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U.S. President Barack Obama  
and the U.S.  House of 
Representatives have officially 
recognized the 50th anniversary 
of the laser. 

The late Theodore Maiman 
won the race to build the first 
functioning laser while working 
at the former Hughes Research 

Lab in California 16 May 1960. Obama’s message above and a House 
resolution passed in May honors Maiman and other Americans who 
made critical advancements and innovations with lasers.

“SPIE recognizes and salutes the crucial international contributions 
to the first laser, which go back to Einstein and others preceding 
him, resulting from ideas and discoveries by research groups 

distributed throughout the global scientific enterprise,” said SPIE 
President Ralph B. James.

Just two examples of SPIE supporting international celebrations 
of the laser this year:

SPIE representatives, including SPIE President-Elect Katarina Svan-
berg, were scheduled to be at two-day conference in June in Paris 
(laser50paris.com) celebrating 50 years of the laser and honoring 
SPIE Fellow and 2010 Gold Medal winner Charles Townes.

A 50th anniversary celebration was to be held at Laser Optics 2010 
(laseroptics.ru) 28 June – 2 July in St. Petersburg, Russia, the home 
of the late Nicolay G. Basov and Aleksandr Prokhorov, who shared 
the 1964 Nobel Prize in Physics with Townes for fundamental work 
in quantum electronics.
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PRESIDENT’S LETTER

GREEN PHOTONICS
There’s never been a better time  
to be in our field.
 “It’s a good time to be in the field,” Mike 
Dunne told the overflow audience who filled the 
plenary hall at SPIE Photonics Europe in Brussels 
last April. Dunne, speaking then as director of 
the UK Science and Technology program and 
international leader of the HiPER project, was 
referring to opportunities and advances in the 
field of lasers.
 His observation holds true for scientists, 
researchers, and engineers throughout photonics: 
This is indeed the century of the photon, when 
light-based technology shows the promise to solve 
many of the daunting challenges facing the world.
 One of the most pressing of these is the need for 
clean, abundant energy sources, in both emerging 
and developed economies. According to policy 
scenarios developed by the World Energy Council, 
the demand for electricity will double within the 
next 40 years. As fossil fuels become scarcer and 
the need to decrease pollution from those sources 
increases, world leaders agree that new sustainable, 
green energy sources must be developed.
 The European Union has identified finding 
sustainable solutions to energy demands as one 
of the “global grand challenges.” The American 
National Academy of Engineering looks to green 
photonics as well in addressing its list of grand 
challenges.
 Driving further advances in green photonics, 
particularly photovoltaics and solid-state lighting 
(SSL), is one of the key recommendations 
forwarded in the recent update of the Photonics21 
Strategic Research Agenda.
 Arun Majunder, director of the U.S. 
Department of Energy’s Advanced Research 
Projects Agency—Energy (ARPA-E), is charged 
with transitioning the energy infrastructure of the 
United States away from its current dependence 
on fossil fuels. He has called for a “fierce urgency” 
in dealing with this issue.

Photonics solutions
 While much work remains to be done, 
photonics solutions now at various stages of 
research and development offer promise.
 China and South Korea are investing heavily 
in SSL research and deployment. SSL is widely 
replacing less efficient incandescent lighting and 
compact fluorescent lighting in North America 
and Europe, and work is ongoing to improve both 
quality and efficiency. 

 An ever-expanding list of display applications in 
electronic devices, such as cell phones, televisions, 
advertising signage, automobile dashboards, and 
e-books, utilize energy-efficient organic light-
emitting devices (OLEDs).
 Through low-voltage photovoltaic systems, 
SSL can provide safe and reliable replacements 
for kerosene lamps in areas of the world that are 
off the grid, improving health as well as enhancing 
economic and educational prospects among those 
who live there.
 Europe and Asia are making strong advances in 
photovoltaics. In 2008, more than 1,500 large-scale 
photovoltaic plants were operating in Europe, of 
which 800 were connected to the electricity grid.

Collaboration is key
 Many of the efforts to find these energy 
solutions are collaborative, with partners from 
multiple countries as well as from industry, 
academic, and national labs.
 SPIE supports these advances by providing 
opportunities to facilitate and enhance 
collaboration, and disseminating information 
throughout the scientific community.
 The SPIE Optics+Photonics symposium has 
long been a leading forum where researchers and 
developers from around the world can advance 
their own work in photovoltaics and SSL, along 
with the basic science that enables a fundamental 
understanding of important material and device 
properties. 
 This fall, SPIE is launching a new Journal 
of Photonics for Energy to further stimulate 
communication in the field. Zakya Kafafi of the 
U.S. National Science Foundation, longtime 
chair of organic photonics conferences at 
Optics+Photonics, is serving as editor. The 
journal will be available through the SPIE Digital 
Library, the world’s largest collection of optics and 
photonics literature.
 Next year, look for the Green Photonics virtual 
symposium at SPIE Photonics West in January, 
and for the new SPIE Eco-Photonics congress in 
Strasbourg, France, in March.
 Photonics can provide the solutions to many of 
the century’s biggest challenges, and SPIE is here 
to assist you with making the connections and 
finding the right information to make that happen.

Ralph B. James, 2010 SPIE President

Engineering 
solutions 
for ‘Grand 
Challenges’
Light-based technology 
is a promising solution 
for many of the daunting 
challenges that face 
our world, and leaders 
across the globe have 
recognized photonics’ role 
as an important enabling 
technology to address 
sustainability issues in the 
21st Century.

The National Academy 
of Engineering in the 
United States has issued 
14 “grand challenges” 
that await engineering 
solutions (www.
engineeringchallenges.org). 
Five of them have special 
relevance to optics and 
photonics professionals:

• Make solar energy 
economical

• Provide energy from 
fusion

• Manage the nitrogen 
cycle

• Develop carbon 
sequestration methods

• Provide access to clean 
water

In Europe, the “Lund 
Declaration” of 2009 
(tinyurl.com/lund-
challenge) calls on 
governments and research 
institutions to focus on 
developing the enabling 
technologies that will meet 
societal challenges such as 
creating renewable energy.
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Passive THz imaging may be an alternative to 
controversial airport body scanners.

By Torsten May, Hans-Georg Meyer, and Jürgen Popp

In recent years, body 
scanner technologies 
ba sed  on  x - ray  o r 

millimeter waves (MMW) 
have been shown to 

improve security in 
areas sensitive to 
terroristic attacks 
such as airports.1 

However, even if the 
need for such measures is 

evident, such technologies 
raise health and privacy 

concerns, especially since the 
body-scanners recently installed in 

airports in Europe, the United 
States, and elsewhere see through 
clothing and reveal clear outlines 
of passengers’ anatomies. 

 Although these scanning 
technologies are said to be 

harmless, a residual risk 
remains, according to a 
recent study on genotoxic 
effects of active MMW 
body-scanner radiation.2 

Therefore ,  a  high- level 
security tool which eliminates the health 

concerns and addresses privacy issues would be 
highly beneficial. 

Thermal mapping approach
 A promising solution for this problem was first 
reported at SPIE Defense, Security, and Sensing in 
2008: a passive terahertz (THz) security camera.3 
This technology senses the heat emission from 
a human body to visualize hidden hazardous 
objects like weapons or explosives. Although this 
approach uses the same type of radiation as active 
MMW imagers, the lack of artificial illumination 

dispels any risk for health. Moreover, because 
a passive thermal imager records temperature 
variations rather than body shapes, such systems 
generate pictures that are less revealing than those 
in current use. 
 In technical terms, the band of operation 
for this technology is narrowed by physical 
constraints. That is because damping of THz 
waves in atmosphere and textiles strongly 
accumulates at frequencies above 1 THz, while 
at low frequencies, the optical resolution of THz 
images worsens because of diffraction. 
 In lab experiments and simulations, a good 
compromise is to operate the camera in the 
0.35 THz atmospheric window, which is about 
0.04 THz wide and where the attenuation of 
propagating electromagnetic waves is as low as 
10 dB/km. 
 Consequently, it is possible to construct a sub-
THz camera that visualizes a person’s body heat 
from a distance of a few meters. However, because 
of the large corresponding wavelength (870 µm), 
the diffraction-limited spatial resolution is an 
issue which requires the use of sizable optics. 
 The demonstrator (at left) built at the Institute 
of Photonic Technology Jena (IPHT) uses 
Cassegrain-type reflective optics with a 50-cm 
aperture, allowing for a spatial resolution of about 
1 cm at a distance of 5 m. 

Sensitivity challenge
 The scientific challenge of using a passive 
imaging technology is to achieve enough 
sensitivity in the detector to identify weapons 
and other hidden hazardous materials.
 For example, the visualization of a radiometric 
contrast of a human body with 35° C against a 
background at 20° C with 8-bit color depth (about 
0.06° C temperature difference) means that a 
useful detector has to resolve a power difference 

Prototype of the 
terahertz security camera 
assembled at IPHT. Optical 
components (Cassegrain 
mirrors) are shown in 
front and the pulse-tube 
cooler at rear. A rotating 
mirror is tilted around the 
vertex, resulting in a spiral 
scanning of the person or 
object. 
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of 50 fW while receiving a constant power load 
of about 150 pW. 
 The coverage of these specifications by room-
temperature detectors would require complex 
heterodyne receivers or – in case of incoherent 
detection – unacceptable integration times. With 
the commercial availability of sophisticated 
cooler technologies, another option would be to 
use cold direct detectors with sufficient sensitivity 
to achieve the required power resolution. 

IPHT prototype
 Such a receiver developed at IPHT works at 
low temperatures (0.3 K) achieved by a two-stage, 
pulse-tube cooler (PTC).4 The PTC technology 
is based on a Stirling process utilizing pressure 
impulses. Although single-stage implementations 
have been in routine use for many years, e.g., 
for cooling infrared focal plane arrays, emerging 
two-stage devices are achieving cryogenic 
temperatures well below 4 K.
 The IPHT detector is based on the concept 
of the transition-edge bolometer.5 A dipole 
antenna absorber is placed on a 1-mm-thick 
silicon nitride membrane. Because of its low 
thermal conductivity of about 10 nW/K, this 
membrane ensures a measurable radiation-induced 
temperature increase in case of an incoming 
radiation signal. To quantify the absorbed power, 
a superconductor—electrically operated in its 

transition to normal conductivity—transforms 
the absorbed heat into an electrical current. The 
current signal is measured by an ultra-low noise 
superconducting quantum interference device 
(SQUID).
 The IPHT detector is a third-generation 
camera that uses a receiver with 20 sensors. Such 
a small number of detectors is about the limit 
for an economically priced scanning system. 
However, recent detector research focuses on 
the development of larger arrays with appropriate 
multiplexed readout schemes, and these types of 
focal plane arrays without scanning may become 
the most cost-effective option in the future.
 In the meantime, current systems demand two-
dimensional scanning since the instantaneous 
field of view of the receiver is by a factor of 
five smaller than the desired full field which 
covers a complete human body. The scanning 
is accomplished by a tilt of the secondary mirror 
which changes the line of sight while the tilted 
mirror is rotated around the main axis of the 
optics. 
 This design keeps the forces originated by 
the notable inertial mass of the mirror small. 
However, the sampling following spiral traces 
results in non-uniform pixel distribution, and that 
requires accurate image processing. 

Freeze images from a movie with a 4-Hz frame rate show a person sitting on a lab chair. A handgun mock-up is hidden under 
clothing, in upper left and lower right.

Better
object
recognition
The ability of a THz 
camera to recognize 
objects of various com-
positions appears to be 
better than established 
security technologies 
like metal detectors.

If the next-generation 
THz camera can be 
shown to be significantly 
better at airport security 
and protecting critical 
infrastructure, it is well 
positioned to replace 
older technologies in the 
market.
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Candid Cameras
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 Fast, 24-bit data-acquisition electronics 
were developed in-house to record the 20 
detector channels and coordinates of the scanner 
mechanism. A personal computer translates 
the data set into an orthogonal grid and creates 
the image. The computer also controls all main 
functions of the camera.

