
will be 17 September. 
More information:  
PrismAwards.org.

Submit Your
Product

Agilent Technologies (USA, tie)
Scanning Microwave Microscopy Mode 
(SMM Mode)
A g i l e n t ’ s  s c a n n i n g 
microwave microscopy 
mode (SMM Mode) 
i s  an  atomic  force 
microscopy  method 
to enable quantitative 
electromagnetic materials 
characterization at high resolution. 
SMM Mode, previously named an R&D 100 
Award winner, can be used on semiconductors 
(no oxide-layer required), metals, dielectric 
materials, ferroelectric materials, insulators, 
and biological materials. SMM Mode measures 
properties associated with small variations in the 
electromagnetic interactions of a sample’s different 
components with the incident microwave signal, 
either statically or dynamically. 

Lehighton Electronics Inc. (USA, tie)
1605 Mobility Mapping Unit
Lehighton’s mapping unit 
measures electron mobility, 
sheet resistance, carrier 
concentration, and density 
in a variety of substrates and 
materials in a noncontact, 
nondestructive manner, 
eliminating destruction 
o f  e x p e n s i v e  w a f e r s 
for measurement. The LEI 1605 reduces the 
cost of research in semiconductor and solar 
manufacturing processes by providing EM results 
instantly and allowing operators to make changes 
for optimal processing. 
 The award for analytical, test, and measurement 
was presented by John Dexheimer of First Analysis 
and Lightwave Advisors.

Call for Entries
PrismAwards.org

Deadlin
e 

17 Sep.

2010

Laurin Donates
Funds for SPIE 
Scholarship 
Photonics Media 
President Thomas Laurin 
announced at the Prism 
Awards banquet that the 
publishing firm would 
donate funds to the 
SPIE scholarship fund 
in memory of his sister, 
Diane Laurin. 

Diane Laurin, who was 
instrumental in creating 
the Prism Awards in 
2008, died in August 
2009. Diane Laurin was 
influential in helping the 
industry, 30 years ago, 
embrace the all-encom-
passing name “photo-
nics” to define itself. 

For more information on 
how the SPIE scholar-
ship fund helps students 
pursue their careers:  
spie.org/scholarships
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DETECTORS, SENSING, AND IMAGING SYSTEMS
InfraTec Infrared (USA, SPIE corporate member)
MEMS Tunable Fabry-Perot 
Interferometer Microspectrometer for 
Infrared Absorption Spectroscopy
T h e  M E M S  t u n a b l e  F a b r y - P e r o t 
Interferometer Microspectrometer for 
infrared absorption spectroscopy targets mid-
wave infrared gas analyzer and spectroscopic 
applications to identify substances by detecting 
their unique absorption signatures. The device 
is based on a bulk-micromachined spectrally tunable Fabry-
Perot interferometer with an electrostatically tuned air cavity 
integrated into an infrared detector. The award was presented 
by SPIE Board Member Upendra Singh of NASA Langley 
Research Center.

LASERS
Laser Operations – QPC Lasers (USA)
Brightlock Ultra-G
The Brightlock Ultra-G is a compact, 
athermal, multiwatt green (532 nm) 
laser with near-diffraction-limited 
beam quality based on on-chip 
wavelength stabilization of high-
brightness laser diodes. The Ultra-G series is specifically designed 
for medical, military, and defense applications that require 
high-power green light in a compact, passively cooled package. 
Benefits of the Ultra-G include its passive cooling system, its 
small size, low power consumption and cost effectiveness. The 
award was presented by Kathleen Maiman, widow of Theodore 
Maiman who built the first working laser in 1960.

LIFE SCIENCES
LightLab Imaging Inc. (USA)
C7-XR Optical Coherence 
Tomography System  
(FD-OCT)
The C7-XR Optical Coherence 
Tomography System uses 
f requency-domain s ignal 
processing to provide cardiologists with 
an interior view of coronary arteries to enhance 
the diagnosis and treatment of vascular disease. Its ultrafast imaging 
speed, micron-scale resolution and 3D visualization capabilities 
streamline the clinician’s work flow and redefine the possibilities of 
interventional cardiology imaging. SPIE President-Elect Katarina 
Svanberg presented this award.

OPTICS
Swamp Optics (USA)
BOA Pulse Compressor
The BOA Pulse Compressor 
works  l ike  a  snake by 
shortening ultrashort pulses 
in real time. The compact 
package uses only one prism, 
a roof mirror, and a precisely manufactured corner cube to 
reflect the beam back to the prism precisely parallel with the 
beam entering it. The Bother-free Optimized Arrangement 
avoids the problematic beam distortions of two- and four-prism 
designs (including angular dispersion, spatial chirp, and pulse-
front tilt). Because the prism-corner-cube distance is tuned 
(and not the prism insertion as in conventional compressors), 
the BOA Compressor can accommodate pulses with large, as 
well as small, bandwidths. This award was presented by Stephen 
Krenitsky of SCHOTT North America.

OTHER LIGHT SOURCES
Hamamatsu Corp.  
(USA, SPIE corporate member)
160 kV Open-Type Microfocus X-ray 
Source
The 160 kV Open-Type Microfocus 
X-ray Source is a microfocus 
x-ray source (MFX) with .25 µm 
resolution for x-ray nondestructive 
inspection and computed tomography. A small focal point 
prevents blurring of x-ray images and delivers a sharp enlarged 
image. The L10711 open-type x-ray source includes a built-
in high-voltage power supply and operates in a dual cathode 
mode. The award was presented by Jennifer Ernst of the Palo 
Alto Research Center.

PHOTONICS PROCESSES
Linden Photonics (USA)
Strong Tether Fiber Optic 
Cable
Linden Photonics has patented 
its strong-tether fiber optic cable 
(STFOC) which uses extruded liquid crystal polymer 
on commercial-grade optical fibers. The STFOC has 
moisture-barrier properties and eliminates the need for 
metalized fiber in hermetic packaging of optoelectronic 
components. The crush-resistant cable was originally developed 
for the Navy’s Mark48 wire-guided torpedo. The award was 
presented by Gary Speigel of Newport Corp.

Continued on page 13  
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Laser 
Anniversary
Resources

AdvancingTheLaser.org

The SPIE celebration of 50 
years of advances in laser 
technology includes weekly 
reports and video interviews 
on advances in laser tech-
nology, free papers from 
the SPIE Digital Library and 
SPIE Professional on laser 
technology, free posters 
and DVDs for students and 
educators, and links to 
other resources such as a 
virtual laser museum. 

LaserFest.org
This community-wide  
celebration includes 
programs and events that 
showcase the prominence 
of the laser in today’s world 
and provides videos and 
other informational re-
sources on laser technology 
and the work of laser 
pioneers.

captivated by developments in the laser industry 
over the past half century.”

Private Collections on Loan
 Two of the largest private contributors of lasers 
for the display were Bob Hess and Richard Stone.
Hess, a holographer, originally was interested only 
in older holography lasers like the 1963 Perkin 
Elmer/Spectra-Physics Model 111 He-Ne laser on 
display. His collection began to expand when he 
found a 1962 Hughes Aircraft Company Model 
200 ruby laser system, the commercialized design 
of Maiman’s original laser, still fully operational 
(also displayed at the Photonics West celebration 
in January). Hess’ collection now includes a 1969 
Hughes Model 3052 Argon Ion laser acquired in 
January, just a week before SPIE Photonics West.
 Stone said he amassed much of his collection 
by rescuing defunct lasers from his job at 
Lockheed Martin, sometimes to the chagrin of 
his supervisors. “His bosses specifically told him to 

get rid of these lasers, but he couldn’t just throw 
them away,” Hess explains.
 Maiman’s widow, Kathleen, contributed 
numerous items to the display in January, 
including a Maiman-built model of the first laser, 
Maiman’s research notebook, and his prototype 
for the first medical laser. The notebook was 
opened to the page of notes from the day he 
successfully demonstrated the first laser.
 Hess likened the excitement of many visitors 
at seeing the original lasers to “the look an older 
guy gets when he sees an old classic car.” He 
said he met a man who built a laser for a 1960s 
science fair, using information from a 1964 article 
in Popular Science. 
 “He won his high school science fair for 
building the laser,” Hess said. “That kind of 
technology was just out there and available then.”
• For a video tour of the historical laser display 

at SPIE Photonics West with Jeff Hecht, go to 
spie.org/hecht-video. n

Lunar Laser Ranging
 After 40 years of continuous lunar laser ranging 
using 1960s-era equipment and reflectors left on 
the moon by Apollo astronauts, the McDonald 
Laser Ranging Station in Texas lost its NSF 
funding late last year.
 More modern LLR stations at Apache Point in 
New Mexico (USA) and Observatoire de la Côte 
d’Azur (France) will carry out the same work, 
however, and with greater accuracy.
 LLR experiments have allowed scientists to 
determine the exact distance between the Earth 
and moon, the speed of rotation of the Earth and 
the moon, as well as axial and orbital variations. 
Lunar laser analysis provides a highly accurate test 
of the Equivalence Principle along with several 
other tests of Einstein’s general relativity. More 
in the SPIE Newsroom: spie.org/llr

Extreme Light Infrastructure
 Scientists involved with the pan-European 
Extreme Light Infrastructure project have agreed 
to spread the first facilities for an exawatt-class 
laser among three or four countries in eastern 
Europe. The first three sites, to be part of the 
European Research Infrastructure Consortium, 
will be in Prague in the Czech Republic, Szeged, 
Hungary, and Magurele, Romania.
 The Prague facility will be dedicated to particle 
acceleration and x-ray generation while the 
Szeged facility will be focused on attosecond 

Lasers in the News
science. The Magurele site will be used for laser-
based photonuclear physics.
 Gerard Mourou is ELI project coordinator. 
More: extreme-light-infrastructure.eu

SPIE Laser Video Series
 Video interviews with laser innovators, 
pioneers, historians, and others involved with 
laser technologies for medicine, industry, and 
research are being posted to the SPIE Newsroom 
weekly as part of the Advancing the Laser tribute.
 Topics range from a 2010 discussion of optical 
coherence tomography by MIT’s James Fujimoto 
to the history of the laser at TRUMPF. A 1983 
video of Theodore Maiman recalling the race to 
invent the laser is also included in the series. See: 
spie.org/laser-videos

Laser Hazards
 Laser pointers have become so commonplace 
and affordable, and laser guide stars so frequently 
used in adaptive optics systems at major 
observatories that rules have been put into place 
to ensure they aren’t misused and don’t interfere 
with aircraft or orbiting satellites.
 Observatories such as the ones at Palomar 
(CA) and Mauna Kea (HI) in the United 
States and elsewhere that use lasers in their 
adaptive optics systems must follow rules 
promulgated by their country’s aeronautical 
and military authorities. n

Advancing the Laser
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PHOTONICS SYSTEMS
IRphotonics (Canada)
iCure Thermal Spot Curing 
System
The iCure Thermal Spot Curing System 
provides localized heat via high-intensity 
infrared radiation in a portable unit that can be integrated 
into a production line. The inline fiber optic system delivers 
pinpoint and accurate control for temperature sensitive 
substrates and complex devices. Applications include pot 
curing of thermal epoxies; bonding and fixing of plastic and 
glass components; fixing of lenses; temporary fixing of miniature 
components; precision assembly and bonding of semiconductor 
components; focused energy for micro soldering; and localized 
heat welding of thermoplastics. The award was presented by 
Karl Spanner of Physik Instrumente.

SUSTAINABLE/GREEN TECHNOLOGY
National Semiconductor (USA)
SolarMagic Power Optimizer
The SolarMagic optimizer 
provides an electronic solution 
to long-standing challenges with 
solar arrays, enabling systems 
to realize their full power-producing 
potential. Using advanced algorithms and mixed-signal 
technology, SolarMagic minimizes the negative effects of 
panel mismatch caused by real-world conditions such as system 
aging, varied tilts and orientations, and debris or shade. Field-
testing has shown that SolarMagic can recoup up to 57% of 
power losses. SPIE Fellow Steve Eglash of Stanford University 
presented this award. n

t Continued from page 11 

INDUSTRY

SPIE Annual
Awards

Information about the winners of the SPIE annual 
awards program will be published in the July issue 
of SPIE Professional.

For more information: spie.org/awards

Prism Awards
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Scouting
Practices
Many companies that 
are aggressively looking 
outside their walls 
for new technology 
are using innovation 
scouts, specialists 
tasked to identify new 
opportunities  
for partnership,  
co-development, 
licensing, or acquisition. 