Natural blur 
 The thermal images on page 7 show the THz 
camera at work. One of the obvious features of 
passive THz technology is that the images show a 
human body as a thermal map without anatomic 

features. Objects with different THz emission 
characteristics are clearly indicated in front of the 
person and underneath clothing. Metallic objects, 
for instance, almost completely block body 
emission while reflecting the (colder) background. 
 To a certain degree, the same is true for 
ceramics, whose reflectivity is smaller but still 
sufficient. The detection of substances which 
absorb and emit THz radiation, such as common 
explosives and many organic compounds, is more 
challenging. However, a THz camera can usually 
“see” such concealed substances when operating 
in a spectrum known to detect their fingerprint 
characteristics, typically the 0.35 THz band.
 The THz camera developed at IPHT is able to 
record images with a frame rate of up to 10 Hz. 
That is close to video but not sufficient to image 
a person passing the camera at a walking pace 
without motion blurring. For that reason, the 
forthcoming fourth-generation camera will use a 
receiver with 50 detectors to achieve full video 
rate at 25 Hz. n

–Torsten May is a physicist and leader of the 
Quantum Radiometry group of the Quantum 
Detection Department, at IPHT. 

–Hans-George Meyer is head of the Quantum 
Detection Department at IPHT. He is a co-author 
of a paper presented at SPIE Defense, Security, and 
Sensing in April about a security system called “Safe, 
Visible, Infrared, and Terahertz Object Recognition,” 
or Safe VISITOR. 

–Jürgen Popp, scientific director at IPHT, was a 
general symposium chair at SPIE Photonics Europe 
2010.
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Stripping for
the camera? 
The MMW security 
systems currently in use 
in many airports bounce 
radio-frequency waves 
off people to construct 
a 3D image quickly. 
Backscatter units also in 
use employ x-ray scan-
ning. In both of these 
systems, facial features 
are intentionally blurred 
when security personnel 
view an image, but ana-
tomical details are clear, 
leading some opponents 
to say the scanners are 
conducting a “virtual 
strip search.”

Top: Backscatter technology produces images 
that resemble a chalk etching and reveal outlines 
of the anatomy.

Bottom: Millimeter wave technology produces 
whole body images (woman at left, man at right) 
that reveal outlines of a person’s anatomy as 
well as concealed objects such as weapons and 
explosives. 
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The EC, Photonics21, and other entities are backing  
R&D for small photonics companies in Europe

By Tim Hayes

As Europe emerges from recession and 
manufacturing capacity shows a timid 
increase, the continent’s small- and 

medium-sized photonics companies are dusting 
themselves off and looking at what happens next. 
As they do so, the network of incentives available 
to assist them will have 
a big influence on the 
pace of recovery. 
 E y e s  t u r n  i n 
p a r t i c u l a r  t o  t h e 
European Commission 
and its programs of 
targeted financial assistance and research funding, 
which effectively set the course for Europe’s 
photonics sector.
 “Our daily business is selecting and launching 
research programs,” says Ronan Burgess of the 
EC’s Photonics Unit, speaking at SPIE Photonics 
Europe in April in Brussels. “There are 27 new 
projects on the horizon with €100 million of 
funding being contributed by the European 
Commission. The key is matching technology 
focus with application drive.” 

Funding for SMEs 
 The 5000 small- and medium-sized enterprises 
(SMEs) in the European photonics sector are the 
key to economic growth, and the Commission 
aims to strengthen their capacity for innovation,” 
says Jonathan Todd, spokesman for the EC Digital 
Agenda. 
 Backing up this intention is the €1336 million 
allocated to support SMEs’ research efforts during 
the 7th Research Framework Programme (FP7), 
the EC’s seven-year and €50-billion umbrella for 
European innovation which runs until 2013.
 The nature of FP7 funding shows the Commission’s 
wish to influence the character of SME research 
across Europe. Support goes not to individual 
companies, but to collaborative groups of institutions 
formed in response to competitive calls for proposals 
made by the Commission. A group unable to 
demonstrate elements of cross-border cooperation, 
efficient project management, and real impact on 
the topic at hand will probably go away disappointed.

 Hence there are initiatives in place encouraging 
SMEs to cooperate on research and tackle socio-
economic issues. Also under way is the EuroStars 
program (www.eurostars-eureka.eu/), which 
specifically backs market-oriented R&D. 
 And SMEs are key ingredients in the Information 

and Communication 
Technologies Work 
Programme which 
p r o v i d e s  m a j o r 
o p p o r t u n i t i e s  f o r 
photonics SMEs to 
finance R&D, build 

strategic partnerships, and operate in wider 
markets. 
 SMEs can receive advance warning of calls 
related to photonics through the EC’s newsletter, 
available by emailing info-photonics@ec.europa.
eu. See cordis.europa.eu/fp7/dc/index.cfm for a 
list of open calls. 

Why SMEs
are important
The typical European firm 
is a micro firm.

Photonics21 estimates 
5000 photonics compa-
nies operate in Europe 
and most of them are 
SMEs.

Photonics companies 
employ 290,000 people 
in Europe, with sub-con-
tractors employing many 
more.

Excluding the financial 
sector, there are more 
than 20 million private 
enterprises across the 
EU, according to the EC. 
Virtually all (more than 
99%) were SMEs, and 
the vast majority are 
firms with less than 10 
employees.

Across the 27 countries 
of the EU, almost 88 mil-
lion people are employed 
by SMEs.

The accumulated added-
value of European SMEs 
(the closest available sta-
tistic to their productivity) 
was €3,453,000 million  
in 2007.

Funding schemes encourage 

collaboration and can be found 

wherever photonics plays a key 

enabling role.
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 “More than 20% of project 
participants are high technology 
SMEs, and we are exploring 
ways to further increase their 
participation,” says Todd. “In 
the future we will finance 
‘access actions,’ giving SMEs 
access to technologies, design 
expertise, and manufacturing 
capabilities which they would 
not normally have. We have 
also introduced specific training 
actions to help SMEs enhance 
their  development ski l l s 
and stay at the forefront of 
innovation.”
 Funding opportunit ies 
can also exist outside the 
Photonics Unit,  in areas 
such as the Nanosciences 
Nanotechnologies Materials 
a n d  N e w  P r o d u c t i o n 
Technologies (NMP) program.
 The moral, as Todd notes, is 
that “Photonics is a pervasive 
technology, so funding may be 
found wherever it plays a key 
enabling role.”

Photonics21 role
 Deciding which topics 
should be tackled by these 
nested incentives is an exercise 
in consensus building. A major 
voice in that discussion belongs 
to Photonics21 (photonics21.
org), founded in 2005 to 
unite the European photonics 
community and align public 

financing with the key topics identified by the 
industry.
 “Photonics21 has over 1400 member 
organizations from all levels of the photonics 
sector,” says Mike Wale of Oclaro, who serves 
as one of Photonics21’s seven Working Group 
chairs. “I encourage all photonics SMEs to join, 
get involved and speak up.”
 A concrete result of that consensus is 
Photonics21’s Strategic Research Agenda in 
Photonics, now on its second iteration, which 
sets out a framework for public policy and offers 
a vision for the role of photonics in society. 
 Or as Photonics21 Vice President Giorgio 
Anania noted at SPIE Photonics Europe, “The 
real aim for the Strategic Agenda is sellable 
products on the market, turning science into jobs 
and company profits.”

 The Agenda is a key influence on the EC when 
the Commission sits down to determine the 
research areas worthy of public funding.
 “The EC has been very responsive to the 
priorities we have set,” says Wale. “If there is 
any frustration, it is that there is inevitably far 
more good work to be done than the budget can 
support. The EC’s calls for photonics submissions 
have been seriously oversubscribed, resulting in 
the rejection of some excellent proposals despite 
their high marks in the evaluation procedure.”
 Nothing less than a doubling of EC funding in 
photonics is called for in the Strategic Research 
Agenda, along with a wish for EU states to 
increase investment in their own national funding 
programs. Such issues are completely recognized 
by the EC’s Photonics Unit, according to Wale. 

Other funding models
 Not all schemes operate on such a large scale. 
The more modest ACCORD program (www.ist-
accord.org) encouraged smaller SMEs to hand 
their prototype components over to some of the 
brightest researchers in Europe.
 “ACCORD, or Advanced Components 
Cooperation for Optoelectronics Research 
and Development, used EC money to buy 
precompetitive components from suppliers and 
gave them to R&D groups at universities, bridging 
the gap between SMEs and academics,” explains 
project coordinator Peter Van Daele, an SPIE 
member, Ghent University (Belgium) professor, 
and staff member of IMEC, Europe’s largest 
independent research center in nanoelectronics 
and nanotechnology.
 Letting Europe’s best students loose on these 
devices was a huge success, according to Van 
Daele. “Nearly all the projects started under 
ACCORD are going to continue, as formal 
collaborations or informal cooperation.”
 ACCORD’s initial three-year lifespan has 
come to an end, but the principle lives on as 
NEXPRESSO (Network for EXchange and 
PRototype Evaluation of photonicS componentS 
and Optical systems). Announced at SPIE 
Photonics Europe 2010, NEXPRESSO will 
promote knowledge transfer in the same manner, 
while addressing some issues which arose during 
ACCORD.
 “We need to see whether this mechanism can 
run without EC support,” says Van Daele. “The 
Commission is enthusiastic but cannot fund 
something like this indefinitely.”
 Alternative funding models include bringing 
national agencies into the picture. Opticsvalley, 
the network of suppliers and researchers centered 
on Paris, has come on board as one of two 
new partners in NEXPRESSO, a step towards 
establishing this kind of regional funding. 

Conferences: 20-23 September 2010
Exhibition: 21-22 September 2010

Centre de Congrès Pierre Baudis 
Toulouse, France

Register Today

Europe’s largest 
defence and  
security event

spie.org/esd

Robotics, laser, and 
other photonics projects 
in Switzerland are re-
ceiving funding through 
the launch of eight new 
National Centres of Com-
petence for Research. 
The centres have been 
allocated CHF 30 million 
per year through 2013. 
See spie.org/2010-swiss

t Continued from page 9

Europe’s Photonics Investment

INDUSTRY
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 The other new partner is OIDA, which is 
the administrator of the Photonics Technology 
Access Program (PTAP), a successful U.S. project 
funded by the National Science Foundation and 
the Defense Advanced 
Research Projects 
Agency. Programs like 
PTAP can make a real 
difference to SMEs 
lacking large-scale R&D resources.

Photonics future
 By common consent, the array of incentives 
open to photonics SMEs can be daunting to 
navigate. 
 “Inevitably we must balance different concerns,” 
says the EC’s Todd. “Many SMEs would prefer that 
access to funds involved less administration. But 
there is an obligation on public bodies to ensure 
that money is being spent appropriately.” 
 Todd notes that a considerable reduction of 
the administrative burden was achieved in FP7, 
with more to come as the EC moves towards the 
8th Framework Programme due to start in 2014. 

There is no question that photonics will play a 
preeminent role as FP8 takes shape, but the trend 
for public funding to stay focused on areas related 
directly to the quality of life of European citizens 

will grow. Naturally 
these areas are also 
where the biggest 
markets for photonics 
SMEs lie.

 “The available resources are never as great as 
the photonics community might like them to be, 
but the reception from the EC and the existence 
of the Photonics Unit is evidence that SMEs are 
heard,” says Photonics21’s Wale. “There is a lot 
to play for.” n

–Tim Hayes is a freelance writer 
based in the UK. He was previously 
industry editor of optics.org and 
Optics & Laser Europe magazine.

Thinking local
European SMEs should 
not ignore the support 
available in their own 
back yards.

National agencies, 
regional initiatives and 
transnational programs 
are often overshadowed 
by the scale of FP7, but 
can provide substantial 
incentives. 

The EC agrees that 
regional clusters and 
national technology 
platforms play a 
catalytic role. It has held 
workshops bringing 
together representatives 
of more than 30 regional 
photonics clusters, to 
exchange experiences 
and foster cooperation. 
Expect such activities to 
increase in the future.