Innovation scouting is 
a key element of open 
innovation, but the 
practice of scouting 
for innovative products 
and services has been 
around much longer 
and has an established 
place in traditional 
business practices.

Nerac’s 2009 survey on 
innovation scouting was 
designed to benchmark 
current practices 
of innovation (or 
technology) scouts.

The open innovation train: Are you on 
it? Does your firm practice innovation 
scouting? Do you know what these 

concepts mean? 
 There is a lot of talk about open innovation, 
technology scouts, and innovation scouts but there 
isn’t a lot of understanding of what these concepts 
are, whether they make sense for a particular 
company, or how to embrace such practices. 
 Nerac, a global research and advisory firm, 
recently conducted a study to benchmark current 
innovation scouting practices to understand 
more about scouting programs, including size, 
scope, sponsorship, skill sets, and objectives. We 
also wanted to identify any discernable trends 
or common practices in innovation scouting, as 
existing data on this is limited. The study was 
conducted in June 2009 and the results were 
published in September 2009. 
 You may be asking how this research is relevant 
to your organization. 
 Would it surprise you to learn that companies in 
the optics/imaging/lasers industries reported some 
of the highest usage of innovation scouts? 
 It surprised us.
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Innovation Scouting
Optics and photonics firms use scouts more often than most.

By Kristy Ulmer

Scouting Terminology
 But first things first. Let’s establish a few key 
terms to avoid any confusion or ambiguity going 
forward. 
 What is open innovation? Open innovation 
expert Henry Chesbrough defines it in two ways. 
He says it is the readiness to use both internal 
and external ideas to advance technology and the 
willingness to consider both internal and external 
paths to commercialize a firm’s offerings. 
Open innovation is not a strategy of working with 
external parties instead of leveraging internal 
R&D. Rather, it encourages companies to expand 
their pool of resources in order to achieve their 
growth objectives. 
 Technology scouting refers to the practice of 
looking for technologies that fill specific gaps in 
the firm’s technology portfolio. A company may 
have been working hard at solving a particular 
problem and decide it is better off buying a 
solution (in the form of a technology license, for 
example) than spending the resources to build 
its own. 
 Innovation scouting, on the other hand, is an 
expanded version of technology scouting. Many 
companies looking outside their walls for new 
technologies use “innovation scouts,” specialists 
tasked with identifying new opportunities for 
partnership, co-development, licensing, or 
acquisition. 
 While innovation scouting is a key element of 

open innovation, the practice of scouting for 
innovation has been around much longer 

and has an established place in traditional 
business practices as well. 
 Innovation scouting is more mission-
oriented. For example, a company may 
want to improve the customer experience 
on its Web site (a mission-oriented 

challenge for an innovation scout) and 
will actively look for ways in which to 

achieve this goal. The ultimate solution 
may consist of ideas, inventions, 

technologies, outsourced content, 
new processes, marketing 

techniques, etc. 
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Diverse Approaches 
 The research study we conducted sheds light into how 
innovation scouting is performed across many companies 
around the world, and some of the findings surprised us. 
Analysis of the survey data led us to these conclusions:
• Innovation scouts acknowledge a general lack of formal 

knowledge of the process of scouting, including how to find 
and evaluate ideas.  

• The more a company’s products are integrated into other 
companies’ products, the higher the likelihood that scouting 
is considered important. 

• There are many different approaches for implementing 
innovation scouting, with companies using internal 
innovation scouts, external partners, third-party scouts, 
and consultants.

• Most companies operate with a small cadre of scouts, usually 
fewer than six resources.

• The scouting role is not always confined to internal R&D 
departments within an organization, but instead is often 
jointly sponsored across multiple business units.

• Innovation scouts use many methods for finding new ideas, 
with competitive intelligence the most preferred source of 
ideas.

 We also learned that some industries use innovation scouts 
more than others (See chart at right). The optics/imaging/
lasers companies are practicing innovation scouting more 
than most, with 45% of respondents from these industries 
indicating they have scouting programs. The only companies 
using innovation scouts more were from the packaging (55%) 
and textiles industries (50%). 
 We have hypothesized that the companies using innovation 
scouts at higher rates are the same companies who are highly 
integrated with their client value chains. In fact, the industries 
reporting the highest usage of scouts are the ones supplying core 
technologies or materials to other companies. 
 Companies in these sectors must work in a highly 
collaborative way with their customers. For example, a 
packaging company must work closely with its customers on 
a variety of elements in order to develop the desired product 
such as package dimensions, product protection, regulatory 
issues related to labeling, etc. This is also true in the optics and 
advanced materials industries, both of whose sets of products 
have many different form factors that can be combined or 
deconstructed for various applications.

Most Scouts in Optics
 Taking a closer look at the responses, the optics/imaging/
laser respondents stand out from the pack. Companies from 
these sectors have used innovation scouts longer than most, 
with half of these respondents using innovation scouts for more 
than five years. Only two other industries reported using scouts 
longer (chemicals at 54% and packaging at 53%). 
 Not only have optics/imaging/laser companies been 
performing innovation scouting for quite some time, they have 
more employees in a scouting role than any other industry. Some 
44% of the optics/imaging/laser respondents have more than 25 
innovation scout employees. This is significant given 40% of all 
respondents have fewer than three innovation scouts. 

 But do quantity and perseverance equate to results? Yes. In 
fact, 100% of the optics/imaging/laser respondents report their 
innovation scouting efforts have been either very successful 
or moderately successful. These various data points further 
underscore the importance of innovation scouts and their 
function to optics/imaging/laser businesses.
 So if you are among those who are not practicing innovation 
scouting, perhaps now is the time to ask why. Does it make 
sense for my firm? Would it be consistent with our corporate 
strategy and could it contribute to our objectives? What can 
we hope to accomplish? Where would we start?
 There is much we can learn from our peers both inside 
and outside of our industry. I have spent years working with 
innovative companies and most of these companies are still 
trying to “get it right.” Very few (perhaps none) have proven 
or systematic processes by which they execute this function. 
 Innovation scouting isn’t a linear thing; rather, it is 
progression that sometimes circles back, makes U-turns and 
hits a lot of dead ends. It is an evolving practice—some would 
say journey—in search of best practices and role models. Until 
we have those, let us learn from one another. n

–Nerac analyst Kristy Lutz Ulmer advises 
clients on how to leverage open innovation 
models and deploy technology scouting 
initiatives throughout their organizations. 
For more than 18 years, she has worked with 
clients on a variety of other strategic questions 
including how to bring a product to market, 
how to exploit a competitor’s weakness, how 

to capitalize on an organization’s strength, and how to differentiate 
the organization in a way that resonates with customers. Ulmer 
holds an undergraduate degree in political science and philosophy 
and an MBA in marketing from Vanderbilt University. Nerac Inc. 
is a global research and advisory firm for companies developing 
innovative products and technologies. 
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See for yourself how and why companies are scouting for 
innovation by reading the full Nerac report, Global Bench-
marking Study – Scouting for Innovation in 2009, at tinyurl.
com/nerac-scout. 



16 SPIE Professional | APRIL 2010

INDUSTRY

The hard work of being a trade-show exhibitor is getting the 
best prospects to visit your booth.

By Ruth P. Stevens

If you exhibit at trade shows as part of your 
business-to-business marketing strategy, you’re 
in good company. About 18% to 25% of the 

typical B-to-B marketing budget goes to trade 
shows. 
 Direct marketing 
can play an important 
part in your success in 
exhibition marketing. 
Using direct marketing 
to promote your attendance in advance of the 
show can double, triple, even quadruple the results 
of your overall trade show investment. 
 Trade show marketers often get so preoccupied 
with designing and building their booths, they 
can forget to concentrate on driving qualified 
traffic to the exhibition hall. If you wait for them 
to walk by randomly, you’ll miss a major business 
opportunity. 
 There are a number of important reasons why 
an investment in pre-show promotion is critical.
Business buyers generally plan their trade show 
time in advance. The Center for Exhibition 

Industry Research (CEIR) found that 76% of 
attendees use pre-show information for this 
purpose. You are also competing with conference 
sessions, other exhibitors, and with outside 

attractions (especially 
in destination cities 
l i k e  O r l a n d o  o r 
Florence), so you must 
get on your prospects’ 
calendars early. 

 CEIR commissioned a study by Deloitte 
& Touche that shows that exhibitors who 
conducted a pre-show campaign raised by 46% 
their “attraction efficiency,” or the quality of the 
audience they attracted to their booths. Similarly, 
the conversion of booth visitors to qualified leads 
rose 50% when a pre-show promotion was used. 

Pre-Show Strategy 
 The goal of a pre-show promotion is to drive 
traffic to your booth. But not just any traffic. You 
want qualified prospects only. In effect, you are 
front-loading the sales qualification process.
 An effective pre-show strategy employs 
targeted communications to both registered 
attendees and people who are already interested 
in doing business with you. Here’s how:
• Extract high-potential visitors from among 

the trade show attendee population and 
encourage them to visit your booth or set up 
an appointment. Remember, not everyone is 
worth your attention. So, a blanket mailing 
inviting all registered attendees to stop by 
usually contains a lot of waste.

• Ask the exhibition organizer about renting 
a mailing list of pre-registered attendees. To 
eliminate non-prospects, ask for a targeted list 
of attendees by technical areas that match your 
products. 

• Invite your own customers, inquirers, and 
prospects (from your in-house file) to the 
show. If they are not planning to attend, 
your invitation might change their minds. 

Marketing at 
OPTICS TRADE SHOWS

Plan Ahead
About five weeks in 
advance, have your sales 
people call their clients 
to set up appointments 
at the trade show. Try 
to make the meetings 
coincide with the least-
trafficked time periods 
on the trade show floor. 

Create a master 
schedule of expected 
visitors, and make sure 
you don’t overbook in 
relation to the booth 
space and demo stations 
available.

If prospects are unwilling 
to commit to a spe-
cific time, ask them to 
name an afternoon or 
a morning period when 
they’ll come by. Follow 
up appointment-setting 
calls with a confirmation 
letter, and then an e-mail 
reminder a few days 
before the trade show.

George Meyer of CVI Melles Griot talks to a customer at SPIE Optics+Photonics 
2009. The company gave away a Nintendo Wii as part of its trade show marketing. Continued on page 18  

SPIE provides an exhibitor’s toolkit 

to help with logistics and pre-show 

promotion.
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Ken Newman of Magnet 
Productions gathers a 
crowd with a magic light 
trick at the Edmund Optics 
booth at SPIE Photonics 
West in January.
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Case Study in Exhibition Marketing
By Kirsten Bjork-Jones

The trade show strategy at Edmund Optics 
(EO) is quite simple: “Make Every Lead 
Count.”

 But the hard part is: “How do we ensure that 
qualified prospects visit our booth in the first 
place?”
 To solve this problem, EO has developed a 
multi-channel approach to trade show marketing. 
We start with pre-show marketing, and then we 
implement a strategy for on-site promotion that 
increases both booth traffic and qualified leads. 
 For SPIE Photonics West in San Francisco in 
January 2010, our pre-show marketing activities 
started in December 2009, with print advertising 
alerting the industry of EO’s booth number. In 
January, we ramped up our targeted marketing 
activities, creating offers designed to provide a 
compelling reason to visit the EO booth. Our 
most successful motivators have been free product 
samples, must-see technical presentations, and 
interactive hands-on demonstrations. 
 Edmund Optics markets trade shows via 
multiple media, including direct mail, e-mail, and 
social media. The pre-show activities typically 
result in 7%-10% of the overall trade show leads.
 This year was the first that social media, 
specifically Twitter, had a noticeable impact on 
our pre-show marketing. A newly released product 
advertised on Twitter generated more qualified 
leads than any single product in our catalog. 

 But our marketing effort continues throughout 
the event. The entire Edmund Optics team is 
focused on “pulling in” every potential lead during 
the show and offering visitors a reason to return to 
the booth during the show. We advertise on the 
back cover of the show guide. EO staff hands out 
booth schedules to increase repeat traffic. 
 Overall, EO’s most successful trade-show 
lead-generation activity is in the area of crowd-
gathering, with our clever magician who highlights 
our key marketing messages and invites visitors 
inside the booth to view demos and interact 
with staff. The magician smoothes the otherwise 
awkward transition from the aisle to the demo, 
making it easier for the staff to engage the prospect 
effectively. We are convinced that a combination 
of pre-show and at-show marketing tactics has 
helped EO continue its record of lead-generation 
success at SPIE Photonics West. n

–Kir s t en  B jork- Jones  i s 
director of global marketing 
communications at Edmund 
Optics, an SPIE corporate 
member.

SPIE  
Corporate 
Membership
Corporate members of 
SPIE receive discounts 
on exhibtition space at 
SPIE technical meetings 
along with priority 
points for booth space 
selection.

Other benefits of  
corporate membership 
include discounts for 
advertising in SPIE 
Professional, exhibition 
guides, the SPIE 
Newsroom, and other 
areas.

For more information, 
e-mail membership@
spie.org
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t Continued from page 16 

At the very least, it will remind them 
you are exhibiting and serve as a useful 
part of an ongoing relationship-building 
communications stream. 

Multi-Touch Promotions
 Ideal pre-show promotions use a series of 
contacts, leveraging multiple media channels. 
While it’s impossible to make recommendations 
for every possible scenario, there are pre-show, 
multi-touch contact strategies that have been 
proven to work.
 To drive qualified traffic to the booth, use your 
trade show attendee list to send a postcard. Use 
a follow-up e-mail, if an e-mail list is available.
 First, craft the direct-mail piece to attract the 
qualified and repel the unqualified. An example 
of the copy might be: “Attention, purchasing 
managers! Come find out how you can save time 
and money in your search for the best industrial 
lasers (or confocal microscopes, etc.).” The 
creative thrust of the message should be around 
why the prospect would benefit from a visit to 
the booth. The postcard should go via first-class 
mail and be scheduled to arrive a week to 10 days 
before the trade show. 
 Note: Plan ahead and never use less than first-
class mail. There is nothing more wasteful than a 
pre-show mailing that arrives after the prospect 
has left town for the event. 
 Whether or not you follow-up with an e-mail 
reminder, it should be equally targeted in its 
message and include links to a landing page from 
your company Web site. The landing page should 
describe in detail your plans for the event, such 
as the new products you plan to introduce at the 
trade show, any parties you will host, and industry 
sessions where your executives will be speaking. 
 You can also set up appointments with past 
inquirers with:
• An outbound postcard 
• A follow-up phone call 
• A confirming letter and/or e-mail
 Use the outbound postcard to announce that 
your company will be at the trade show. Explain 
why this is important to the prospect. Is a useful 
new product being introduced? Is this a chance 
to meet with the product designer? You must give 
some reason why the prospect will benefit from 
the fact that you are exhibiting. 
 Call these prospects to set up appointments 
to meet a sales rep at the booth at a specified 
time. You might also mention other attractions, 
like an executive panel session or a party you are 
sponsoring. The point is to gain an appointment 
so that you can have a face-to-face meeting and, 
one hopes, move them further along the buying 
cycle. 

INDUSTRY

Pre-Exhibition  
Checklist
Because you only want 
qualified visitors to come 
to your booth, use a mes-
sage and an offer designed 
simultaneously to attract the 
wheat and to repel the chaff.

1. Place stickers with your 
booth number and the 
name, date, and city of 
the show on invoices, 
letters, packages, and 
whatever goes out in the 
months before the show.

2. Drop an electronic ad or 
tagline in all pre-show e-
newsletters, e-mail, etc. 

3. Send out free passes to 
the exhibit hall. 

4. Send part of a two-part 
item, inviting recipients 
to pick up the other 
part at the booth. 
Try two-way radios, 
athletic socks, and 
work gloves—whatever 
comes in pairs. 

5. Send a letter plus a map 
of the exhibit hall, with 
your booth location 
highlighted. 

6. Do what everyone else 
does: send a coupon, 
puzzle piece, or key that 
can be redeemed for 
a gift at the booth. But 
also do what only a few 
do: narrow your target 
for this promotion to 
attendees who are likely 
to convert to qualified 
leads. 

7. Offer a time-limited 
incentive, to create a 
sense of urgency. “The 
first 30 people to visit 
our booth will get a 
special prize!” 

8. Stress the benefits of vis-
iting your booth. Explain 
why recipients should 
take the time to visit you. 
Are you offering a show 
special? Launching a new 
product? What’s in it for 
them? Give them a good 
reason to take the action. 

 A confirming letter or e-mail, or both in 
succession, will remind the prospect about the 
appointment and resell him/her on the reasons 
why visiting your booth is going to be worthwhile. 
You might include a pass to the exhibition floor, 
with the sales rep’s business card attached. n

–Ruth P. Stevens (www.
ruthstevens.com) consults 
on customer acquisition and 
retention and teaches marketing 
at Columbia University Business 
School (NY) where she obtained 
her MBA. She is the author of 
The DMA Lead Generation 
Handbook, and Trade Show 

and Event Marketing. She is past chair of the DMA 
Business-to-Business Council and immediate past 
president of the Direct Marketing Club of New York. 

Read SPIE Professsional  
online:  
spie.org/spieprofessional
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Make SPIE your resource.  
Join or renew online today.

spie.org/membership

customerservice@spie.org
+1 360 676 3290

Fax: +1 360 647 1445

Membership

 Networking and access to 
information

 Discounts on events, courses,  
and publications 

 Career advancement and peer 
recognition

A long-term  
investment  
that pays off

3-Year and Lifetime  
Memberships
3-year- $297  |  Lifetime- $995

Career Moves
Entrepreneurs Honored

Ernst & Young and the Rochester Regional Photonics 
Cluster each named SPIE members as their Entrepreneur 
of the Year for 2009.

 Ernst & Young named Ken Solinsky, 
president of Insight Technology Inc., as its 
2009 national winner in the distribution 
and manufacturing category. Solinsky was 
honored for his leadership at the privately 
held company, one of the largest developers 
and suppliers of night vision and electro-optical systems 
to the U.S. military. Founded in 1988, Insight Technology 
employs 1200 people at three facilities in Londonderry, NH.
 The Rochester Regional Photonics Cluster 
similarly honored Michael Mandina, founder 
and president of Optimax Systems. Mandina 
started Optimax in 1990 in Ontario, NY, and 
he has been heavily involved in workforce 
development and continuing education 
programs in the Rochester area. Optimax employs 150 
people fabricating complex prototype optics for customers 
and industries around the world.

Another Company for Gary Conley
 Gary Conley, featured in the October 2007 issue of SPIE 
Professional as founder of SolFocus, has started a new company, 
B2U, to commercialize advanced thermal technology that does 
not require direct sunlight. B2U is a spinoff of H2Go.

New CEO for Qioptiq
 Fredrik Arp is the new chairman and CEO of Qioptiq, 
a global company headquartered in France that designs and 
manufactures photonic products and solutions. Arp has held 
senior executive positions in large global companies for the 
last 20 years, most recently as CEO and president at Volvo. n

–The SPIE Pressroom (spie.org/pr) and the SPIE Member 
E-Newsletter are sources of information about career moves.

A new open-access journal, SPIE Reviews, 
has been launched on the SPIE Digital Library.

The journal publishes original, in-depth review articles on 
emerging and evolving fields in optics and photonics and 
selected review articles from the other six SPIE journals. 
The first review papers cover extended depth-of-focus 
imaging, Bragg grating refractive index sensors, and 
negatively refracting chiral metamaterials.

William T. Rhodes, Editor 

For more information: spie.org/reviews 
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Ferenc Krausz and his partners built a laser company around 
ultrashort light flashes and chirped mirror technology.

By Thorsten Naeser

CAREER

Ferenc Krausz is director of the Max Planck 
Institute of Quantum Optics in Garching and 
holds a chair in Experimental Physics at the 
Ludwig-Maximilians-Universität of Munich. 

Photos courtesy of Thorsten Naeser
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When lasers were discovered in 1960, 
it was unclear just how this new 
kind of light could be used. Similar 

uncertainty faced Ferenc Krausz and his fellow 
scientists in 1994 when, as a young postdoc at 
Vienna University of Technology in Austria, 
he set up a company to market femtolasers, 
FEMTOLASERS Produktion. For the first time 
it became possible to generate light pulses with a 
duration of around 10 femtoseconds. The success 
story of FEMTOLASERS began.
 At the end of the 1980s, a revolution was 
underway in the field of laser technology. In the 
early part of the decade, scientists had discovered 
titanium ions as a crystalline gain medium in 
lasers. Then along came a new technology to 
generate short pulses, “Kerr-lens mode locking,” 
courtesy of University of St. Andrews (UK) 
physicist Wilson Sibbet. This young era of new 
inventions was set to take over from femtosecond 
laser technology, which worked with liquid dyes 
as a gain medium.
 By the early 1990s, the field of ultrashort laser 
physics was gripped by a pioneering spirit. Ferenc 
Krausz, his PhD recently completed at Vienna 
University of Technology (TU Vienna), was 
enthusiastic about the new possibilities promised 
by solid-state laser technology. 
 The first working group Krausz led at TU 
Vienna in 1994 was dedicated to the study of new 
types of solid-state and short-pulse lasers. This 
team was driven by a desire to significantly shorten 
the duration of light pulses, using Ti:Sa lasers. 
The 100-femtosecond pulse barrier had already 
been cracked. But the broadband laser material 
titanium-doped sapphire offered an opportunity 
to get much lower than that.
 The greatest challenge to be faced was how 
to counteract the dispersion that became more 
and more noticeable as pulse duration shortened. 
Dispersion occurs in all materials. It delays 
the colour components in broadband light to 
varying degrees and thus leads to a lengthening 
of the pulse. The shorter the pulse, the wider its 
bandwidth, an effect which causes the pulse to 
disperse even faster.

 Krausz´ working group solved the problem 
by inventing “chirped mirrors” and using them 
to control the dispersion of femtosecond Ti:Sa 
oscillators, in cooperation with Robert Szipöcs 
and Kárpát Ferencz of Budapest. 
 Chirped mirrors (CM) are made from 
alternating nanometer-scale layers of two different 
transparent optical materials with different indices 
of refraction. They can reflect up to 99.9% of the 
incident light over a wide bandwidth. In addition, 
they let light of different wavelengths penetrate 
to differing depths before it is reflected. 
 As a result, it now became possible to control 
dispersion across wide bandwidths and thereby 
support the formation of pulses of hitherto 
unachieved shortness. 
 The journal Optics Letters (Vol. 19, No. 3) 
published two separate articles on the subjects 
of the invention of chirped mirrors (U.S. patent 
5,734,503) and the concurrent development of 
a Ti:Sa oscillator which could generate pulses 
lasting just 11 femtoseconds. 

Femtosecond Pioneers
 Spurred on by this success, Krausz, together 
with Andreas Stingl and Christian Spielmann, 
both scientists in his team at TU Vienna in 1994, 
decided to set up a company, FEMTOLASERS 
Produktion (www.femtolasers.com) in Vienna. 
 In the first two years, the team produced a 
small number of Ti:Sa laser systems with chirped 
mirrors as a kit. These were the very first chirped 
mirrors ever made. 
 In 1997, the first commercial laser with a pulse 
duration of less than 12 femtoseconds was ready 
for market. Demand for these laser systems was 
rising steadily, and FEMTOLASERS was the only 
company serving the market. 

About  
FEMTOLASERS
FEMTOLASERS Produktion 
(www.femtolasers.com) was 
founded in 1994 after the 
research team of Ferenc 
Krausz, Andreas Stingl, 
and Christian Spielmann of 
Vienna University of Tech-
nology solved the problem 
of dispersion in femto-
second lasers by using 
chirped mirrors.

Today FEMTOLASERS, 
headquartered in Vienna, 
manufactures ultrafast, 
compact, and reliable laser 
oscillator and amplifier 
solutions, generating optical 
pulses down to 7 fs with 
megawatt and multi-giga-
watt peak powers at MHz 
and kHz repetition rates. 

Krausz is currently the 
director of the Max Planck 
Institute for Quantum Optics 
in Germany. Spielmann is 
now a professor at the Insti-
tute of Optics and Quantum 
Electronics at Friedrich 
Schiller University of Jena 
(Germany). And Stingl 
serves as CEO and presi-
dent of FEMTOLASERS. 

Christian Warmuth, a 
research associate at TU 
Vienna in 1994, is COO and 
vice president. 

FEMTOLASERS Produktions GmbH

Continued on page 22  

Left top photo: Inside an attosecond experimen-
tal chamber, a femtosecond light pulse hits two 
gas targets, where attosecond light flashes are 
produced afterwards. For more details on at-
tosecond technology, view the online version of 
this article at spie.org/spieprofessional.