The real aim is to turn science into 

jobs and company profits.
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You told us you want to read more about research 
and technology developments in optics and photo-
nics, so SPIE Professional is expanding its reports on 
R&D with brief summaries about your colleagues’ re-
cent work with lasers, solar panels, displays, remote 
sensing, nanoparticles, and other technologies. 

We hope that items in R&D Highlights will help you in 
your work, whether your job is in industry or academia.

And beginning with the October issue of the maga-
zine, editorial board members at the Journal of 
Biomedical Optics, Optical Engineering, and other 
SPIE publications will begin providing “Editor’s 
Highlights,” their reading recommendations from 
the hot topics in the published literature.

Your quarterly member magazine isn’t becoming a 
technical journal, but we hope we can help guide 
you to the latest technical and research articles and 
allow you to explore the trends and breakthroughs 
that may interest you.

Let us know what you think about R&D Highlights. 
Write to us at spieprofessional@spie.org.

to secure electronic communication, advanced 
quantum computation, and the measurement 
of optical power. One of the most promising 
potential applications is in securing long-distance 
data transmission against unwanted interception. 
A detector that could recognize that a photon 
forming part of a transmission was missing would 
be a substantial defense against information theft. 
 Source: A.E. Lita, et al., Proceedings of SPIE 
7681, 76810D (2010); doi: 10.1117/12.85221.

Gold nanorods for imaging
 Researchers at the University of Strathclyde 
(UK) report in the March/April 2010 issue 
of the Journal of Biomedical Optics that two-
photon luminescence from gold nanorods shows 
considerable potential in biological imaging. 
 In “Gold nanorods for fluorescence lifetime 
imaging in biology,” Yinan Zhang, Jun Yu, David 
J.S. Birch, and Yu Chen study the imaging of gold 
nanorods in Madin-Darby canine kidney (MDCK) 
cells using fluorescence lifetime imaging microscopy 
(FLIM). They report that FLIM provides images 
with better contrast and sensitivity than intensity 
imaging. The characteristic fluorescence lifetime of 
gold nanorods is found to be less than 100 ps, which 
can be used to distinguish gold nanorods from other 
fluorescent labels and endogenous fluorophores in 
lifetime imaging.
 Source: Journal of Biomedical Optics 15, 020504 
(2010); doi:10.1117/1.3366646.

THz-emitter arrays
 Sebastian Bauerschmidt of Max-Planck-
Institut für die Physik des Lichts reported on 
continuous-wave terahertz-emitter arrays for 
spectroscopy and imaging applications at SPIE 
Defense, Security, and Sensing in April. A paper 
he coauthored with H. Lu, A. C. Gossard, S. Preu, 
S. Malzer, G. H. Döhler, and L. J. Wang, describes 
the arrays of THz emitters based on n-i-pn-i-p-
superlattice photomixers.
 In his presentation, Bauerschmidt described 
the outputs of two fiber lasers mixed in fiber 
couplers and divided to produce multiple THz 
interference beats that are collected by a group 
of detectors whose output goes to THz antennas. 
The detector-antenna combinations convert the 
optical THz beat signal into a multiple (four in 
this case) free-space-propagating THz wave. 
 These beams are coherent in phase, and simple 
optics are used to recombine the beams in the far 
field (focal distance of 4 meters). The combined 

Most read:
news articles
from SPIE 
Each month the SPIE 
Newsroom com-
piles a list of the top 
downloaded articles 
and videos from the 
previous month. 

In May, David G. 
Stork’s “Learning-
based authentication 
of Jackson Pollock’s 
paintings” was in the 
top spot. In April, 
“Behavior subtraction, 
a new tool for video 
analytics,” by Pierre-
Marc Jodoin, Janusz 
Konrad, and Venkatesh 
Saligrama was the 
most popular.

The SPIE Digital 
Library also tracks the 
most frequently down-
loaded papers from 
SPIE journals and SPIE 
Conference Proceed-
ings at spie.org/top10.

NIST team member Sae 
Woo Nam works with re-
frigeration equipment used 
to cool photon detectors 
to nearly absolute zero.

Photo courtesy of NIST

Efficient photon detector 
 Scientists at the National Institute of Standards 
and Technology (NIST) have developed the 
world’s most efficient single-photon detector. 
Using essentially the same technology that 

permitted them to 
achieve 88% detection 
efficiency five years 
a g o ,  t h e  N I S T 
team has enhanced 
its ability to detect 
photons in fiber optic 
cables to roughly 99%, 
largely by improving 
the  a l i gnment  o f 
the detector and the 
optical fibers that guide 
photons into it.
 The detector uses 
a superconductor as 
an  u l t ra - sens i t ive 
thermometer. 
E a c h  i n d i v i d u a l 
photon hitting the 
detector raises the 
temperature—and 

increases electrical resistance—by a minute 
amount, which the instrument registers as the 
presence of a photon. 
 The U.S. team’s efforts could bring improvements 
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beams add coherently to produce an N (4) squared peak power 
and reduced spot size. This greatly improves the capability of the 
system to achieve both THz spectroscopy and imaging experiments.
 Source: Proceedings of SPIE 7671, 76710D (2010); doi: 
10.1117/12.850090; and SPIE staff reports.

Two multichannel biosensors 
 An international team of researchers reported at SPIE 
Photonics Europe in April on two promising designs for a 
multichannel biological and chemical sensor system. The optical 
systems, for performing point-of-care diagnostics at schools or 
in the field and for confronting security-related problems, were 
developed in EU-sponsored projects SABIO and P3SENS.
 The biosensors are based on the idea of a disposable biochip, 
integrating photonics and microfluidics, optically interrogated 
by a multichannel platform. 
 In, “High performance multichannel photonic biochip sensors 
for future point of care diagnostics: an overview on two EU-
sponsored projects,” the team compared the designs, materials, 
performance, and cost of the two systems to show how they 
enable high sensitivity and multiple channel detection. 

Artists view of polymer-made P3SENS photonic crystal chip.

INDUSTRY

 Most biological sensing devices on the market today are 
limited in that they lack multichannel operation capability 
(either the detection of multiple analytes indicating a 
given pathology or the simultaneous detection of multiple 
pathologies), the authors report. 
 However, when a sensor structure is integrated into multichannel 
photonics, a multichannel biosensor can be established to allow 
simultaneous detection of numerous different analytes.
 The authors, Domenico Giannone, Andrzej Kaźmierczak, 
Fabian Dortu, Laurent Vivien, and Hans Sohlström, conclude 
that the SABIO system could be improved in terms of the 
number of sensing channels and fabrication technology cost. 
While SABIO used Si3N4/SiO2 ring resonators structures, 
P3SENS has photonic crystal devices based on polymers, 
potentially a much more economical option. 
 In addition to presenting a paper, the group won a first prize 
at the Photonics Innovation Village for exhibiting “An optical 
instrument for interrogating high-sensitivity and multiparametric 
photonic biochips for future point-of-care diagnostic.”
 Source: Proceedings of SPIE 7715, 77150U (2010); 
doi:10.1117/12.854197.
 Read more R&D Highlights online at spie.org/spieprofessional. n
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PHOTONICS FOR A BETTER WORLD

Optics researchers in Texas are developing disease detection 
tools for the developing world.

By Lauren Vestewig

Microscopy and imaging systems are 
critical diagnostic tools for both 
infectious and chronic diseases and 

can improve health in low- to middle-income 
countries. Although diseases like malaria and 
tuberculosis can be treated successfully when 
detected early, the World Health Organization 
estimates that in 2008, 1.3 million people died 
from tuberculosis and nearly 1 million people died 
from malaria.1, 2, 3, 4

 Most of these deaths occur in developing 
countries where high capital costs, complex 
maintenance requirements, and a lack of trained 
users limit access to research-grade microscopy, 
imaging systems, and other diagnostic services. 
Distance is also a factor. Some centralized health 
centers offering these services are too far away 

from the people who could use them, and 
this may cause patients to defer or delay 
medical treatment.5
 Recent advances in fluorescence 
microscopy, such as LED microscopes, aim 
to meet some of these challenges. But high 
cost and lack of portability still prevent 
these tools from being widely used in the 
developing world.5
 Researchers at Rice University and 
the Texas Medical Center (USA) are 
developing innovative tools in microscopy 
and imaging that are inexpensive, durable, 
and portable enough to be used in 

rural and community health 
centers with limited 
infrastructure in the 
developing world. 

Microscopy  
“to go”
 Andrew Miller, a 
2009 Rice University 

bioengineering graduate, 
designed one such microscope 

while he was a student. Miller’s 
GlobalFocus microscope 

is a portable, battery-
powered, inverted-
f l u o r e s c e n c e  a n d 
bright-field microscope 

with up to 1,000x magnification. Fluorescence 
microscopy increases sensitivity in diagnosing 
malaria and tuberculosis and reduces the time and 
expertise required to interpret diagnostic results.5
 The cost, durability, ease of repair, and 
portability of the microscope make it appropriate 
for resource-poor settings in developing 
countries. The GlobalFocus is designed with 
over-the-counter components, using a flashlight 
for the light source, for example. It can be 
manufactured for about $240, compared to 
$40,000 for conventional microscopy with 
similar functions.5 
 “By radically simplifying the design of the 
microscope and by leveraging low-cost, over-the-
counter parts, we have designed the GlobalFocus 
to be a truly ‘out-of-lab’ friendly diagnostic 
microscope that can operate in bright-field or 
fluorescence mode and still cost less than $250 
to manufacture,” Miller says. 
 An inexpensive, single-body component 
provides mounting surfaces for the optical 
components, eliminating moving parts that could 
be damaged. The light source and mechanical 
stage can be removed and safely transported 
within a protective case. Additionally, the over-
the-counter and standard-sized components may 
be replaced easily. The 3-pound microscope is 
compact enough to be transported or shipped 
easily to remote areas.5 

TB and malaria detection
 Despite these modifications, the microscope 
has sufficient resolution to discern malaria 
parasites in bright-field mode (See opposite 
page) and tuberculosis bacilli in fluorescence 
mode. In a clinical study evaluating 63 direct, 
decontaminated, and serial dilution sputum 
smears from suspected TB patients, positive and 
negative results from the GlobalFocus microscope 
corresponded with results from a clinical-grade 
microscope 98.4% of the time.6 
 Future studies will test the reliability and ease-
of-use of the GlobalFocus microscope. However, 
the present system is a convincing model for the 
design of a low-cost, portable, bright-field and 
fluorescence microscope to detect infectious 
diseases.5

The GlobalFocus micro-
scope was designed by 
Andrew Miller when he 
was an undergraduate at 
Rice University. It can be 
manufactured for about 
$240. 
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Photonics for
a healthy world
As globalization spurs 
economic development, 
the developing world is 
beginning to shoulder a 
greater burden of chronic 
disease. 

Today, more than 70% 
of the world’s cancer 
deaths occur in devel-
oping countries where 
80% of patients present 
with advanced diseases 
at the time of diagnosis.

Low-cost, portable 
microscopy and imaging 
systems that can detect 
and diagnose cancer 
have the potential to 
improve health outcomes 
in many regions of the 
world.