Left bottom photo: The first attosecond beam-
line (AS1) was built by Ferenc Krausz at TU 
Vienna in Austria. The beamline was the first to 
produce attosecond light flashes in 2001 with a 
length of 650 as. AS1 has now moved to the Max 
Planck Institute of Quantum Optics in Garching, 
Germany.

A sequence of ultra-
broad-band chirped 
multilayer dielectric 
mirrors compress puls-
es of visible laser light 
for the first time to a 
duration below 4 femto-
seconds. The spectrum 
of the radiation extends 
from less than 550 nm 
to more than 1100 nm. 
It is produced by self-
phase modulation in a 
short piece (~ 4 mm) 
of single-mode optical 
fiber fed by a sub-10-fs 
Ti:sapphire oscillator. 
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Ultrafast Atoms
 Although in the beginning it was not yet clear 
just what the unusually short pulses could be used 
for, it quickly became apparent that they could 
open up spectacular new perspectives in biology 
and physics in particular.
 Ever shorter pulses permitted the observation of 
ever faster processes, for example, in nature. Here, 
time-resolved femtosecond spectroscopy has done 
much to further the understanding of elementary 
processes that occur in chemical reactions. With 
the aid of this technique, it is possible to track—in 
real time—the ultrafast movement of atoms in 
chemical reactions. 
 The laser pulses are used, for example, to 
capture momentary snapshots of molecular 
arrangements. These individual snapshots can 
then be put together, like an animated film, to 
depict the time sequence of an event. In 1999, 
Ahmed Zewail was awarded the Nobel Prize in 
Chemistry for this development.
 Competition to FEMTOLASERS was not 
long in coming, and soon the only way to survive 
in a tough market environment was to keep 
improving the technology of short pulse lasers. 
FEMTOLASERS developed new amplifiers which 
injected a million times higher energy into the 
light pulses. 
 This development opened the way to the 
generation of coherent radiation; in addition 
to pulses in the visible spectrum it was now also 
possible to generate femtosecond pulses in the 
ultraviolet and x-ray ranges. 
 To date, FEMTOLASERS has sold well over 
500 systems and is one of the market leaders in 
this area.

Attosecond Flashes
 Further development in femtosecond pulse 
technology since 2001 has opened the door to the 
attosecond time dimension, 1000 times shorter 
than femtoseconds. At that time, the team at TU 
Vienna was the first group worldwide to succeed 
in generating individual attosecond pulses with 
a length of 650 as. 
 Attosecond flashes arise when electrons in an 
inert gas are excited by femtosecond laser pulses 
of a few wave cycles. Today femtosecond pulse 
technology is capable of generating light flashes 
which carry over 70% of their energy in a single 
oscillation cycle. 
 Thanks to these advances, the team succeeded 
in 2008 in generating light pulses shorter than 
100 attoseconds. 
 By then, the work was being continued at 
the Max Planck Institute of Quantum Optics 
(MPQ) in Garching (Germany) by a working 
group led by Krausz. The group had moved there 
from Vienna in 2004. Krausz is director of the 
MPQ, and he also holds a chair in Experimental 
Physics at the Ludwig-Maximilians-Universität 
(LMU) of Munich.
 Attosecond flashes below 100 as lift the veil 
on previously invisible electron movements. 
In particular it becomes possible to observe 
interactions between individual electrons in 
real time, because within and between atoms, 
these particles generally move on an attosecond 
timescale. 
 For attosecond technology to emerge, it was 
necessary both to shorten the femtosecond laser 
pulses to around the ultimate limit set by the 
oscillation period and to precisely control the 
wave form of the oscillating light field. These 
wave-form-controlled few-cycle light pulses, 
which Krausz and his group demonstrated for the 
first time in cooperation with Nobel Prize winner 
Theodor Hänsch and his team in 2003 (and 
which FEMTOLASERS was the first to market 
a little later), are not just essential for being able 
to consistently generate and measure individual 
attosecond flashes. They also open up for the 
first time the way to controlling the movement 
of atoms in atomic systems. 

Imaging Potential 
 The potential significance of this is enormous. 
It may become possible, for example, to control 
biological processes at a molecular level, or even 
accelerate microelectronics to its ultimate limits, 
which are defined by light frequencies.
 In many other ways, too, short pulse laser 
technology will open up brand new insights into 
the microcosm in the future. For example, it will 
improve imaging techniques such as multiphoton 
microscopy by generating non-linear optical 

t Continued from page 21 

CAREER

Matthias Kling (left) and 
Sergey Zherebtsov discuss 
the mirror arrangement of 
the attosecond experimen-
tal chamber as they stand 
behind one of the attosec-
ond beamlines. 

Attoworld
The laboratory for  
Attosecond Physics 
(LAP) provides a wealth 
of information about  
research on ultrafast 
light:   
www.attoworld.de
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effects. In non-linear microscopy, a femtosecond 
laser excites biomolecules. The light emitted 
by them is used for imaging and enables a 3D 
representation. 
 Work is also proceeding on optimizing coherence 
tomography. Medical applications are mainly in 
ophthalmology and early diagnosis of skin cancer.
 Terahertz imaging also has great potential and 
could benefit from the revolution in femtosecond 
laser technology. In the terahertz frequency range 
(100 GHz to 10 THz) materials like paper and 
many plastics become transparent and can be 
probed. Water and metals, however, have strong 
absorption lines at these frequencies. This offers 
potential applications in the examination of solid-
state materials, plastics, and biomedical textiles 
and also in environmental monitoring, quality 
control, package testing, and security checks.

Future of Ultrafast Lasers
 In addition to short pulse technology, Krausz 
and his team devote special attention to the 
further development of chirped mirrors. For this 
purpose in 2009, the team formed a new company 
in Garching, UltraFast Innovations (www.
ultrafast-innovations.com), a spinoff from the 

Chirped Mirrors
Dispersive dielectric 
mirrors, or chirped 
mirrors (CM), are made 
from multiple layers 
of transparent optical 
materials with different 
indices of refraction. 
Invention of these 
mirrors made it possible 
to build femtosecond 
pulse solid-state lasers 
without the use of prism-
pairs. 

Chirped mirrors have 
been continuously 
improved since their 
invention in 1994.

For more details on 
chirped mirrors and 
attosecond technology, 
view the online version 
of this article at  
spie.org/spieprofessional.

excellence cluster, Munich-Centre for Advanced 
Photonics (www.munich-photonics.de). MPQ 
and LMU each have a 50% share in the company, 
which designs and manufactures custom optics. 
 The optical components offered by UltraFast 
Innovations are suitable for almost all areas of 
laser technology. The scientists test the new 
developments in their own research work, an 
aspect customers very much appreciate.
 We can only guess at the enormously diverse 
range of potential applications that will emerge 
from new developments in ultrashort laser pulses 
and improvements in optical components in laser 
technology. Almost every new technological 
advance brings with it new applications, expanding 
ever further the reach of our understanding. n

–Thorsten Naeser is the personal public outreach 
assistant to Ferenc Krausz in the Laboratory for 
Attosecond Physics (LAP) at the Max Planck 
Institute for Quantum Optics (MPQ), Garching 
(Germany). 

Krausz will present two papers for the plasmonics 
program at SPIE Optics+Photonics in August. 

CAREER

Plan to Attend

Connecting minds for global solutions
The premier optical sciences and technology meeting

Conferences + Courses: 1-5 August 2010
Exhibition: 3-5 August 2010

San Diego Convention Center
San Diego, California, USA

spie.org/op
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SPIE Promotes 62 to Fellow

SPIE has promoted 62 SPIE members as new Fellows of 
the Society this year in recognition of their significant 
scientific and technical contributions in optics, 

photonics, and imaging. 
 “The annual recognition of Fellows provides an opportunity 
for us to acknowledge members for their service to SPIE and 
their outstanding technical contributions,” SPIE President 
Ralph James said in announcing the selection.
 This year’s honorees include a large group of European 
industrialists, researchers, academics, and innovators. (See 
article on next page.)
 New Fellows are recognized at SPIE meetings of their choice 
throughout the year. This year, new Fellows are scheduled to be 
inducted in April at SPIE Defense, Security, and Sensing and 
SPIE Photonics Europe, the SPIE Optics + Photonics annual 
awards banquet in August, and at other SPIE meetings. Many 
were also acknowledged at SPIE Photonics West and SPIE 
Advanced Lithography.
 “The 2010 Fellows are recognized for distinguished 
achievements in optics, photonics and SPIE leadership. 
Congratulations to them all,” said Roxann Engelstad, 2009 
chair of the SPIE Fellows Committee. 
 “The Fellows Committee continues to encourage the 
nominations of deserving candidates for next year’s awards,” 

SPIE Fellow Charles Townes (right) presented best student 
paper awards at LASE to Elvis Mujagic, Jens Thomas, and Kai 
Kuetemeyer (left to right holding certificates). Also pictured are 
LASE Symposium chairs Donald Harter and Peter Herman.

she added. Information on nominations for 2011 can be found 
at spie.org/fellows.
 A list of the new SPIE Fellows, with their photos, begins 
below.

Robert Allen
IBM Almaden Research 
Ctr., USA

Raymond Beach
Lawrence Livermore 
National Lab, USA

Ellis Betensky
Light Capture, Inc., 
USA

Stephen Eglash
Stanford Univ., USA

Nestor Bolognini
Univ. Nacional de la 
Plata, Argentina

JunHao Chu
East China Normal 
Univ., China

Nibir Dhar
Army Research Lab, 
USA

Chunlei Du
Institute of Optics and 
Electronics, China

Michael Eismann
Air Force Research Lab, 
USA

Shanhui Fan
Stanford Univ., USA

Philippe Fauchet
Univ. of Rochester, 
USA

Andy Fuh
National Cheng Kung 
Univ., Tainan

Amir Gandjbakhche
National Institute of 
Health, USA

Ajoy Ghatak
Indian Institute of 
Technology Delhi, 
India

Leonid Glebov
CREOL, Univ. of 
Central Florida, USA
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Continued on page 26  

Spotlight on SPIE Fellows in Europe

The new class of 62 SPIE Fellows includes 13 Europeans 
who have conducted groundbreaking research in lens 
design for cinematography, diffractive optics, optical 

pattern recognition, 3D imaging, organic photovoltaics, 
immersion and EUV lithography, astrobiology, astronomical 
instruments, and the emerging field of bacterial paleontology.
 Of these 13 new SPIE Fellows, eight work at top European 
universities, many collaborating with the leading photonics 
companies and labs in Europe to transfer cutting-edge technologies 
into products and processes for industrial, biomedical, consumer, 
and defense applications. One, Brian MacCraith, will become 
president of Dublin City University in July.
 The other five are involved with research and design for 
government and industry.
 Representing Austria, Belgium, France, Ireland, Spain, 
Switzerland, Moldova, Russia, the Netherlands, and the UK, 
they are being honored for their technical achievements in 
light-based research and for their service to SPIE and the optics 
and photonics community in general. 
 New Fellows are recognized at SPIE meetings of their choice 
throughout the year. In April, Francis Berghmans, professor of 
applied physics and photonics at Vrije Universiteit Brussel (VUB), 
Belgium, will receive his SPIE Fellow certificate at SPIE Photonics 
Europe where he will preside as general symposium chair.
 SPIE Professional will highlight the achievements of several 
groups of Fellows during the year and will provide expanded 
coverage online at spie.org/spieprofessional.

Chantal Andraud, France 
 Chantal Andraud heads the Chemistry for 
Optics team at École Normale Supérieure de 
Lyon in France, is a director of research for 
the National Centre for Scientific Research 
(CNRS), and is a member of the SPIE Symposia 
Committee.
 She was nominated for achievements in 

nonlinear optics and for her innovative molecular engineering 
for two-photon absorption (2PA) applications. Her original 
approaches lead to the development of excitonic coupling 
interactions within oligomers for optical power limiting 
in the visible range, the invention of the first 2PA optical 
power limiters for telecommunications wavelengths, and 
demonstration of 2PA microscopy imaging, based on 
lanthanide complexes in the transparency windows of 
biological tissues (NIR excitation and emission) for thick 
tissues imaging. She has also developed highly efficient 
2PA initiators for 3D microfabrication using low-power 
microlasers.