Sources: See references 
1-4 on page 16.
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 Miller founded Oris Diagnostics and is on track 
to manufacture the GlobalFocus microscope in 
two years.6 

Cancer screening
 Imaging systems to diagnose and manage cancer 
face similar financial and infrastructural barriers 
to dissemination in the developing world. Most 
cancer diagnoses in those settings are based purely 
on clinical signs and symptoms because the cost 
and complexity of maintaining diagnostic imaging 
facilities and pathology labs is prohibitive. 
 As with malaria and TB, providing access to 
objective screening tools at the point of care for 
cancer screening can have significant impact on 
mortality and reduce the burden on overworked 
pathology labs. 
 While healthcare providers have traditionally 
used optical tools such as endoscopes, colposcopes, 
and surgical microscopes in cancer management, 
new high-resolution optical imaging instruments, 
driven by advances in consumer electronics, are 
being developed to detect not only reflected 
white light, but additional signals arising from 
cancer biomarkers. These biomarkers are carried 
in the fluorescence, polarization, and narrowband 
reflectance of light.7 

Portable endoscope
 For example, researchers at Rice University and 
the University of Texas M.D. Anderson Cancer 
Center developed a high-resolution microendoscope, 
a portable, battery-powered digital imaging system 
to detect pre-cancer. After applying a fluorescent 
contrast agent to the tissue to be imaged, the 
distal end of a flexible fiber optic bundle (1 mm in 
diameter) is placed on the tissue. Fluorescent light 
emitted from the tissue returns through the same fiber 
and is imaged onto a high-sensitivity CCD camera.7

 This system is contained in a portable package 
weighing six pounds. It connects to a laptop 
computer via Firewire ports to enable simultaneous 
imaging within a LabVIEW-based used interface. 
The image analysis can be automated so that 
community health workers can perform rapid 
screening without complex infrastructure.7 
 Clinical studies are under way to compare the 
performance of this device against large-scale 
counterparts.7

Continued on page 16  

At left is an image of malaria taken with the GlobalFocus microscope (100x/1.25 oil). The image of 
malaria at right was taken with a Zeiss (100x/1.3 oil). 
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Smart  
technology
for healthcare
Among other re-
searchers who are 
developing lightweight 
and inexpensive 
devices for medical 
imaging and diagnos-
tics is SPIE member 
Aydogan Ozcan. His 
group at UCLA has built 
a digital microscope 
that can plug into a cell 
phone. 

The device costs just 
$3 and can perform 
basic medical diagnos-
tics. It has no lenses 
but uses software, an 
LED, and a light sensor 
to extract information 
from the images.

Ozcan has also recently 
introduced a lens-
free, on-chip design 
for optical cytometry 
that uses holographic 
images of blood cells. 
More: spie.org/lucas

By supporting early 
detection and diagnosis 
of disease, microscopy 
and imaging systems 
can improve the likeli-
hood that treatment and 
disease management 
will be effective.

Andrew Miller and his prototype microscope.
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Biopsy alternative
 In addition to being cost effective 
and portable, the high-resolution 
microendoscope can provide an 
alternative to biopsy for evaluating 
cellular morphology when histo- 
and cytopathology facilities are not 
available.
 Even in well-equipped facilities, 
optical imaging can guide the clinician 
to the most appropriate sites for tissue sampling, 
which may significantly reduce cost and increase 
the value of biopsies when they are required.7 

Ongoing research
 Despite the advantages 
of these and other low-cost 
microscopy and imaging systems, 
several other conditions must 
be met before these tools can 
be broadly disseminated and 
adopted in the developing 
world. 
 First, better needs-assessment 
s t u d i e s  a r e  r e q u i r e d  t o 
delineate design requirements 
for technology to be used in 
developing countries. For 
example,  microscopy and 
imaging technologies for the 
developing world may require 
affordable image contrast 
agents that can survive in 
environments with extreme 
temperatures and humidity 
levels. 
 Methods of quality control for 
devices in low-resource settings 
should ensure that instruments 
can remain calibrated and 
functional without trained 
technicians. 
 Finally, these technologies 
must be developed without the 
financial support that flows from 
traditional market incentives, 
which do not reward the 
development of technologies 
for low-resource settings.7 n

–Lauren Vestewig is executive 
director of Rice 360°: Institute 
for Global Health Technologies 
at Rice University in Houston 
(USA). This article was adapted 
from two manuscripts5, 7 authored 
by Rice 360° founding director 

Rebecca Richards-Kortum and research colleagues. 
Rice 360° partners with communities throughout 
the world to design and implement low-cost, high-
performance health technologies. More than 19,000 
people in 15 countries have benefited from technologies 
designed by students and faculty in Rice 360°. More: 
www.rice360.rice.edu 
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Clinical studies are being held on this high-reso-
lution, portable microendoscope. Developed by 
Texas researchers, it weighs only 6 pounds and 
is powered by a battery. 

Photo courtesy of Mark Pierce 

t Continued from page 15
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The most advanced remote-sensing 
technologies and imaging systems 
from across the globe were enlisted 

to track the volcanic ash cloud that 
disrupted air traffic in Europe this spring 
and to respond to the millions of gallons 
of oil threatening the ecosystem and 
economy around the Gulf of Mexico.
 The U.S. National Oceanic and 
Atmospheric Administration has partnered 
with research organizations in the Gulf 
Coast area and throughout the world 
to track the movement of the oil and 
understand the leak’s impact on the 
environment. 
 “NOAA is using all the scientific 
methods at our disposal to assess the 
damage, from satellites in space, planes 
in the air, boats on the water, gliders 
under the sea, scientists in the field, 
and information online,” said NOAA 
Administrator Jane Lubchenco.
 NASA mobilized its remote-sensing 
assets in response to the disastrous 
Deepwater Horizon BP explosion and oil 
leak, deploying its instrumented research 
aircraft, the Earth Resources-2 (ER-2), and 
conducting extra satellite observations 
and data processing. The ER-2 collects 
detailed images of threatened coastal 
wetlands with the Airborne Visible/
Infrared Imaging Spectrometer (AVIRIS) 
and the Cirrus Digital Camera System.
 The AVIRIS team, led by Robert Green 
of NASA’s Jet Propulsion Laboratory, is 
measuring how the water absorbs and 
reflects light in order to map the location 
and concentration of oil, which separates 
into a widespread, thin sheen and smaller 
thick patches. Green is a frequent 
contributor at SPIE conferences and 
past chair of the Asia-Pacific Symposium 
on Remote Sensing of the Atmosphere, 
Environment, and Space. He is a co-
author of five papers to be presented 
in August at SPIE Optics+Photonics 
on airborne imaging spectrometers and 
related topics. 
 NASA has also provided satellite 
images from the Moderate Resolution 
Imaging Spectroradiometer (MODIS) 
instruments on the Terra and Aqua 

satellites; the Japanese Advanced 
Spaceborne Thermal Emission and 
Reflection Radiometer (ASTER) on 
Terra; and the Advanced Land Imager 
(ALI) and Hyperion instruments on its 
Earth Observing-1 (EO-1) satellite. 
 Envisat’s Medium Resolution Imaging 
Spectrometer (MERIS) and Advanced 
Synthetic Aperture Radar (ASAR) 
operated by the European Space 
Agency, as well as WorldView-2 (USA), 
TerraSAR-X (Germany), RADARSAT-2 
(Canada), and other instruments have also 
been tasked to monitor the catastrophe 
through the International Charter Space 
and Major Disasters.
 From below the water, too, optics 
and photonics technologies are used 
to estimate the rate of the oil leaking 
into the water and to remotely operate 
underwater vehicles and imaging  
systems. 

University collaborators
 Scientists at the University of South 
Florida’s College of Marine Science 
assumed a high-profile role in tracking the 
leak early on. Located in a St. Petersburg 
building adjacent to a U.S. Coast Guard 
command center, USF oceanographers 
have studied Gulf currents for decades and 
were ideally situated to respond quickly 
after the April 20 explosion that killed 11. 
 Among USF’s contributions was its 
sophisticated underwater imaging system, 
SIPPER (Shadowed Image Particle 
Profiling Evaluation Recorder). The 
SIPPER’s linescan camera can image 14 
liters of water per second at 3 knots towing 
speed and will assess whether microscopic 
sea life has been damaged by the oil.
 Researchers at the University of 
Texas at Austin’s Texas Advanced 
Computing Center are using the Ranger 
supercomputer to produce 3D simulations 
of the impact of the oil spill on coastal 
areas, and scientists at the Center for 
Southeastern Tropical Advanced Remote 
Sensing (CSTARS) at the University of 
Miami are also collaborating by acquiring 
critical environmental imagery to model 
possible oil trajectories. n

Photonics Monitors 
Effects of Gulf Oil Leak
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CAREER

Lessons learned from Bell Labs

By Angelique Irvin

Fueling Innovation
There is plenty of writing on how to sift 

through all your company’s intellectual 
property to find the few exceptional profit 

drivers; this article is not about how to pick the 
best innovation from a large mass of assets. This 
is about the culture, structure, and tactics that 
fuel innovation. It’s not a scientific analysis, but a 
discussion of the art form that drives innovation. 
 Specifically, this is an article about how one 
large goliath, Bell Laboratories, created more Nobel 
laureates and innovation than any other company, 
and what dynamics helped the Labs amass an 
incredible wealth of intellectual property. 
 I worked at Bell Labs during its prime as a 
member of the technical staff and as a board of 
directors’ committee member who focused on 
new technology commercialization. I learned the 
basics of successful technology innovation there. 
These basics include three strategic elements—
creating a vision, a culture, and a process for 
innovation—and several tactical essentials that 
I believe organizations can use to create true 
technological inspiration and new products and 
markets.

Everyone knows the vision 
 At Bell Labs, our vision was to focus on 
enhanced communication technology. That was 
broad enough to allow people to find new areas 
to innovate, but focused enough for us to build 
the right team. 
 That vision fit well with an engineer’s favorite 
job: fixing a problem. Discussing those problems 
with each other, the technical challenges and how 
to fix them, is what drove innovation. 
 We had many venues for technologists to 
connect with others outside of their immediate 
work space to work on better communication 
technology. For example, one of the best things 
about Bell Labs was lunch. You sat down at lunch 
and listened to what was going to happen in 
technology. Cell phones were going to be small 
and mobile, they were going to go wireless, we 
would be able to talk on them with ear pieces, 
and there would be voice recognition systems. 
Nobody else talked about voice recognition 
systems in the 1980s. 

 These guys were inventing the fundamental 
technology, and they had the vision to see where 
it would go. 

Creating the culture
 To create a culture of innovation, hire the 
best leaders you can find as well as some of those 
crazy, out-of-the-box thinkers. It does not matter 
if they do not fit the norm of what someone in 
your industry should look like. 
 Keep the doors open and the work schedules 
flexible. Innovation is not scheduled; you must 
trust that your employees will be responsible. If 
they’re not, they don’t belong on your team. 
 The only reason to close doors is for meetings 
or to talk to a colleague about something 
personal. Doors need to be open so people can 
be collaborative. Connect your work areas. Your 
innovation group, prototype group, and the 
manufacturing group shouldn’t be separated. 

Structuring risk 
 Emerging businesses thrive only when you 
create a venue for risk-taking. You must reward 
people who are courageous enough to take the 
risks required to innovate.
 Go out and make this happen. You can enable 
risk-taking in a structured way and still have 
accountability, whether your people succeed or fail.
 Give prestige to inventor programs or 
technology sabbaticals, where people get to step 
out into another area and develop their own idea. 
No one is willing to take that risk unless there is 
a big reward. And most importantly, don’t punish 
them if they don’t succeed. 

Enabling self-management 
 Make sure to select very clear boundaries and 
expectations on the time, money, and results you 
want. Break it down into little bites so that you 
don’t spend too much time or too much money 
without results. Ask them to deliver the proof of 
concept quickly: “Show me, and if you don’t show 
me in this amount of time, then I am going to cut 
the program.” Or maybe you still think the project 
is promising, and your response to less-than-stellar 
early results is to change the team around. 

Successful 
innovation 
• Create a broad vision

• Foster a culture of 
innovation

• Connect technolo-
gists to the problem

• Reward and manage 
risk takers

• Create processes 
that allow team 
members to manage 
themselves and be 
accountable

• Structure the mile-
stones to manage 
costs 

• Involve customers 
early on

Angelique Irvin is president 
and CEO of Clear Align, a 
Pennsylvania-based com-
pany that designs, proto-
types, and manufactures 
custom imaging, sensing, 
and fiber-optic systems for 
the defense and aerospace 
industry. She has 25 years 
of technology business 
experience, including at 
Bell Labs where she led a 
team that built out optical 
assembly facilities and 
developed new markets 
for a $500 million product 
line. Her bachelor’s degree 
in ceramic engineering is 
from Alfred University and 
her MBA from the Univer-
sity of Pennsylvania. 
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CAREER

 Because it’s not possible to manage people’s 
daily contributions, you need a process that 
enables self-management. This process should 
measure the ability of the innovation to meet 
customer and shareholders needs simultaneously, 
and it should be clearly communicated down all 
levels of management.
 Start by defining clear market and technical 
objectives; then add accountability measures. 
Your process should define the size of the market 
and list what market factors are in play as your 
team develops the innovative product or service. 
Also, make sure everyone knows the timeframe for 
this window of opportunity. Are your customers 
always going to need your product? Or are they 
going to pick a supplier in the next year and you’ve 
got to be there within a certain time period?
 Write up distinct, 
quantitative technical 
metrics, so everyone 
knows how the project 
is being measured. Identify key customers who 
provide the market input. These standardized 
methods will identify, measure, and later nurture 
that idea to drive profits.