Jos Benschop, the Netherlands 
 Jos Benschop is vice president of research and 
chairman of technology policy for ASML in the 
Netherlands and associate editor for the SPIE 
Journal of Microlithography, Microfabrication, and 
Microsystems.
 Benschop has made substantial contributions 
to the lithography community, including his 

involvement with development of the first full-field water 

immersion wafer scanner in 2003, which has subsequently 
enabled the manufacture of dense microprocessors and 
memories at 45nm and below. Benschop was also responsible for 
development of CD-Erasable and CD-Recordable technology 
while at Philips in the 1980s and 1990s and was an early leader 
in defining ASML’s role in EUV lithography.

Francis Berghmans, Belgium 
 In addition to chairing SPIE Photonics 
Europe, being held in Brussels 12-16 April, 
Berghmans organizes the “Hot Topics in 
Photonics” sessions and serves on the SPIE 
European Advisory Committee and the SPIE 
Symposia Committee.
 Berghmans’ multidisciplinary research 

interests at VUB have centered around the integration of 
novel optical measurement technologies in nuclear industrial 
environments and optical fiber sensor devices. His research 
on the International Thermonuclear Experimental Reactor 
advanced the understanding of the interaction between 
radiation and glass.

Pieter Bijl, the Netherlands 
 Pieter Bijl is a research associate at TNO 
Defense, Security & Safety in the Netherlands, 
has been a member of the program committee 
for the IR Imaging Systems conference at SPIE 
Defense, Security+Sensing since 2001, and is a 
reviewer for Optical Engineering. 
 He specializes in night-vision devices and 

technologies, signal processing, electro-optical infrared 
sensor performance, and target acquisition modeling for the 
Dutch Ministry of Defence. His test equipment for the visual, 
thermal, and X-ray is also used by leading U.S. and Chinese 
labs. Working in the Human Interfaces Department of TNO, 
Bijl integrates knowledge on human perception and visual 
information processing with the latest information on sensor 
and imaging technologies.

Juan Campos, Spain 
 Juan Campos is head of the optics group 
in the Physics Department at Universidad 
Autónoma de Barcelona, has served on the 
organizing or program committees for several 
SPIE conferences, and has worked actively to 
promote optics research and education in South 
America and Morocco.

 Campos has contributed to the field in the areas of optical 
pattern recognition, modeling of liquid crystal panels, and 
development of 3D deflectometry metrology. His collaborative 
projects have resulted in the design of non-uniform pupils in 
optical systems to modify different parameters of the image; 
the application of apodizers in photolithography; introduction 
of color information in optical pattern recognition; and 
numerical methods to obtain the surface profile from 
deflectometry data.
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Colin Cunningham, UK 
 Colin Cunningham is the director of the 
Extremely Large Telescope (ELT) Programme in 
the UK and has chaired and co-chaired the SPIE 
Astronomical Telescopes and Instrumentation 
Symposium.
 He has enabled new discoveries of the universe 
through his work as a project manager, engineer, 

and director on several high-profile European telescope and 
astronomical imaging projects. They include the ELT, the 
Submillimetre Common-User Bolometer Array (SCUBA) for 
the James Clerk Maxwell Telescope, the SPIRE instrument for 
the Hershel Space Observatory, and the James Webb Space 
Telescope. He has been responsible for knowledge transfer at 
the UK Astronomy Technology Centre (ATC) in Edinburgh 
and successfully generated funding for collaborative academic 
industrial projects, much of it based on transfer of adaptive 
optics from astronomy to industrial and medical applications. 
Cunningham will receive his SPIE Fellow certificate at SPIE 
Astronomical Instrumentation in June.

Philippe LaLanne, France 
 Philippe LaLanne is a director of research 
at the National Centre for Scientific Research 
(CNRS), assigned to the Charles Fabry Lab 
at the Institut d’Optique in Orsay, France. He 
has chaired and been a committee member of 
several SPIE conferences on nanoscience and 
engineering and written extensively for SPIE 

and others on diffractive optics, nanophotonics, and Bragg 
mirror design.
 LaLanne’s research is mainly in the fields of optoelectronic 
analog devices, hybrid interconnect systems, algorithms/
architectures for parallel optical processing, diffraction, grating 
and waveguide theories, artificial materials, subwavelength 
structures, light-matter interaction in photonic-bandgap 
microcavities, and plasmonic devices, and he has made 
seminal contributions to the modeling methods and physical 
understanding of optical nanostructures.

Brian MacCraith, Ireland 
 Brian MacCraith, incoming president of 
Dublin City University, has been director of the 
Biomedical Diagnostics Institute where he has 
advanced sensor research and created university-
industry collaborations for development of new 
technologies. His service to SPIE has included 
membership on several conference committees, 

organizing and co-chairing the Opto Ireland Conference in 
2002 and 2005, and presenting or co-authoring some 70 papers 
at SPIE conferences.
 MacCraith has played a pioneering role in the application of 
sol-gel technology to optical chemical sensors, the development 
of evanescent wave sensors in planar waveguide and fibre-optic 
configurations, and the development of tunable oxygen sensor 
materials and instrumentation.

Manuel Martinez-Corral, Spain 
 Manuel Martinez-Corral is professor of optics 
at University of Valencia in Spain where he leads 
the 3D Diffraction and Imaging Group. He has 
given plenary talks at SPIE Security+Defence 
and Optics East, and is the organizer of the Focus 
on Microscopy conference.
 His has contributed to the development of 

systems for acquisition and display of 3D images by multi-
perspective method, and he invented a telecentric relay for 
optimization of the recording process.

Iain Neil, Switzerland 
 Academy Award winner Iain Neil is an 
optical consultant and founder of Scot Optix 
in Switzerland who has given plenary talks on 
optical design at SPIE Optics+Photonics and 
SPIE Optical Systems Design.
 His principal field of work is optical design, 
assembly, and testing of high performance visual 

and infrared lenses, especially zooms. At Panavision, where 
he was employed for 18 years, he designed and developed 
the Primo series of spherical and anamorphic lenses, both 
fixed focal length and zooms, video systems, viewfinder 
optics, HDTV optical systems, and compound zoom lenses. 
He has won 11 Academy Awards for scientific and technical 
achievement and two Emmy awards. See a video of Neil and 
his work at spie.org/neil-video.

Veacheslav Perju, Moldova 
 Veacheslav Perju, professor of information 
technology at Technical University of Moldova, 
founded the SPIE chapter in Moldova in 1966 
and served as its executive director and/or vice 
president for many years. 
 Serving also as the dean of Informatics and 
Engineering at the Free University of Moldova, 

Perju has been instrumental in obtaining research funding for many 
other scientists and engineers in Moldova, most notably from the 
U.S. Civilian Research Development Fund for optoelectronics 
systems and devices for security and defense. His own research into 
facial and fingerprint recognition, reconfigurable optical/digital 
processors whose parameters can be varied, and other advanced 
technologies has resulted in new classes of optoelectronic systems 
with improved reliability and productivity. 

Alexei Rozanov, Russia 
 Alexei Rozanov, called the father of the 
emerging field of bacterial paleontology, is 
academician and director of the Borissiak 
Paleontological Institute of the Russian Academy 
of Sciences and professor of paleontology at 
Moscow State University. He has chaired 12 
SPIE astrobiology conferences and authored 

numerous papers for SPIE conferences.
 He pioneered the use of optical and scanning electron 
microscopy and energy dispersive x-ray spectroscopy analysis 
instruments and methods to study fossil bacterial in ancient 

MEMBERSHIP
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terrestrial rocks and astromaterials. His discovery of small shelly 
fossils from the Basal Cambrian strata of the Siberian Platform 
was a significant breakthrough in pre-Cambrian-Cambrian 
geology and stratigraphy.

Niyazi Serdar Sariciftci, Austria 
 Niyazi Serdar Sariciftci, founder and director 
of the Linzer Institute for Organic Solar Cells 
(LIOS) and professor of physical chemistry at 
Austria’s Johannes Kepler University of Linz, 
has established several high-tech spinoffs based 
on his research with organic photovoltaics 

MEMBERSHIP

Hamid Hemmati
Jet Propulsion Lab, 
USA

Clifford Henderson
Georgia Institute of 
Technology, USA

Marc Himel
Tessera North America, 
USA

Thomas Jackson
U.S. Dept. of 
Agriculture, USA

Steven Jacques
Oregon Health & 
Science Univ., USA

E. Duco Jansen
Vanderbilt Univ., USA

Thomas Karr
Northrup Grumman 
Corp., USA

Safa Kasap
Univ. of Saskatchewan, 
Canada

Prem Kumar
Northwestern Univ., 
USA

Jinsong Leng
Harbin Institute of 
Technology, China

Paul LeVan
Air Force Research 
Lab, USA

Ching-Fuh Lin
National Taiwan Univ., 
Taipei

Anita Mahadevan-
Jansen
Vanderbilt Univ., USA

Michel Meunier
Ecole Polytechnique de 
Montreal, Canada

Hooman Mohseni
Northwestern Univ., 
USA

and spectroscopy. His 1992 report of 
evidence for efficient photo-induced 
electron transfer from the excited state 
of a conducting polymer onto fullerenes 
laid the foundation for the development 
of organic polymeric solar cells.
 He is a frequent plenary, keynote, and 
invited speaker at SPIE symposiums such 
as Photonics West, Photonics Europe, and 
Optics+Photonics, and he has served as session 
chair and program committee member for numerous SPIE 
conferences.

Peter Nordlander
Rice Univ., USA

Yukitoshi Otani
Tokyo Univ. of 
Agriculture and 
Technology, Japan

Soichi Owa
Nikon Corp., Japan

Mario Paniccia
Intel Corp., USA

Richard Paxman
General Dynamics AIS, 
USA

Unil Perera
Georgia State Univ., 
USA

Continued on page 28  
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Mark Your Calendar

22–27 January 2011
San Francisco, California, USA

Connecting minds for global solutions
Gain visibility at the essential photonics and laser conference.

spie.org/pw

James Potzick
National Institute 
of Standards and 
Technology, USA

Stanley Rotman
Ben-Gurion Univ. of 
the Negev, Israel

Bahaa Saleh
CREOL, Univ. of 
Central Florida, USA

Ehsan Samei
Duke Univ., USA

Charles Townes
Univ. of California, 
Berkeley, USA

Da Xing
South China Normal 
Univ., China

Miguel Velez-Reyes
Univ. de Puerto Rico 
Mayaguez, USA

Xianfan Xu
Purdue Univ., USA

Konstantin 
Vodopyanov
Stanford Univ., USA

Zeev Zalevsky
Bar-Ilan Univ., Israel

Anbo Wang
Virginia Polytechnic 
Institute, USA

Zhiping Zhou
Peking Univ., China

Adam Wax
Duke Univ., USA

t Continued from page 27 

More information on new fellows is available at spie.org/fellows.  
The deadline for nominating an SPIE Fellow for 2011 is  
15 September 2010.
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SPIE Announces 
2010 Election Slate

The 2010 election of officers and board members for SPIE 
will be held from 2 June to 16 July. Eligible members will 
receive an e-mail message with instructions on the electronic 

voting process. 
 On the ballot for the 2011 term are officer candidates: 

President-Elect
• Eustace Dereniak, University of Arizona (USA)

Vice-President
• William Arnold, ASML US Inc. (USA)
• John Pellegrino, U.S. Army Research Lab (USA)

Secretary/Treasurer
• Brian Lula, PI (Physik Instrumente) LP (USA)

 Eight director candidates for four positions to serve a three-year 
term beginning in 2011 are:
• Michael Fiddy, University of North Carolina at Charlotte (USA)
• Peter Hartmann, SCHOTT AG (Germany)
• Joseph Howard, NASA Goddard Space Flight Center (USA)
• Jim Oschmann, Ball Aerospace & Technologies Corp. (USA)
• Jose Salcedo, Multiwave Photonics (Portugal)
• Kenneth Tobin, Oak Ridge National Lab (USA)
• Lisa Tsufura, CVI Melles Griot (USA)
• Toyohiko Yatagai, Utsunomiya University (Japan)
 A candidate for SPIE officer or director must be a member 
in good standing of SPIE; normally have significant leadership 
experience with the Society (i.e., committee membership, chairing 
of conferences or committees, involvement in SPIE student activities, 
or a combination of these activities); or an internationally recognized 
background in a new technology area of significant interest to SPIE. 
 The SPIE nominating committee is always accepting 
recommendations for the election slate. Directors, who serve a 
three-year term, are expected to attend and participate in three 
board meetings each year. To make a recommendation, or for 
more information, e-mail governance@spie.org. Please include a 
paragraph stating why the person is qualified to serve.
 More information about leadership and governance at SPIE: 
spie.org/leadership.

Hot New Books

SPIE Member $74 
Nonmember $86

SPIE Member $74 
Nonmember $86

SPIE Member $43 
Nonmember $51

SPIE Member $90 
Nonmember $105

SPIE Member $32 
Nonmember $37

The Art of Radiometry
by James M. Palmer and 
Barbara G. Grant

PM184

Optical Lithography: 
Here is Why
by Burn J. Lin

PM190

Field Guide to Microscopy
by Tomasz S. Tkaczyk 

FG13

Direct-Detection LADAR 
Systems
by Richard D. Richmond  
and Stephen C. Cain

TT85

Computed Tomography: 
Principles, Design, 
Artifacts, and Recent 
Advances, Second Edition

by Jiang Hsieh

PM188

Congressional Visits Day
SPIE members and leaders will participate in the 15th annual 
Congressional Visits Day in Washington, DC, 28-29 April.

The event brings U.S. scientists, engineers, researchers, educa-
tors, and technology executives to Capitol Hill to raise visibility 
and support for science, engineering, and technology. 

Last year, SPIE volunteers from 10 states made more than 
30 visits to Congressional offices to stress the importance of 
photonics in a high-tech economy and the need for long-term 
funding for science and technology R&D. SPIE team members 
also discussed the need for strong math and science education 
at all levels and the easing of restrictive trade and visa regula-
tions for non-U.S. citizens.

To participate, e-mail policy@spie.org.

Sign up for the New Titles Update
Receive bi-monthly alerts of new SPIE Press titles 
and SPIE Proceedings.

spie.org/newtitles
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SPIE Professional highlights optics and 
photonics technologies that bring tangible 
gains to humanity.

Earthquake Imagery
 SPIE extended deep condolences to the people 
of Haiti and Chile after devastating earthquakes 
earlier this year and encouraged members and 
friends to support relief efforts.
 Sophisticated imaging systems from Rochester 
Institute of Technology, Digital Globe, NASA, 
ESA, RapidEye, ImageCat, and other organizations 
were used in the emergency response in Haiti and 
to show the dimensions of the destruction. The 
images will also be used to aid reconstruction. 
 RIT scientists and graduate students aided 
the effort in Haiti by mapping the disaster zone, 
coupling a high-resolution color imagery and 
thermal IR system it created for the U.S. Forest 
Service with Kucera’s LIDAR topographical 
sensing system.

Handheld Ultrasound
 General Electric Co., Siemens AG, and other 
companies that make medical-imaging equipment 
are rolling out handheld ultrasound machines the 
size of a cellphone or iPod.
 With the vision of making healthcare 
more accessible to underserved populations, 
manufacturers expect the handheld units can 
also reduce the need for tests and referrals during 
physical examinations.
 “Our vision is that, one day, every clinical 
procedure will require ultrasound the way 
everything requires a stethoscope today,” Omar 
Ishrak, president and CEO for clinical systems at 
GE Healthcare, said of the Vscan unit.
 Siemens has the Acuson P10 handheld scanner 
and Signostics of California produces its Signos 
Personal Ultrasound machine.

Robots Might Have A Human Touch
 SPIE member Jeroen Missinne and colleagues 
at Ghent University in Belgium have developed 
a flexible, artificial “skin” for robots that is 
embedded with optical sensors. 
 Their work, reported in the December issue 
of New Scientist magazine, was carried out under 
the framework of two projects: the FP7 Photonic 
Skins for Optical Sensing project and the Flexible 
Artificial Optical Skin project supported in part 
by the Institute for the Promotion of Innovation 
by Science and Technology (IWT).
 The researchers are developing a prototype 
that could detect subtle changes in pressure and 

distinguish textures. The skin consists of two layers 
of parallel polymer strips lying perpendicular to each 
other to form a grid and separated by a thin sheet of 
plastic. Light is constantly fed into the polymer strips, 
which act like optical fibers in that their geometry 
encourages internal reflection and reduces light loss.
 When pressure is applied anywhere on the skin, 
the strips are pushed closer together and allow 
light to escape from one set into the other. The 
detection of this leakage by surgical robots would 
enhance feedback to surgeons.

Winter College On Optics and Energy
 This year’s Winter College on Optics and 
Energy at the Abdus Salam International 
Centre for Theoretical Physics (ICTP) brought 
international experts and students together to 
share developments in solar energy conversion, 
structures for light harvesting and other optics 
and photonics technologies.
 During the two-week event in Trieste, Italy, 
a young Brazilian physicist whose work bridges 
the fields of optics and chemistry won the 2010 
International Commission for Optics (ICO) /
ICTP Gallieno Denardo Award. Cleber Renato 
Mendonca of the Institute of Physics at the 
University of Sao Paulo uses laser pulses to 
study the interactions of light and matter for 
applications in optical transistors, microfluidics, 
and fluorescent microscopy. 
 SPIE is a co-sponsor of the annual Winter 
College and provides participants with free access 
to the SPIE Digital Library. n

Germanium
Laser
Lionel Kimerling and 
his MIT research group 
have demonstrated 
the first laser built from 
germanium. The laser 
can emit wavelengths 
of light useful for optical 
communications and 
is the first germanium 
laser to operate at room 
temperature. 

The development could 
be an important step 
towards creating optical 
components such as 
lasers from silicon 
rather than direct-gap 
materials such as 
indium phosphide. The 
breakthrough could lead 
to cheaper and more ef-
ficient optical commu-
nications systems and 
even optical computers 
that use light instead of 
electricity.

See:  
tinyurl.com/g-laser-mit

SPIE Newsroom
Get the latest information 
about how photonics is 
making a better world at 
spie.org/newsroom.

SPIE  
Professional
Read more articles  
in this series online at 
spie.org/betterworld.

DigitalGlobe satellite image of Port Au Prince, 
Haiti, after the January earthquake.
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Research driving technological innovation 
The world’s largest collection of optics and photonics research

Conference Proceedings
The latest research published  
2–4 weeks after each meeting.

New SPIE Journal eBooks 
Ask your librarian for access 

Innovation Starts Here  
SPIEDigitalLibrary.org
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Internship
Value
By strategically using an 
internship to work along-
side optics and pho-
tonics businesses and 
research labs, students 
gain important technical 
on-the-job training, 
real-world experience 
which can be applied in 
any setting, and a lead 
in their search for future 
employment.

Strong academic per-
formance can also be 
influential with some 
employers.

INTERNSHIP
Can Light the Way
By Beth Kelley

Students often think of an internship as just 
another college requirement. However, 
there are many hidden opportunities within 

an internship. 
 For one, it is surprisingly easy to launch a career 
using an internship. These days, more companies 
are treating internship programs as extended 
job interviews for 
permanent positions. 
In the United States, a 
survey conducted by the 
National Association 
of Colleges and Employers revealed that during 
the 2002-03 academic year, employers converted 
more than 38% of their interns into full-time hires.
 Even for students who don’t think they will 
enter the corporate realm, interning with a 
corporate lab or office can provide lots of good 
experiences.
 “The benefit for students is obvious,” says 
Javier Hernandez-Andres, an associate professor 
at Universidad de Granada, Spain. “They get 
enrolled in research projects at the universities or in 
collaboration with companies, they are able to feel 
the atmosphere of a research group, and they get 
an experience that will be essential for future jobs.”

Academic Synergy
 It is also possible to make the internship work 
towards graduation by selecting master’s thesis 
topics that involve the participation of companies. 
“In fact, the topics covered are not very different 
from those studied in academic laboratories,” 
says SPIE Fellow Henri-Jean Drouhin, director 

of studies at the École 
Po l y t echn ique  in 
France.
 “ L a s t  y e a r,  f o r 
semiconductor physics, 

one quarter of the internships were performed 
in an industrial laboratory,” Drouhin says of his 
students.
 Hernandez-Andres explains that the topics 
covered during an internship will be more applied 
than the basic research normally conducted 
at universities. “Also, students will have more 
opportunities to find a job in this company after 
completing the master thesis,” he says.
 María Yzuel, 2009 SPIE President and a 
professor at Universidad Autónoma de Barcelona, 
Spain, says that students’ opinions about 
their experiences with internships are good. 
“Sometimes they are able to get a job either in 
the same company or in a related one,” she says.
 Drouhin concurs with Yzuel, citing several 
École Polytechnique students who were able 
to continue on at the IBM Almaden Research 
Center in San Jose, CA. “Our students highly 
appreciate these internships, which constitute 
a unique opportunity to perform research at an 
international level,” Drouhin says. 

Coordination Key 
 There are also benefits for universities to 
provide and coordinate internships. Companies 
who coordinate with universities can pick and 
choose who interns with them.
 For non-industrial labs such as at universities, 
“It is nice to have former students in our research 
groups working together,” Hernandez-Andres says. 
“We know them already so they are not new staff 
in the groups. We don’t have to break the ice.”
 Coordination between industry and universities, 
however, can be tough. Few companies devote 
resources to internship programs or reaching 

An internship is a unique 

opportunity to perform research at 

an international level.
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out to nearby universities. “It is not easy to find these companies,” says 
Hernandez-Andres.
 “The challenge is to establish the needed contacts at the companies to 
offer the students the possibility of doing an internship,” says Yzuel. She 
explains that some students have made the connection themselves. Reaching 
out to companies in this way demonstrates that the student is self-directed 
and takes initiative. It also opens the door for future potential interns.

European Efforts
 EU programs and individual countries are also beginning to pitch in to 
connect students with opportunities to practice their skills in real-world 
settings.
 Yzuel was part of a Photonics21 group in January to help coordinate 
internships and determine what businesses need. “Recently a survey has 
been done in the technology companies in order to know better what the 
expectations of the companies are. Few companies have answered, but 
the results, which were presented in our annual meeting in Brussels, are 
interesting.” The results will be published at www.photonics21.org.
 “Backing Young Britain” is a campaign bringing government, business, 
and other organizations together throughout the UK to create new training 
and job opportunities for young people through apprenticeships, paid jobs, 
mentoring, or other types of work experience. “Investing in young people 
is not only commercially sensible, it is also the right thing to do on many 
levels,” writes Ian Powell, chairman, PricewaterhouseCoopers UK.
 Tom Guldemont, photonics business developer at Vrije Universiteit 
Brussel, coordinated a workshop on entrepreneurship in photonics in 
January to educate undergraduates, graduate students, and post-doctoral 
researchers on how to connect with industry and even bring products to 
market. This included confidentially pitching ideas to industry leaders in 
the photonics industry. 
 Guldemont said that the goal of the workshop was to prepare researchers 
“for the challenges they will be confronted with when starting up a new 
company.” Information like this is invaluable even for researchers who 
never intend on starting a business but hope to work with those in a non-
research setting. n

New OSJ President
SPIE Fellow Mitsuo Takeda of the University 
of Electro-Communications in Tokyo has been 
elected president of the Optical Society of 
Japan (OSJ).

A recent SPIE Board Member, Takeda is 
professor in the Laboratory for Information 
Photonics and Wave Signal Processing, 
Department of Information and Communication 
Engineering.

Takeda is the 2010 winner of the Dennis Gabor award in recognition 
of his contributions to the development of holography and optical 
metrology. The award is presented annually by SPIE.

His two-year term at OSJ begins in April.

The OSJ is an affiliate of the Japan Society of Applied Physics, with 
which SPIE has a cooperation agreement.
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Smile! Students of all ages and from across the globe get  
hands-on astronomy learning.