Merit-based recognition
 Eliminate politics and be objective if you want 
to foster innovation. There was a lot of open 
discussion at Bell Labs. You could pretty much 
say anything to anybody and still be friends 
with them the next day. Create a non-political, 
non-bureaucratic analysis process to determine 
what gets pulled forward. We had a one-sheet 
summary at Bell Labs that recapped to the 
Board of Directors all the new, cool technology 
evolving from the ranks. That summary was a 
prestigious way to be recognized at a high level in 
the organization. It highlighted technical leaders 
and fostered excitement around change and the 
ability to make a difference. 
 You need to understand what motivates your 
inventors and create systems where people get 
rewarded for their work. Make it fair and do 
not give away trinkets without a truly valuable 
contribution. 

Managing innovation’s cost 
 What is the minimum amount you need to do 
a proof of concept? What will prove that it works 
at the bare minimum, and how do you execute 
creatively? 
 It’s not always about how much money, 
but what return you receive on the funds. So 
controlling the investment is key to optimizing 
this equation. Make sure you have a detailed and 
well-managed program plan that gets you from 
research to development to commercialization. 
 Don’t wait until you spend a million dollars 

Take your team
to the moon
On May 25, 1961, Presi-
dent John F. Kennedy 
announced the ambi-
tious goal of sending an 
American to the Moon. 

What moon does your 
organization want to 
walk on? 

Can you go to your 
people with a vision like 
JFK’s?

“This is the moon we are 
going to walk on. This 
is what it looks like, this 
is what it smells like, 
and this is how we will 
get there. These are the 
technical specs we are 
going to hit. These are 
the requirements for 
success, and this is why 
we will be successful in 
the market. And you are 
coming with me. Let’s go 
do this.”

Can you paint the kind 
of vision that will excite 
people about what they 
are doing and guide 
them to successful in-
novation? 

and you have no results at the end of the program 
before you start over. Manage in little chunks with 
technical, data-driven milestones to make it really 
clear what you expect at each level of investment. 
Create a venue to manage the costs and fuel 
further innovation at a lower cost. And require 
your technical leader to track progress monthly. 

Steps to commercialization 
 Commercialization is putting a vital, qualified 
product into a customer’s hands. This is the stage 
where you are manufacturing something, whether 
it is 50 or 500,000 units a year, and somebody is 
using it to solve a real problem out in the field.
 Large organizations too often lose good ideas to 
unofficial spin-off companies, when small groups 
of people leave because their innovation was not 

appreciated and there 
was no mode to get it 
to market because of the 
bureaucracy. We need to 

create channels for innovation to get developed 
and delivered without the complex bureaucracy 
inside our organizations.
 Innovation isn’t necessarily a linear process 
where you conceive something, have a proof-
of-concept and a prototype, go to your customer 
(who loves it), and then engineer it. Sometimes 
the customer comes first. Sometimes after you 
conceive it, you find the customer need. It is a 
non-linear approach, and when you embrace this 
with a structure that manages ROI, you will find 
your team is far more productive. 
 Marketing plays an important role in getting to 
this stage. Make sure you have all the key market 
input between proof-of-concept and prototype. 
You don’t get to prototype without talking to a 
customer, because if you don’t do that, you will 
have missed every opportunity to tweak another 
round of innovation to serve your customer’s 
needs. And you may have missed the whole point 
of what the customer wants. 
 Link your technical innovators with customer 
needs. Listen to you customers’ problems. That 
is what enables innovation. You cannot have 
everyone talk to a customer, but have whoever has 
talked to the customer organize a lunch-and-learn 
every two months to keep the team up to date.

The right stuff 
 All of these elements fuel the true technological 
inspiration that redirects products and markets in 
innovative organizations.
 It’s taken me many years to learn these 
elements. It’s a very uncomfortable, soft-art form. 
I probably stole most of the ideas from people who 
are smarter than me, but that’s OK. Having the 
truth is better than inventing it. n

These guys were inventing the  

fundamental technology.

Angelique Irvin  
presented a version  
of this article at an  
SPIE Women in Optics 
event in April. 

See an SPIE Newsroom 
video interview:  
spie.org/irvin2010 

To learn more about 
Women in Optics:  
spie.org/wio
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Laser bonding is showing promise as a technique to close 
wounds and surgical incisions.

By Abraham Katzir

ADVANCING THE LASER

Lasers have been widely used in surgery for 
making cuts or for the removal of tissues, 
but they may also be used for the closure 

of wounds and incisions. The bonding of the 
edges of human tissues is an important step in 
most surgical procedures. The edges have to be 
approximated, and this allows the beginning of 
the natural wound-healing processes. 
 Bone needles from the Paleolithic period 
(around 30,000 years ago) may indicate that the 
edges of wounds were already stitched at that 
prehistoric time. Suturing was used 4000 years 
ago in ancient Egypt, Greece, and India, and the 
tradition continues in modern times. 
 Today, the standard procedures for tissue closure 
rely on sutures or on metallic and polymeric 
staples or clips to approximate the incision edges. 
These technologies are easily adapted to most 
types of tissues. However, these procedures injure 
the tissue and leave a foreign body in it. They do 
not provide watertight closure, and the closure 
is highly dependent on the physician’s skill. 
Moreover, these bonding techniques cannot be 
easily adapted for endoscopic procedures. 
 An alternative method makes use of various 

chemical adhesives (e.g. cyanoacrylates). Many of 
these adhesives are toxic, however, and they cannot 
be used for internal or endoscopic tissue bonding. 

A new way of healing
 In the 1970s, physicians discovered that local 
heating might speed closure and healing, in a 
process akin to the “welding” of solids. Many 
groups tried to use this “laser welding” technique 
as a novel method for bonding of cuts in tissues, 
using different lasers. 
 It was then suggested that a biological substance 
such as albumin or fibrin could be added over the 
cut and heated with the underlying tissues, with 
the heated substance acting as biological glue. 
This “laser soldering” procedure produced a 
stronger bond.

Promising technique
 Laser bonding of tissues is, potentially, a very 
promising technique. It introduces no foreign 
material, it is less traumatic, it provides a watertight 
closure, and it may leave minimal scars. It is also 
faster and easier to apply, useful for various types 
of tissues, and much less skill dependent. 

This is another in a 
series of SPIE Profes-
sional articles about 
laser technology that 
celebrate the 50th an-
niversary of the laser.

The SPIE Advancing the 
Laser tribute presents 
open-access publi-
cations, events for 
technical professionals, 
video interviews with 
laser luminaries, and 
a virtual museum of 
vintage and new laser 
devices.

SPIE is also a founding 
partner and sponsor of 
LaserFest, which pro-
vides information and 
outreach activities for 
the general public. 

SPIE Professional is a 
media partner of both 
tributes.

Find out more about the 
celebration:  
advancingthelaser.org 
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Continued on page 22  

 Yet, neither laser welding nor laser 
soldering has been widely used in the 
clinical setting. This is probably because 
of the unreliable and irreproducible 
results reported by many groups, and 
because the initial strength of the 
repair was not sufficient for practical 
applications.
 The underlying reason for these 
problems may have to do with the 
temperature. 
 On the one hand, there is a need to 
heat the tissue edges in order to obtain 
strong and reliable bonding. On the 
other hand, heating causes biological 
damage in tissues. The damaging effects 
depend exponentially on temperature 
and linearly on time. There is only a 
narrow temperature range in which tissue 
welding or tissue soldering is expected to 
be efficient (e.g. 60º–65º C). A lower 
temperature may lead to no bonding 
and a higher temperature to significant 
thermal damage. 

 In both cases the immediate tensile 
strength is expected to be insufficient. 
Most of the groups who worked on laser 
bonding did not address these issues, and 
this may have led to the inconsistent 
results. 

Controlling laser temperature
 The Applied Physics Group at Tel 
Aviv University assumed that accurate 
temperature control of the bonded tissue 
site is essential in order to reduce thermal 
damage, increase the immediate bond 
strength, and yield reproducible results. 
They developed a “smart” fiber-optic laser 
system that accurately monitored and 
controlled the temperature of the soldered 
spot, as shown below. 
 The basic idea is to approximate the 
edges of a cut, apply some biological 
solder, and heat a spot on the solder 
using a CO2 laser. The heated spot emits 
infrared radiation whose intensity is 
proportional to the temperature T of the 

A cross section of incised tissue with albumin layer spread over it. CO2 laser radia-
tion transmitted through a silver halide fiber heats a spot on the albumin. IR radia-
tion emitted from the surface is transmitted to a second silver halide fiber, onto an 
IR detector. A computer uses the signal obtained from the detector to control the 
temperature of the spot.
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t Continued from page 21 

spot. The intensity is measured by an IR detector, 
which generates a voltage V that is read by a 
personal computer (PC). A dedicated computer 
program uses the value of V to control the power 
emitted by the CO2 laser, so that the temperature 
T is kept constant for a time t. 
 After this time, the laser beam is moved to 
a neighboring spot which is again heated to 
temperature T for a time t. 
 Strong bonding occurred for such spot soldering 
if each spot was heated to T = 60 – 65º C for  
t ≈10 seconds.

Flexible optical fibers 
 An important development for this technique 
was the incorporation of optical fibers in the 
system. The standard optical fibers, used in 
medical applications, are totally opaque in the 
IR, and special optical fibers, made of AgClBr, 
were developed by the Applied Physics Group. 
 These fibers made it possible to transmit the 
CO2 laser radiation onto the heated spot and to 
transmit the IR radiation emitted from the spot 
onto the IR detector. These fibers are flexible, 
insoluble in water, and bio compatible. The two 
distal tips of the fibers were held in a handpiece, 
which made it much easier for the surgeon to carry 
out the procedure. 
 This system made it possible to heat a spot on 
tissue to a desired temperature, with accuracy of 
roughly 3ºC. Such a system enables laser welding 
(without any solder) or laser soldering of tissues 
under accurate temperature control. 

Testing on animals
 During the last few years, the Applied Physics 
Group has been working on laser welding 
and soldering of different types of tissues. We 
collaborated with many physicians in several 
medical centers in Israel and bonded incisions 
in animal models (in vivo) in numerous types 
of tissues, including cornea, dura, trachea, small 
bowel, urinary bladder and blood vessels. 
 The “smart” system has generated higher 
immediate and long-term tensile strength, faster 
wound healing, and reduced scarring. The system 

is based on IR fibers, which made 
it possible to carry out endoscopic 
bonding of incisions in the kidneys 
of farm pigs in vivo. 
 In experiments for bonding of 
incisions on the skins of large farm 
pigs, it was established that the 
wound healing was faster than 
with standard suturing, and there 
were practically no scars after laser 
soldering. As a result, we obtained 
permission to carry out clinical trials. 

Human tests
 In the clinical trials, 10 patients underwent 
laparoscopic cholecystectomy, an endoscopic 
procedure for removal of the gallbladder. In each 
patient, four incisions were left in the abdomen 
area at the end of the procedure. Two of the 
incisions were sutured, using the standard surgical 
procedure, and two of the incisions were laser 
soldered, using the laser-soldering system and a 
human albumin solder. 
 Laboratory tests showed that our laser soldering 
system was able to control surface temperature 
very accurately. Our system succeeded to bond 20 
cuts in 10 patients. The scar in the laser-treated 
cuts seemed much smaller one month after the 
operation. We are waiting now for photographs 
that were taken one year after the procedure. 

Other laser applications
 Laser bonding of tissues will have a wide range 
of applications. The technique could be used in 
plastic surgery, bonding cuts with practically no 
scarring. It could be used in complex surgeries on 
blood vessels (especially microsurgery of small 
blood vessels). 
 Laser bonding might be used in ophthalmic 
surgery, such as cornea transplants, perhaps 
reducing the discomfort and inflammation caused 
by standard sutures that must remain in the cornea 
for a long time. It may be used in endoscopic 
procedures, or in robotic surgery, where the use 
of sutures requires great skill.
 We have been working in all these fields. 
Laser bonding will not replace standard bonding 
techniques in surgery, but it will add an important 
tool for many surgeons. n

–SPIE Fellow Abraham Katzir 
founded and directs the Applied 
Physics Group at Tel Aviv University 
(Israel). He organized SPIE’s first 
conference on biomedical optics in 
1984 and coined the term BiOS. 
The BiOS symposium, part of SPIE 

Photonics West, is now the largest such meeting in 
the world.

A sutured cut (left) 
versus laser-soldered 
cut (right) on the skin 
of a human patient’s 
abdominal area, 30 
days postoperatively.

The Future of Suture

ADVANCING THE LASER

TAU’s Applied
Physics Group
The Applied Physics 
Group at Tel Aviv 
University (www.tau.
ac.il/~applphys) is in-
volved with the research 
and development of de-
vices that operate in the 
mid-IR (3-30 microns). 
Consisting of some 
20 graduate students, 
technicians, post-docs, 
and other researchers, 
the group has devel-
oped semiconductor 
lasers, electro-optical 
systems, and optical 
fibers for this spectral 
range. 

The group was among 
the first to develop 
crystalline fibers made 
of silver halides (Ag-
ClBr), and most of its 
research projects make 
use of the unique prop-
erties of these fibers. 

Other research topics 
include material 
science, solid state 
physics, lasers and 
electro-optics, biomed-
ical engineering, and 
environmental studies. 
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MEMBERSHIP

By Beth Kelley

 Townes has been one of the most influential 
scientists in optics in the last 70 years. He holds 
the original patent for the maser and was the first 
to publish a description of the laser in 1958 in 
Physical Review with his brother-in-law Arthur 
Schawlow, “Infrared and Optical Masers.” 
In 1964, Townes, an American, shared the 
Nobel Prize in Physics with Russian scientists 
Nicolay Basov and Aleksandr Prokhorov for 
fundamental work in quantum electronics 
leading to the construction of oscillators and 
amplifiers based on the maser-laser principle. 
 During his distinguished career, Townes 
was also part of a team at University of 
California, Berkeley, that detected the first 

Laser pioneer and SPIE Fellow Charles H. 
Townes is the recipient of the SPIE Gold 
Medal Award for 2010, a fitting tribute in 

the year that the international optics community 
celebrates the golden anniversary of the first 
demonstration of the laser. 
 The award honors Townes’ recognition of 
the potential of the laser and coherent light 
more than 50 years ago and his pursuit of the 
requisite scientific inquiry to turn lasers into one 
of the most disruptive technologies of the 21st 
century. The SPIE Gold Medal also recognizes 
his pioneering scientific contributions to the 
fields of astrophysics, molecular spectroscopy, 
and optics in general.F
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complex molecules in interstellar media and first 
measured the mass of the black hole in the center 
of our galaxy. He has contributed to and created 
new branches of science and trained numerous 
students and scientists. 
 Townes’ principal scientific work has been in 
microwave spectroscopy, nuclear and molecular 
structure, quantum electronics, radio astronomy, 
and infrared astronomy. 
 “It could not be more fitting that we bestow 
our Society’s highest honor on the person 
whose invention of the 
concept of the maser 
and the laser has had 
more impact on the 
technologies that drive 
our Society and our 
members than any other,” said M.J. Soileau, vice 
president for Research & Commercialization at 
the School of Optics and Photonics (CREOL) at 
the University of Central Florida, and the SPIE 
2008 Gold Medal award winner.
 Townes has received numerous other awards, 
including more than 20 honorary degrees, is 
an honorary member of many national and 
internationals scientific societies, and has 
received many of their highest awards. Townes 
has authored numerous papers, and he has served 
as symposium chair and presenter at several SPIE 
meetings. 
 “I appreciate this award very much,” says 
Townes, who will officially accept the award in 
August at SPIE Optics+Photonics. “It’s a great 
honor.”

From maser to laser
 After receiving his PhD in physics from 
California Institute of Technology in 1939, 
Townes worked on several radar projects at Bell 
Labs during World War II before taking on the 
challenge of controlling electromagnetic waves at 
Columbia University, where he was appointed to 
the faculty in 1948. 
 Townes says he and his research team at 
Columbia toured labs around the United States in 
their struggle to learn how to apply a microwave 
technique used in his wartime radar research to 
spectroscopy.
 On a morning in 1951 when he was supposed to 
present his findings—of which he had none—to 
a government panel in Washington, DC, Townes 
got up early and was sitting on a park bench “just 
about to give up,” when the answer came to him. 
He wrote his ideas and calculations on the back 
of an envelope and later patented the idea for 
the maser, a term he and his students coined for 
microwave amplification by stimulated emission 
of radiation.

 He then began trying to build a working maser. 
After a couple of years, however, his supervisors at 
Columbia told him it was a waste of time. 
 “Fortunately I was an associate professor by 
then, and they couldn’t fire me just for being 
stupid,” Townes says with a laugh. “Three months 
later, we had it up and running.” Together with 
Columbia colleagues James Gordon and Herbert 
Zeiger, he demonstrated the first working maser 
in 1954, using ammonia gas as the active medium.
 After Townes and Schawlow published their 

groundbreaking paper 
in Physical Review , 
they attempted to 
create a functioning 
laser themselves, “but 
Maiman beat me to 

it,” he says, referring to Theodore Maiman’s 
demonstration of the first working laser on 16 
May 1960. 
 Laser technology has since developed into a 
U.S. $6 billion industry that affects a multitude 
of technologies and many aspects of modern life. 
Townes is excited to see how far the laser has 
come. 
 “I’m just delighted how many people are 
contributing so much to the laser and its 
applications,” he says.

Stardust measurements
 A professor at Berkeley since 1967, Townes 
currently works with the Infrared Spatial 
Interferometer (ISI) Array. The ISI array is made 
up of three movable, ground-based telescopes. By 
placing the telescopes at varying distances apart, 
from 4–70 meters, and combining the data, the 
array can obtain similar resolution as a telescope 
as large as that separation in a perfect atmosphere.
 Townes says he focuses his research today on 
aging supergiant stars. Supergiants like Betelgeuse 
and Mira are further along in their life-cycle. 
As they decay, they emit dust grains that absorb 
visible light and re-radiate this energy in the 
infrared region of the spectrum. The ISI array 
is well suited to measure this stardust; most of 
this dust forms within a small volume around 
the stars. The ISI team has observed motion of 
material around a number of stars, some with very 
irregular patterns. 
 “Betelgeuse is very irregular,” for example, 
Townes says. “Nobody thought it was changing 
and now we find over the last 15 years it’s been 
gradually decreasing in size. Very strange.” Townes 
has also been able to measure the regular emission 
pattern of Mira, supporting mathematical models 
that attempt to explain its perceived growing and 
shrinking pattern.

MEMBERSHIP

Townes is known for his 
work on the theory and  
application of the maser, 
on which he received the 
fundamental patent, and 
other work in quantum 
electronics connected with 
both maser and laser de-
vices. He shared the Nobel 
Prize in 1964 with Nicolay 
G. Basov and Aleksandr M. 
Prokhorov.

SPIE Gold
Medal Award
The Gold Medal of the 
Society is the highest 
honor the Society bestows 
and comes with a $10,000 
honorarium.

Beginning in 1977, it has 
been awarded annually in 
recognition of outstanding 
engineering or scientific 
accomplishments in optics, 
electro-optics, or photo-
graphic technologies or 
applications.

Continued on page 26  
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“I’m just delighted how many people 

are contributing so much to the  

laser and its applications.”
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 “We are currently extending the potentiality 
of our interferometer so we can make more 
measurements faster and in more detail. We’ll be 
able to measure the molecules around stars and 
the stars themselves at the same time,” Townes 
says.
 Townes has also been using heterodyne 
detection. “It’s very common in the radio range, 
but it had never been used in the optical or 
infrared range (for this application). Now I’m 
using it on these telescopes, and that gives us some 
advantages. It gives us very narrow bandwidths of 
frequencies, which allows us to make much more 
precise measurements.”

Love of science
 Not all of the projects Townes has worked on 
throughout his life have been as successful as the 
maser. During World War II, he says, “We were 
working on a radar system at wavelengths of about 
half an inch. It was the shortest wavelength that 
had been used so far. And then we discovered 
that wavelength was absorbed by water vapor in 
the air. So the waves couldn’t get through the 
atmosphere, and that was a big mistake and we 
had to give up.

 “On the other hand,” Townes says, “that was 
part of the thing that led me into microwave 
spectroscopy, because I realized this is some 
spectra of molecules in the microwave region and 
we can measure them very precisely.” 
 Even though Townes is still actively working, 
he doesn’t see himself breaking into new territory 
anytime soon. “I’m almost 95 years old now, and 
I don’t think I’m going to start a completely new 
field again. I think it’s about time I have to bow 
out. I’m really starting to feel my age.”
 Townes continues to be fascinated by the new 
connections science is making, from biophysics 
to astronomy to lasers. “The more we explore the 
more we find out, and the more interesting things 
come out of it. The laser, for example, came out 
of exploring spectroscopy and new ways of doing 
spectroscopy.”
 Townes says “This is a really remarkable 
universe that we’re in, really fantastic. The 
laws of physics are just right for us to be here. 
And how did life begin? There are so many 
fascinating puzzles. It’s a fascinating universe, 
and a remarkable one, and I think we need to 
appreciate it.” n

Gold Medal, Golden Anniversary

Townes to  
discuss old stars
SPIE Gold Medal recipient 
Charles Townes, who turns 
95 on 28 July, will speak at 
the SPIE Optics+Photonics 
awards banquet on 4 
August about “The Sizes, 
Shapes, and Changes of 
Old Stars.” 

Townes will discuss some 
of the work his team at 
University of California, 
Berkeley, has done on 
measuring the dust emitted 
by older stars like Alpha 
Orionis (Betelgeuse), Alpha 
Scorpii (Antares), and Alpha 
Herculis, a multiple star in 
the constellation Hercules. 

These old stars are very 
active and changing rapidly. 
He will report on the IR 
interferometry used to mea-
sure these changes.

MEMBERSHIP
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SPIE Awards for 2010

SPIE President Ralph James (left) presents Miñano with his 
award and a $2000 honorarium, sponsored by Optical Re-
search Associates.

A.E. Conrady Award
 SPIE member Juan Carlos Miñano, professor of electronics, 
optical communications, and optics at the Universidad 
Politecnica de Madrid (Spain) and a senior scientist at Light 
Prescriptions Innovators, is the 2010 recipient of the A.E. 
Conrady Award in recognition of his exceptional contributions 
in developing new design methods and devices in nonimaging 
optics. 
 Miñano, who leads a team that is developing the free-form 
Kohler integration array optics, one of the most advanced 
optical designs in nonimaging optics, is co-author of Non-
Imaging Optics with Roland Winston and Pablo Benitez. 
 “The book is truly a seminal publication for the field,” says 
David G. Pelka, president of InteLED Corp. It codifies many 
design principles for LED lighting systems, LED backlights for 
LCD displays, as well as free-space telecommunication and 
concentrating photovoltaic applications.