By Beth Kelley

Smiley is a 4.6- 
m e t e r  r a d i o 
telescope tucked 

up in the hills of western 
North Carolina (USA). 
Hundreds of students 
from all over the world 
have remotely accessed 
and manipulated the 
parabolic dish with a 
big “smiley face,” yet 
most of them are too  
y o u n g  t o  g e t  a 
d r i v e r ’ s  l i c e n s e .
 The telescope is 
one of seven used 
f o r  r e s e a r c h  a n d 
education at the Pisgah 
Astronomical Research 
Ins t i tu te  (PARI) , 
a n  a s t r o n o m i c a l 
observatory that works 
with an extensive 
network of schools 
and colleges to provide first-hand experiences 
to students from kindergarten through graduate 
school.
 In addition to dozens of middle schools and 
high schools, partner institutions include the 
University of North Carolina, Furman University, 
Clemson University, Virginia Tech, South 
Carolina State University, Duke University, and 
seven centers in the North Carolina Math and 
Science Education Network. 
 Originally a satellite tracking site for NASA, in 
1995 the site was turned over to the U.S. Forest 
Service, with some of the large radio antennas, 
optical telescopes, and tunnel-connected buildings 
still operational. When the government began 
discussing the site’s future, Don Cline, founder 
and president of PARI, saw the opportunity.
 Cline has been an active advocate for 
astronomy and science education. Cline worked 
for Bell Labs from 1959, leaving in 1977 to form 
Micro Computer Systems (MCS), which was sold 
to Harris Corp. in 1995. Cline founded PARI 
in 1998. In January 1999, the 200-acre site was 
acquired, and the PARI programs began.

Hands-On Learning
 Scientific instruments at PARI include two 
26-meter radio telescopes, a 12.2-meter radio 
telescope housed in a radome, Smiley, a high 
frequency Jupiter-Io/Solar antenna, several 
optical telescopes on the PARI Optical Ridge, five 
weather and atmospheric monitoring stations, and 
various environmental monitoring instruments.
 Educators at PARI firmly believe in a hands-
on, applied, inquiry-based approach to learning, 
particularly for science, technology, engineering, 
and mathematics (STEM). One example is 
Smiley.
 “We wanted the access to the telescope [Smiley] 
to include real-time control, rather than a robotic 
system where the user enters the name of an 
object—say the Moon—and the telescope does all 
the work,” says Michael Castelaz, science director 
at PARI. “With Smiley, the students and teacher 
point the telescope and take data in the same way 
professional astronomers work. By working this 
way, students need to think critically and develop 
their problem-solving skills.”
 The main users of Smiley are about 500 
youngsters in North Carolina and elsewhere in the 

Why Is 
This Telescope
Smiling?
The best known PARI 
radio telescope is the 
4.6-meter (15 foot) 
antenna nicknamed 
“Smiley.” 

NASA workers painted 
the smiley face on the 
surface of the dish as a 
friendly wave to Soviet 
satellites during the 
Cold War era.

Today, Smiley is 
used remotely over 
the Internet for radio 
astronomy by students 
and their teachers. 
PARI conducts 
workshops to certify 
the teachers and has 
developed several lab 
exercises teachers use 
in their classrooms.

About 500 teachers and 
students have been 
certified and Smiley 
has been used by more 
than 3,000 students, 
some as far away as 
Australia.

Smiley is a radio telescope used remotely by students as far away as 
Australia.

Smile at the Moon
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United States, but undergraduate researchers from 
across the world also use the popular telescope 
by remote control to study the rotation of the 
Milky Way.

Space Lab
 Another PARI program, the Space Science 
Lab, brings in 30 high school students from 
western North Carolina each year to build 
telescopes and use them to contribute to ongoing 
solar and lunar research.
 “The Space Science 
Lab program gives 
ownership of science 
i n v e s t i g a t i o n  t o 
the young scientist 
w h o  b u i l d s  a n d 
maintains and uses 
the instrument,” says 
Christi Whitworth, 
education director at 
PARI. “It has produced confidence in students 
who would not normally be given the opportunity 
to pursue science on their own.”
The students are trained using some of the 
activities and techniques taught in SPIE’s Hands-
on-Optics program.
 “PARI fills a vital role for students from 
kindergarten through the 12th grade by providing 
real experiences in science,” Whitworth says. “Our 
nontraditional, inquiry-based, hands-on programs 
literally take education out of the classroom. As a 
result of their work at PARI, students are excited 
by science and begin to seriously consider careers 
in science and technology.” 

Not Just for Kids
 Students of all ages share the same equipment 
for experiments and the same data from PARI’s 
archives. 
 The summer 2009 student research program, 
a collaboration between PARI and the North 
Carolina Math and Science Education Network 
(MSEN) ROBOTS program, brought 35 sixth 
graders to their second annual symposium at 
PARI. Sixty-one local high school students 
conducted research ranging from lunar astronomy 
to studying black holes in other galaxies.
 “Activities such as these open science not only 
to the youngest participants but often bring family 
awareness of STEM fields and opportunities in 
these fields,” Whitworth notes. “I have found 
that when parents and other significant family 
members make learning science a priority for a 
child, the child’s response tends to embrace this 
attitude toward learning everything.”
 As young people are learning the basics, 
advanced students, professional researchers, and 

other adults come to PARI in person or through its 
Web site to study the spectra of stars, pore through 
its collection of some 2 million astronomical 
images taken generations ago, and to conduct 
other research.
 Astronomers Rene and Lukas Hudec from 
the Astronomical Institute of the Academy of 
Sciences of the Czech Republic, for instance, 
are studying the spectra of stars and galaxies 
using photographic images stored in the PARI 
Astronomical Photographic Data Archive 

(APDA). The archive 
is a home for time-
domain astronomy and 
is extremely valuable 
to astronomers who 
must go back in time 
to research objects 
that were viewed by 
previous generations 
of astronomers. The 

archive includes 50,000 glass plates, some dating 
back to 1911, and 40,000 films of an all-sky survey 
done about 50 years ago where 50 degrees of the 
sky was repeatedly imaged every night with two 
telescopes in search of meteors.
 The Hudecs will use the results of their research 
at PARI in combination with data to be taken 
by the European Space Agency GAIA Space 
Telescope, which is expected to launch in 2012. 
Rene Hudec is an active participant at SPIE 
meetings, including 
SPIE Astronomical 
Te l e s c o p e s  a n d 
Instrumentation and 
S P I E  O p t i c s  a n d 
Optoelectronics. 
 “PARI is a great site 
for experimentation 
for  both i t s  radio 
quiet and light quiet,” 
says Patrick Gardner, 
principal investigator 
for the Charles S. 
Draper Laboratories in 
Florida, who has taken 
several groups to PARI 
to conduct experiments.
 Gardner is also an adjunct professor at Western 
Carolina University where administrators 
are coordinating with PARI to support senior 
engineering majors with an interest in optics or 
mechanical design who could use PARI for their 
final, capstone project. 
 “It’s an incredible educational site for radio and 
optical imaging in space,” Gardner says. n

–Beth Kelley is an SPIE editor.

About PARI
PARI (www.pari.edu) is a 
non-profit astronomical 
research foundation 
dedicated to providing 
hands-on educational 
and research opportuni-
ties for a broad cross-
section of scientists and 
students.

It is a dark-sky loca-
tion for astronomy, 
located in the Pisgah 
National Forest in North 
Carolina on the site of 
NASA’s former Rosman 
Research Station. The 
research station was one 
of NASA’s first satellite 
tracking facilities.

After it was closed in 
1995, Don Cline, a former 
Bell Labs engineer, along 
with other science and 
business leaders, formed 
PARI. They acquired the 
200-acre facility and its 
instruments in the hope 
of inspiring collaboration 
of scientists of all ages.

EDUCATION

PARI is tied into hundreds of edu-

cational institutions, from kindergar-

ten through graduate school, and  

students can remotely point and 

control some of the telescopes from 

the classroom.

StarLab is a portable plan-
etarium that PARI uses to 
integrate astronomy into 
math, science, and social 
studies lessons and for 
public outreach programs. 
Groups of up to 35 people 
can fit inside the dome.
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Center of Innovation: 
Photonics Europe in Brussels

For the first time in its 60-year history, 
the European Commission has identified 
photonics as one of the key enabling 

technologies needed to modernize European 
industry and secure its capacity for innovation. 
 Photonics innovators who are taking up the 
challenge of creating new photonics technologies 
for the future will play a prominent role at SPIE 
Photonics Europe this year. The symposium will 
be held 12–16 April 2010, in Brussels, Belgium, 
one of the core locations in Europe for photonics 
innovation. 
 Giorgio Anania, chairman of Cube Optics and 
vice president of Photonics21, a 1400-member 
organization promoting transnational cooperation 
between the photonics industry and academia 
in Europe, will present a plenary talk at this 
year’s event. Titled “Illuminating the Path to 
Growth: The European 
Research Strategy in 
Photonics,” Anania 
will discuss the second 
Photonics21 strategic 
research agenda, which 
aims to further develop Europe’s scientific, 
technological and economic leadership in 
photonics.
 Other keynote speakers are Stefan Hell of the 
Max Planck Institute for Biophysical Chemistry 
(Germany), discussing “Nanoscopy with Focused 
Light,” and SPIE Fellow Kishan Dholakia of 
University of St. Andrews (UK), with his talk 
“The Light Touch: Advanced Micromanipulation 
and Photoporation.” 
 Hot Topic sessions at SPIE Photonics Europe 
this year provide overviews of the most recent 

developments in optics and photonics. Topics 
include photonics computing (SPIE Fellow Mario 
Paniccia of Intel); InP photonic integration 
(Radhakrishnan Nagarajan of Infinera); plastic 
photonics (SPIE Fellow Bernard Kippelen, 
Georgia Institute of Technology); nanophotonics 
(L. Kobus Kuipers, University of Amsterdam); and 
ultrafast nonlinear optics (Benjamin Eggleton, 
University of Sydney). 
 Nineteen conferences will cover everything 
from micro-optics to quantum optics to solar 
energy to metamaterials.
 SPIE Photonics Europe will also showcase 
European innovators and photonics ambassadors 
throughout the week, including Francis 
Berghmans, professor of applied physics and 
photonics at Vrije Universiteit Brussel (VUB), 
Belgium, who will receive his SPIE Fellow plaque 

at the conference for 
his work in optical fiber 
sensors. Read more 
about the new SPIE 
Fellows from Europe 
on page 25.

Student Innovation
 Photonics Europe is a great venue for students 
and young entrepreneurs. The Research, Education 
and Training Work Group of the Photonics21 
technology platform and SPIE are sponsoring a 
prize for students in the field of photonics in order 
to promote research in photonics, especially related 
to R&D with industrial impact. It will be presented 
at SPIE Photonics Europe on Monday, 12 April.
 The award consists of a certificate and a cash 
prize of €5,000 for an optics and photonics 

researcher under the age of 35.
 SPIE Student Services is planning 
professional development workshops, 
networking events, a job fair, awards, 
and social activities in collaboration 
with the SPIE Student chapter at 
VUB, under the direction of SPIE 
Fellow and SPIE Board member Hugo 
Thienpont.
 “They are moving their career 
fair to the exhibition hall and 
getting speakers together, so their 
involvement is really strong,” says 
Dirk Fabian of SPIE Student Services. 
 SPIE Europe Manager Karin 
Burger is excited to have the SPIE 
Student Chapter in Brussels so 

Photonics21

Research Agenda
Innovations in solid-state 
lighting, photovoltaic 
solar panels, and other 
“green” technologies rep-
resent the future direction 
of photonics in Europe, 
according to the new 
strategic research agenda 
prepared by Photonics21.

The new research agenda, 
“Lighting the Way Ahead,” 
was presented to the 
European Commission at 
the Photonics21 annual 
meeting held in Brussels, 
Belgium, in January. 

Key recommendations 
included closer coopera-
tion with the rest of the 
world to develop green 
photonics and an increase 
in photonics R&D invest-
ment to 10% of annual 
turnover.

Recognized as a key 
enabling technology in 
Europe, photonics is re-
garded as one of the prin-
cipal drivers for growth 
and a means for raising 
the quality of life  
of European citizens.

SPIE Fellows Hugo 
Thienpont, Malgorzata 
Kujawinska, and María 
Yzuel; SPIE Executive 
Director Eugene Arthurs; 
SPIE Senior Director for 
Global Business Develop-
ment Andrew Brown; and 
SPIE Europe manager 
Karin Burger are  
active participants in 
Photonics21 activities. 

For more information: 
www.photonics21.org 

Best Overall Product award 
at SPIE Photonics Europe In-
novation Village 2008: Christ-

off Pruss and project lead 
René Reichle, ITO, Universität 

Stuttgart, Germany, and 
Christopher Gessenhardt, 

Universität Duisberg-Essen. 
The project was diffractive/ 

refractive endoscopic  
UV-imaging system.
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Laser
Celebration
SPIE is celebrating the 50th 
anniversary of the laser 
on Wednesday, 14 April at 
SPIE Photonics Europe, as 
part of a year-long celebra-
tion of the invention of the 
laser. 