Harold E. Edgerton Award
 SPIE member J. Gary Eden, director of the 
Laboratory for Optical Physics and Engineering 
at the University of Illinois (USA), is the 2010 
recipient of the Harold E. Edgerton Award.
 He is being recognized for demonstrating 
optical techniques for observing physical 
phenomena, including his work in atomic, 

molecular, and ultrafast spectroscopy. 
 Eden pioneered an array of pulsed-laser techniques for 
‘freezing’ the interaction of atoms and molecules.
 “He has developed optical techniques to observe physical 
phenomena that were not accessible previously,” says SPIE 
Fellow Kanti Jain, a colleague at University of Illinois. “This 
ability to observe ultrafast phenomena, such as the exchange 
of energy between two (or more) atoms as they interact, is a 
scientific advance worthy of Professor Edgerton’s legacy.”

Educator Award
 Nicholas M. Massa, a professor of Laser 
Electro-Optics Technology at Springfield 
Technical Community College in Massachusetts 
(USA), is the 2010 SPIE Educator Award 
winner for his two decades of contributions to 
optics and photonics education.
 Massa has educated, mentored and prepared 

hundreds of students, teachers, and technicians; developed new 
instructional materials for his lab, and co-authored with 2003 
SPIE Educator Award winner Judith Donnelly a user-friendly 
introductory optics textbook, Light: An Introduction to Optics 
and Photonics. 
 Massa has authored and coauthored numerous papers for 
SPIE, including many on optics education, and has served 
on the SPIE Education Committee and ETOP long-range 
planning committees.

Technology Achievement Award
 SPIE Fellow Akhlesh Lakhtakia, the Charles 
Godfrey Binder Professor of Engineering 
Science and Mechanics at Pennsylvania 
State University (USA) and editor-in-chief 
of the SPIE Journal of Nanophotonics, is the 
2010 recipient of the SPIE Technology 
Achievement Award.

 The award recognizes his conceptualization and development 
of sculptured thin films, his wide-ranging theoretical and 
experimental research in optics on these materials, and his 
characterization of them as nanoengineered metamaterials.
 Lakhtakia  has made important contributions to the study of 
the behavior of electromagnetic fields and waves in complex 
materials and media.

Dennis Gabor Award
 SPIE Fellow Mitsuo Takeda, president of 
the Optical Society of Japan and a professor 
at the University of Electro-Communications 
in Tokyo, is the 2010 winner of the Dennis 
Gabor Award. SPIE is recognizing him 
for contributions to the development of 
holography and optical metrology through the 

inventions of the Fourier transform method for fringe analysis 
and coherence holography. 
 “In more than three decades of his career in the field of 
holography and optical metrology, Professor Takeda has done 
a lot of innovative work, as evidenced by the numerous papers 
found in his publication list,” says Ichirou Yamaguchi, Scientist 
Emeritus of RIKEN. Takeda’s pioneering work in Fourier fringe 
analysis deserves special mention but Yamaguchi noted that 
Takeda’s contributions are interdisciplinary, encompassing a 
broad area of optical science and technology.
 Takeda served on the SPIE Board of Directors from 
2007–2009.

MEMBERSHIP
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SPIE Awards for 2010
G.G. Stokes Award

 University of Rochester 
(USA) professor Emil Wolf, an 
optics legend who formulated the 
modern theories of coherence 
and polarization of optical fields, 
has won the G.G. Stokes Award 
for a lifetime of achievements. 

 Wolf laid the foundation of contemporary 
physical optics by documenting the concept of 
spatial coherence before lasers were developed.
 He is perhaps best known for his classic books, 
Principles of Optics: Electromagnetic Theory of 
Propagation, Interference and Diffraction of Light, 
written with Nobel Laureate Max Born, and 
Optical Coherence and Quantum Optics, co-
authored by the late Leonard Mandel. Wolf has 
also written on a variety of topics ranging from 
medical imaging to astronomy to holography, 
and he won the Joseph Goodman Book Writing 
Award in 2008 for Introduction to the Theory of 
Coherence and Polarization of Light.
 His publications have influenced many aspects 
of the discipline, and the correlation-induced shift 
he predicted is now called the Wolf Shift.
 In 2003 the Society honored Wolf in an 
SPIE Press book, Tribute to Emil Wolf—Science 
and Engineering Legacy of Physical Optics, T. P. 
Jannson, Ed.
 The G.G. Stokes Award was presented to 
Wolf in April and is sponsored by ITT Industries, 
Hinds Instruments, Meadowlark Optics, L3 
Communications, Polaris Sensor Technologies, 
and individual contributions from Russell 
Chipman.

Chandra Vikram Award
 A lifetime of achievements in optical metrology 
has earned SPIE Fellow and past SPIE President 
James C. Wyant the Chandra S. Vikram Award. 
Wyant, dean of Optical Sciences at the University 
of Arizona (USA) and current president of the 

OSA, was recognized for his pioneering 
contributions to the field of quantitative 
interferometric optical testing and 
for nurturing the invention of phase-
measuring interferometer systems. 
 “Professor Wyant has made many 
outstanding contributions to the field 
of optical metrology as an educator, 
scientist, manager, and organizer of 
different activities for SPIE,” says 
Maria J. Yzuel, SPIE President in 2009. 

 He holds 10 patents related to optical metrology and 
developed several new categories of interferometers. 

In addition to the phase-shifting interferometer, he 
invented the double-frequency grating shearing 
interferometer, interferometric sensors for adaptive 
optics systems, and the use of computer-generated 
holograms to test aspheric surfaces.
 Wyant won the SPIE Technology Achievement 
Award in 1988 and the SPIE Gold Medal in 2003. 
His entrepreneurial activities include co-founding 
WYKO Corp., 4D Technology, and DMetrix. His 
experiences with starting up WYKO are described 
in the SPIE Press Book, Engineering a High-Tech 
Business: Entrepreneurial Experiences and Insights.

George W. Goddard Award
 SPIE member Moustafa T. 
Chahine, chief scientist at the Jet 
Propulsion Laboratory (USA), is 
the 2010 winner of the George W. 
Goddard award in recognition of his 
exceptional achievement in optical 
science and instrumentation for 

aerospace and atmospheric research.
 An internationally recognized scientist in 
atmospheric remote sensing and its applications 
to weather and climate research, Chahine’s team 
at JPL studies carbon dioxide using data from the 
Atmospheric Infrared Sounder (AIRS) instrument 
on NASA’s Aqua satellite.
 “AIRS provides the highest accuracy and yield 
of any global carbon dioxide data set available 
to the research community,” Chahine said in 
January when announcing the availability of 
daily global measurements of CO2 from AIRS. 
“It will help researchers understand how this 
elusive, long-lived greenhouse gas is distributed 
and transported.”
 Chahine is being honored for developing 
an efficient inversion algorithm known as the 
‘relaxation method’ to convert satellite radiances 
“by the ingenious use of the radiative transfer 
equation to atmospheric variables, such as 
temperature, humidity, and fractional cloud cover,” 
says David Tratt, of the Aerospace Corp.’s Space 
Science Applications Laboratory. “This enabled 
the early satellites of the 1970s with infrared 
sounders to gather vital vertical profiles needed for 
advancing numerical weather prediction models.”
 Subsequently,  Chahine formulated a 
multispectral approach using infrared and 
microwave data for remote sensing in the presence 
of clouds. These analysis techniques in 1980 
produce the first global distribution of the Earth 
surface temperature using data from the High 
Resolution Infrared Radiation Sounder (HIRS) 
and the Microwave Sounding Unit (MSU).

Frits Zernike 
Award

James Wyant (left) and  
SPIE President Ralph James

SPIE member Marc David 
Levenson won the 2010 
Frits Zernike Award for 
microlithography for one 
of the most important de-
velopments in lithography 
resolution enhancement, 
the phase-shifting mask 
(PSM).

Levenson’s pioneering de-
velopment of PSM in 1982 
extended optical lithog-
raphy to once unheard-of 
levels of resolution and 
laid the groundwork for 
wavefront engineering 
technology. 

His achievement in 
enabling sub-wavelength 
lithography also enabled 
the cost-effective pro-
gression of Moore’s law 
for the entire semicon-
ductor industry.

Levenson is the owner of 
M.D. Levenson Con-
sulting and is the litho and 
Design for Manufacturing 
(DFM) editor for Beta-
Sights, an information 
service for the micro- and 
nano-device manufac-
turing industry.

The Frits Zernike Award is 
sponsored by Cymer and 
ASML.
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Early Career Achievement Award

Lihong Wang and Hsin-I Wu
win Goodman Book Award

SPIE Fellow Joseph W. Goodman, an optics entrepreneur and professor emeritus 
at Stanford University, will personally present the Joseph W. Goodman Book 
Writing Award to Lihong Wang and Hsin-I Wu at SPIE Optics+Photonics in Au-
gust. 

Goodman is author or co-author of several textbooks, himself. He is a past 
winner of the SPIE Gold Medal, an OSA Fellow, and past president of OSA.

Image of book cover 
courtesy of Wiley.

SPIE Fellow Lihong V. Wang of Washington 
University (USA) and Hsin-I Wu of Texas 
A&M University (USA) will receive 

the 2010 Joseph W. Goodman 
Book Writing Award for their 
popular textbook, Biomedical Optics: 
Principles and Imaging.
 The joint SPIE/OSA award 
recognizes the important role the 
book has played in the instruction 
and understanding of biomedical 
optics and its value as a resource 
for researchers in the field and for 
the next generation of scientists. 
Published by John Wiley & Sons 
in 2007, the book has been adopted 
by courses at top universities around 
the world.
 Biomedical Optics: Principles and 
Imaging provides a strong foundation 
of the basic physics and engineering of imaging 
techniques such as ballistic imaging (confocal 
microscopy, two-photon microscopy, and optical 
coherence tomography), diffusion imaging, 
photoacoustic tomography, and ultrasound-aided 
hybrid imaging.

 Both authors are professors of biomedical 
engineering, and Wang is editor of the SPIE 
Journal of Biomedical Optics. 

 “Biomedical Optics: Principles and 
Imaging is a good example of how 
knowledge can be gained through 
the coupling of information with 
numerical examples in the body of 
chapters and homework problems,” 
says Orazio Svelto, chair of the 
award selection committee. “The 
clarity and quality of work that 
Wang and Wu were able to convey 
ensures that this book is not only 
deserving of the Goodman Award 
but it also deserves its place as an 
important guide to introductory 
biomedical optics.”
 The Goodman Award is a biennial 
prize funded by a personal gift from 

SPIE Fellow Joseph W. and Hon Mai Goodman. 
It recognizes a recent and outstanding book in the 
field of optics and photonics that has contributed 
significantly to research, teaching, or the optics 
and photonics industry. n

Lihong V. Wang

Hsin-I Wu

SPIE awards
SPIE encourages 
you to nominate 
a colleague for 
the Society’s 
annual awards, 
which recognize 
outstanding technical 
achievements by 
individuals and 
meritorious service to 
the Society. 

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

spie.org/awardsform

 SPIE member Alberto Salleo, 
assistant professor of Materials 
Science and Engineering at 
Stanford University (USA), is 
the 2010 recipient of the SPIE 
Early Career Achievement award 
in recognition of his highly 

influential contributions in large-area electronics, 
polymer thin-film transistors, and laser/material 
interactions.
 His research group at Stanford focuses on novel 
materials and processing techniques for large-area 
and flexible electronic/photonic devices as well as 
ultrafast laser processing for electronics, photonics 
and biotechnology.

 Salleo’s work in organic electronics involves 
the introduction of charge transport models in 
order to understand what limits the ultimate 
performance of these materials. He received his 
PhD at University of California, Berkeley, in 
2001, and in less than five years at Stanford, his 
publications in organic electronics have been 
cumulatively cited more than 400 times. He has 
also been invited to write six review articles and 
book chapters. n
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Among the 62 new SPIE Fellows this year are 10 from 
Asia: nine distinguished academic researchers and a 
lithography pioneer from Nikon who are recognized for 

scientific and technical achievements in optics and photonics 
and for their service to SPIE.
 These 10 Fellows from China, Japan, Taiwan, and India 
have published thousands of innovative research papers 
in optomechatronics, silicon photonics, smart structures, 
photovoltaics, biophotonics, agri-photonics, nanophotonics, 
immersion lithography, liquid crystals, plasmonics, and other 
technologies. One is a member of the People’s Congress in China, 
another developed the first tunable liquid crystal laser, and a third 
is an educator and entrepreneur who co-founded a semiconductor 
factory in China. Three are deans of prestigious universities.