Among the speakers taking 
part in a series of lectures 
and discussions about the 
past, present, and future of 
the laser are:

• Wolfgang Sandner, Max 
Born Institute Berlin 
(Germany)

• Ursula Keller, ETH Zurich 
(Switzerland)

• Mike Dunne, Science 
& Technology Facilities 
Council (UK)

EVENTS

heavily involved in organizing student events, 
saying “this demonstrates as a member, you can 
get things moving in SPIE.”

Photonics Innovation Village
 Also organized with VUB is the fourth edition 
of the Photonics Innovation Village competition. 
The Innovation Village will showcase projects 
from optics and photonics research groups 
at universities, research centers, and startup 
companies across Europe, and it encourages 
technology transfer into new products. This year’s 
21 selected participants are: 
• VUB—ISIS3D: Image Steering Integrated 

Screen for 3D viewing
• VUB —New software for the characterisation 

of historical glass
• VUB—Transverse Laser Mode Switching 

Devices and Subsystems for Q-switching lasers 
with enhanced figures-of-merit

• Optrima—3D camera
• KIT—Tunable visible lasers for spectroscopy
• Multitel—Optical instrument for interrogating 

high-sensitivity and multiparametric photonic 
biochips for future point-of-care diagnostic 

• SMARTHIES—Test station for MEMS based 
on exchangeable micro-optical probing wafers 

• OSIRIS—3D Rear Projector without glasses 
+ LCOS Laser Front Projector

• P4L—Electro-photonic biochip
• Photonics Technology Laboratory Thailand—

Data-Non-Intrusive Photonics-based Credit 
Card Verifier

• Galway University—Low Cost kHz Wavefront 
Sensor Prototype

• Tampere University—Yellow-orange high 
brightness semiconductor disk laser (VECSEL)

• HEOS Photonics—SpectroRef: Spectrometer 
that measures refractive index of fluids

• Trinity College—OSNR Monitoring using 
Two Fiber Interferometers

• Belarusian State University—Compact, 
mobile fiber optical and thermal sensor 
for non-invasive measurement of blood 
biochemistry 

• Photonics Research Center—A High Speed 
Passive Wavelength Measurement System

• KIT—MicroMops© The Active Modular 
Micro-Optical System

• CMST University of Gent—Photonics in 
Motion: stretchable optical waveguide

• Nanyang University—Compact Digital 
Holography (CDH) System

• 3D Metrics—“3D metric” software tool: image 
analysis to measure on-screen

• IESL/FORTH—Photosensitive materials for 
two-photon polymerization

 The Innovation Village selection committee 
will grant awards for the best technological 

innovation in the categories “Best Innovation by 
an Individual Researcher” and “Best Innovation 
by a Multilateral Project, Organisation or 
Company.” Category winners will receive an 
award of €1500. The first and second runner-up 
will each win €500.

Innovation in Industry
 The Photonics Innovation Village is just 
part of the Photonics21 Industry Day, which 
features business and industry leaders discussing 
opportunities and forecasts for European and 
world-wide industry trends. 
 The Photonics Career Event “Stop waffling and 
kick-start your career!” will take place Tuesday, 
13 April. This workshop will discuss how to 
transition to a career outside of academia.
 A Student Lunch with the Experts is scheduled 
for Monday, 12 April. Enjoy a casual meal with 
SPIE leadership and Photonics Europe conference 
chairs, networking and discussing photonics 
research with veterans of the field.
 The Women in Optics lunch will be on 
Wednesday, 14 April, with guest speaker Eleni 
Alexandratou, National Technical University 
of Athens, Greece, discussing challenges and 
opportunities facing women in academic and 
business sectors.
 Businesses from Germany, France, the UK, and 
elsewhere in Europe will be part of a 150-company 
exhibition from 13–15 April, showcasing their 
newest equipment. Exhibiting companies include 
Hamamatsu Photonics, Ocean Optics, Physik 
Instrumente, Spectra-Physics, and Thorlabs.
 More: spie.org/epe

–Beth Kelley is an SPIE editor.

European Parliament in 
Brussels.
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Lifetime
Achievement
Award for Milton

Solution Oriented Events
At Annual Defense Meeting

A. Fenner Milton, director 
of the Night Vision and 
Electronic Sensors 
Directorate of the U.S. 
Army Research, Devel-
opment & Engineering 
Command, will be the 
keynote speaker and the 
recipient of a Lifetime 
Achievement Award at 
SPIE Defense, Security, 
and Sensing. 

His talk on Sensing Chal-
lenges of Asymmetric 
Warfare will review 
sensor requirements, 
especially in terms of the 
difficulties associated 
with distinguishing com-
batants from civilians. He 
will also discuss broad 
area surveillance issues 
associated with road and 
border security.

Milton is responsible 
for a lab that develops 
all aspects of electro-
optical technology for 
the Army, such as image 
intensifiers, IR sensors, 
and tactical lasers. He is 
also responsible for the 
development of counter-
mine and humanitarian 
de-mining technology.

A special session on business and funding 
opportunities and new conferences 
on persistent surveillance and energy 

harvesting have been added to this year’s 
SPIE Defense, Security, and Sensing, the 
largest unclassified international symposium on 
sensors, security systems, and defense-related 
technologies.
 The new conferences at the 5-9 April event 
in Orlando, FL (USA), are aimed at capturing 
cutting-edge technology advances in emerging 
areas, and the presentation on future areas of 
government funding can help attendees from 
companies, universities, and labs learn about 
technical problems that U.S. defense labs are 
trying to solve. 
 More than 6,000 attendees are expected for 
55 technical conferences and a 500-company 
exhibition. 
 Presentations and keynote talks on sensing 
challenges of asymmetric warfare, advances 
in high-energy lasers, and solutions for 
interoperability of coalition materiel, cyber 
sensing, biomimetics, displays, and advanced 
energy storage technologies are among the 2300 
technical presentations to be made. Other topics 
to be covered are:
• Biometrics 
• Chemical biological radiological nuclear and 

explosives (CBRNE) 
• Image and data processing 
• Information systems and networks
• IR, radar, passive millimeter-wave, and 

terahertz imaging 
• Laser sensors and systems 
• Nanosensors 
• Sensing and systems 
• Space technologies 
• Underwater optics and imaging 
• Unmanned, robotic, and layered systems 
• Visual analytics situation management 

Zachary J. Lemnios, director 
o f  De fense  Resea rch  and 
Engineering and CTO of the 
U.S. Department of Defense, 
will give the symposium plenary 
talk Tuesday morning. Formerly 
of DARPA and MIT Lincoln 

Labs, Lemnios will speak on “Transforming 
U.S. Defense R&D to Meet 21st Century 
Challenges.”

 Angelique Irvin, president 
and CEO of Clear Align, is the 
featured speaker at a Women in 
Optics event later on Tuesday. She 
will discuss technical innovation, 
based on her experiences at Bell 
Laboratories where she led a 

team that built out optical assembly facilities 
and developed new markets for a $500 million 
product line.

Funding Opportunities
 Directors  o f  three  U.S. 
government research agencies 
wil l  share information on 
opportunities for doing business 
with the government. The 
Wednesday session is chaired 
by former SPIE President Paul 

McManamon, Air Force Research Lab. (Ret.) 
and the University of Dayton in Ohio. 

 Presenters include Lisa Porter, 
director of the Intelligence 
Advanced Research Projects 
Activity (IARPA), Office of the 
Director of National Intelligence. 
Porter received the Office of the 
Secretary of Defense Medal for 

Exceptional Public Service in 2005 and the 
NASA Outstanding Leadership Medal in 2008 
for her service as the associate administrator for 
the Aeronautics Research Mission Directorate.

 David Honey, director at 
the Research Directorate , 
Office of the Under Secretary 
of Defense (AT&L), Office of 
the Director Defense Research 
and Engineering (DDR&E) will 
give an overview of the research 

programs underway at DDR&E. Honey is a 
retired Air Force lieutenant colonel who began 
his military career as a pilot and later transitioned 
into managing a wide variety of technical 
programs involving intelligence, surveillance, 
and reconnaissance.

 The third speaker for this 
session will be Don Seeley, deputy 
director to the High Energy Laser 
Joint Technology Office where 
he has responsibilities for high 
priority programs such as the 
Joint High Power Solid State 

spie.org/dss
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• Telescopes and Systems

• Technology Advancements

Conferences + Courses: 27 June – 2 July 2010
Exhibition: 29 June – 1 July 2010

Town & Country Resort and Convention Center
San Diego, California, USA

spie.org/as

Plan to Attend

Connecting minds for global solutions
Participate in the most prestigious event addressing advanced  

technologies for ground- and space-based telescopes

Observational Frontiers of 
Astronomy for the New Decade

Laser Program. Seeley will discuss progress and 
opportunities with high-energy laser programs.

 SPIE Fellow Michael Eismann 
of the Air Force Research Lab 
is symposium chair, and SPIE 
member William Jeffrey of HRL 
Labs is cochair.

Courses and Events
 An education program at the symposium offers 
more than 50 courses on technology topics and on 
professional development, including courses on IR 
sensors and systems, imaging, displays, security, 
laser systems, ITAR, and optoelectronics.
 The exhibition floor will be open from Tuesday 
through Thursday, 6-8 April, but a special vendor 
presentation and reception will be held in the 
exhibition area Monday evening for exhibitors 
and attendees of the Thermosense conference to 
learn from each other about new product lines. 
 Exhibitors will show IR imagers, sensors, and 
optics technology in use or development for 
defense, industrial, and commercial applications. 
A return feature in the exhibition is a display 
of robotics and unmanned systems currently 
deployed by the U.S. armed forces, including a 
scale model of the General Atomics Air Force 
MQ-9 Reaper, ISP Optics Penguin, and live 
demonstrations of unmanned ground vehicles.
 An SPIE job fair will also be held on Tuesday 
and Wednesday, 6-7 April.
 Among the SPIE-sponsored special events 
at the symposium are panel discussions on the 
challenges in the integration of fusion functions 
and the Weatherization Assistance Program as 
well as an industry presentation by Raytheon’s 
John Zolper on recent progress in optoelectronics 
in the context of emerging threats. 
 Other events for students and early career 
professionals are:
• Student Lunch with the Experts, 12:30 pm, 

Monday 5, April
• Panel Discussion on Getting Hired in 2010, 

3:30 pm Monday, 5 April
• Early career networking social at 5 pm Tuesday, 

6 April
 More information: spie.org/dss.

Laser Celebration
Join SPIE in celebrating  
50 years of laser innovations  
at the all-symposium  
welcome reception, Monday, 
5 April, at SPIE Defense, 
Security, and Sensing.
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SPIE Defense, Security, and Sensing
5-9 April 2010
Orlando, FL (USA)
spie.org/dss 

SPIE Photonics Europe 
12-16 April 2010
Brussels (Belgium)
spie.org/epe 

Photomask and NGL Mask 
Technology XVII
13-15 April 2010
Yokohama (Japan) 

Science-Engineering-Technology 
Congressional Visits Day
28-29 April 2010
Washington, DC (USA)
www.setcvd.org 

MAY

SPIE Scanning Microscopy
17-19 May 2010
Monterey, CA (USA)
spie.org/scanning 

Optical Data Storage
24-26 May 2010
Boulder, CO (USA)

JUNE-JULY

International Optical Design 
Conference
14-18 June 2010
Jackson Hole, WY (USA)

SPIE Astronomical Telescopes and 
Instrumentation
27 June-2 July 2010
San Diego, CA (USA)
spie.org/as

14th International Conference on 
Laser Optics
28 June-2 July 2010
St. Petersburg (Russian Federation)

AUGUST

SPIE Optics + Photonics
1-5 August 2010
San Diego, CA (USA)
spie.org/op 

 This annual symposium will have numerous 
speakers on solar energy, nanoscience, photonic 
devices and applications, and optical engineering.
 The student chapter leadership workshop and 
the SPIE Annual meeting will also be held at 
SPIE Optics + Photonics.

Active Learning
 SPIE is a proud supporter of Active 
Learning in Optics and Photonics (ALOP).
 Workshops for educators promoting 
innovative methods of teaching physics 
by using optics and photonics as an 
experimental topic will be held in Algeria 
and Senegal this year.

ALOP Constantine 2010
14-20 May 2010
Université Mentouri de Constantine, 
Algeria

ALOP Dakar 2010
21-25 June 2010
Université Cheikh Anta Diop de Dakar, 
Senegal
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