Focus on 2010 SPIE Fellows: Asia
 All active members of SPIE, they serve as referees and 
editorial board members on SPIE journals and are involved 
with the technical programs at SPIE conferences throughout 
the world. 
 SPIE Professional is highlighting the achievements of several 
groups of new SPIE Fellows throughout the year in both print 
and online. For a complete list of SPIE Fellows for 2010, see 
the April issue of SPIE Professional or go to spie.org/fellows.

JunHao Chu
For IR detectors and photovoltaics
 JunHao Chu, who begins a three-year 
appointment on the SPIE Board of Directors 
this year, is the director of the Shanghai Center 
for Photovoltaics and dean of the College of 
Information Science and Technology at East 
China Normal University (China). He also serves 
as a deputy to the National People’s Congress 
of China and a professor at the National Lab 
for Infrared Physics at the Shanghai Institute of 
Technical Physics.
 A specialist in IR detectors, semiconductor 
physics, and device technology who was 
symposium chair at Photonics Asia in 2007, 
Chu has helped to form and improve working 
relationships between SPIE and technical 
organizations in China.
 Chu was elected to the Chinese National 
Academy of Sciences in 2005 and has published 
more than 300 papers and book chapters on 
narrow-gap semiconductors, ferroelectric thin 
films, optoelectronics, semiconductor device 
physics, and photovoltaics.

Chunlei Du
For micro- and nanophotonics
 Chunlei Du, who has served as a referee for 
Optical Engineering and the Journal of Biomedical 
Optics and as a program committee member 
or session chair at several SPIE-sponsored 
conferences, is a professor at the Institute of 
Optics and Electronics in Chengdu (China), 
designated a Key Laboratory of optical technology.
 She has conducted extensive research on micro- 
and nanophotonics as well as on advancements 
in plasmonics, diffractive optics, lithography, 
and metamaterials. Du is responsible for many 
developments in the design of microlens arrays 
which have found use in adaptive optics, 
optical system measurement, and laser-beam 
quality measurement. One for Shack-Hartmann 
wavefront sensors earned her an award from the 
Chinese Academy of Sciences. 
 Her work in plasmonics includes development 
of subwavelength-structure imaging based on 
surface-wave effect and nanofabrication and 
sensing based on localized surface plasmonic 
structures. Du’s research in radiation control has 
resulted in high-performance compact photonic 
radiation devices such as antennas based on 
metamaterials created in both microwave and 
light regions.
 Her idea for creating a non-period moving mask 
for a 3D microstructure with an irregular profile 
was also the basis for a new type of lithographic 
facility.

Nominate a colleague for SPIE Fellow 
by 15 September.

Chunlei Du of the Institute 
of Optics and Electronics 
in China (center) received 
her SPIE Fellow certificate 
at SPIE Photonics West in 
January from SPIE President 
Ralph James, left. Also pic-
tured is SPIE President-Elect 
Katarina Svanberg.



JULY 2010 | SPIE Professional 31

MEMBERSHIP

Andy Y.G. Fuh
For LCD technology
 A pioneer in the development of polymer-
dispersed liquid crystals (PDLCs) and other LCD 
technologies, Andy Y.G. Fuh, dean of Science 
College at National Cheng Kung University 
(Taiwan), has provided important service to SPIE 
as chair or program committee member of liquid 
crystal conferences at several SPIE meetings. 
 Fuh is also recognized for his work in switchable 
shutters, diffraction gratings, and other optical 
applications for PDLCs. He is an international 
leader in the physics of PDLC morphologies 
and structures under isotropic polymerization, 
the dynamics of photo-alignment of liquid 
crystals, and negative refraction based on the 
photonic crystals of PDLCs, which he was the 
first to demonstrate. Fuh has pioneered several 
novel LC devices and has also demonstrated for 
the first time tunable liquid crystal lasers and 
unusual optical phenomena such as super prism 
and conical scattering effects of photonic crystals 
formed in PDLCs. 

Ajoy Ghatak
For fiber, integrated optics, and education
 Retired physics professor Ajoy Ghatak, who 
received the 2008 SPIE Educator Award for 
four decades of work at the Indian Institute of 
Technology, New Delhi, has been named an SPIE 
Fellow this year for his pioneering work on fiber 
and integrated optics and for his long service to 
SPIE as an instructor and a symposium, session, 
and conference chair.
 Ghatak founded IIT’s optoelectronics research 
group in the mid-1970s to study theoretical 
guided-wave optics, and he has since authored 
or co-authored 15 books on optics, many of 
them textbooks. His role in educating new optics 
scientists spans many countries.
 Ghatak’s contributions to optics include a 
powerful and simple matrix approach to analyzing 
absorbing, leaky, and nonlinear waveguides 
and quantum-well structures and the use of the 
modified Airy function (MAF) for analyzing 
optical waveguides. Both methodologies have 
been referred to as the Ghatak Method and are 
important to optical communication systems, fiber 
amplifiers, fiber lasers, and fiber sensors.

Jinsong Leng
For smart materials and structures
 Jinsong Leng, the organizing chair of two recent 
SPIE conferences in Asia on smart materials and 
nanotechnology in engineering, has long been 
active in the field of smart materials, sensors, 
and structures and electro-active polymers, 
most recently at SPIE Smart Structures/Non 

Destructive Evaluation 
in March.
 Leng is the director of 
the Smart Materials and 
Structures Lab in the 
School of Astronautics 
at Harbin Institute of 
Technology in China, 
a n d  h i s  r e s e a r c h 
has enabled many 
advances, including 
tactile displays and 
printers for people with 
visual impairments who 
use the Braille reading 
system.  His  other 
achievements include work in microwave photonic 
devices based on fiber Bragg gratings, thermoset 
shape-memory polymers, fiber-optic sensors, and 
active vibration controls of smart, composite 
structures for structural health monitoring.

Ching-Fuh Lin
For silicon and nanophotonics
 Ching-Fuh Lin is a professor of electrical 
engineering at National Taiwan University in 
Taipei who has helped SPIE organize optical 
research conferences in Taiwan and is a frequent 
invited speaker at international conferences. 
He has conducted original work in silicon-
based photonics, nanostructures for photonics, 
ultra-broadband superluminescent diodes, and 
semiconductor optical amplifiers (SOAs). These 
SOAs were used to construct lasers tunable over a 
range of 240 nm and achieve multichannel lasing.
 He was the first to discover anti-competition 
between laser modes in dual-wavelength 
semiconductor lasers and was also first to show 
lasing phenomena such as threshold behavior 
and resonance modes from silicon at the silicon 
bandgap energy. 

Yukitoshi Otani
For optomechatronics
 Yukitoshi Otani is honored for his pioneering 
research in the interdisciplinary field of optics 
and mechanics, optomechatronics, which 
has resulted in many important concepts and 
techniques for polarization engineering. Otani 
has served on numerous SPIE program committees 
for optomechatronics and interferometry 
conferences, including the interferometry 
session at SPIE Optics+Photonics where he will 
present his research in August on “Uni-axial 
measurement of 3D surface profile by liquid crystal 
digital shifter.” 

A group of optics educators 
enjoyed dinner in Nigata, Ja-
pan, in late 2009 when SPIE 
2009 President Maria Yzuel 
(seated at center) visited to 
sign a memo of understand-
ing between SPIE and the 
Japan Society of Applied 
Physics. Standing, from left: 
Tsutomu Shimura, Yukihiro 
Ishii, Mitsuo Takeda, Hiroyu-
ki Tsuda, Goro Nishimura, 
and Kazuhiko Oka. Seated, 
from left: Kazuyoshi Itoh, 
Toyohiko Yatagai, Yzuel, 
Kazuo Kuroda, and Osami 
Sasaki. 

Ishii, Itoh, Kuroda, Oka, 
Sasaki, Takeda, Yatagai, and 
Yzuel are SPIE Fellows.

Asia meetings
SPIE sponsors and/
or co-sponsors several 
meetings in Asia each 
year. Upcoming meet-
ings include:

• SPIE Asia-Pacific  
Remote Sensing 
10-15 October 
Incheon, Korea

• SPIE/COS Photonics 
Asia, 18-21 October 
Beijing, China

• Asia Communications 
and Photonics 
8-12 December 
Shanghai, China

• Photonics 2010 
11-15 December 
Guwahati, India

Continued on page 32  
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 His work extends across many fields including 
polarimetry, profilometry and interferometry, 
optical actuators and manipulators, Moire 
topography, and variable focus lenses. Otani has 
developed new methods for optically driving 
actuators, new measurement methods for 3D 
surface profiling, and a variable focus lens using 
liquid pressure for laser processing.
 Otani, professor at the Center for Optical 
Research and Education (CORE) at Utsunomiya 
University (Japan), was previously with the 
Department of Mechanical Systems Engineering 
at Tokyo University of Agriculture and Technology.

Soichi Owa
For immersion lithography
 Nikon Corp. manager Soichi Owa of Japan 
has been active for many years on the program 
committee for the optical microlithography 
conference at SPIE Advanced Lithography and 
serves on the editorial board for the SPIE Journal 
of Micro/Nanolithography, MEMS, and MOEMS. 
 He has made important developments to 
immersion lithography and solid-state lasers, 
ranging from water-based 193-nm and oil-based 
157-nm immersion lithography techniques to 
immersion-specific advances, such as investigating 
causes and remedies for defects in semiconductor 
manufacturing.
 Owa has more than 32 patents (plus 36 
pending) and received the 2005 Nikkei BP 
Technology Award for his efforts on argon fluoride 
(193 nm) immersion exposure technology.

Da Xing
For biomedical optics
 Da Xing’s fundamental research in biomedical 
imaging has allowed important advances in bio-
information detection and biomedical imaging. 
This includes improving functional photoacoustic 
imaging, studying single-molecule behavior 
imaging in living cells, and developing non-
invasive real-time optical detection of metabolic 
information of crop plants in vivo. 
 Xing is director of the Laser Life Science 
Institute and dean of the College of Biophotonics 
at South China Normal University in Guangzhou, 
and he has worked extensively on developing 
fast photoacoustic imaging methods based on 
focused-control techniques and multi-element-
array transducers. These techniques are used in 
early cancer detection, brain-function imaging, 
and photodynamic therapy of malignant tumor 
and laser-induced immunological responses. His 
lab has been designated a Key Lab by the Chinese 
Ministry of Education, one of only a few such 
high-level labs in China for biomedical optics 
and optical engineering.

 Xing gave up a tenured faculty position in Japan 
in the mid 1990s to return to his native China 
where he has also worked in the area of agri-
photonics. He has invented a detection method 
for plant photosynthesis based on quantitative 
measurement of delayed fluorescence and made 
other discoveries to improve plant harvest.
 With SPIE, he has been an active contributor 
to conferences over the last 10 years, notably as 
program committee member for the Biophotonics 
and Immune Responses conference and the 
Optics in Health Care and Biomedical Optics 
conference. 

Zhiping (James) Zhou
For silicon and nanophotonics
 Zhiping (James) Zhou is an optics and 
photonics educator in both China and the 
United States who has been instrumental in 
promoting and establishing optoelectronics 
research centers in China. He was also a co-
founder and vice president for fabrication at a 
Chinese semiconductor company. 
 Zhou has been a key promoter of silicon photonics 
in China while also conducting groundbreaking 
research in optical data storage, binary optics, 
diffraction analysis and simulation, and integrated 
optoelectronics and computer simulation. 
 Zhou holds appointments at the Peking 
University School of Electronics Engineering 
and Computer Science, where he established 
the Silicon Photonics and Microsystem Lab, and 
Georgia Institute of Technology, where he helped 
develop a CMOS baseline process facility. He 
has also taught and developed optoelectronics 
programs at Huazhong University of Science and 
Technology in Wuhan, China. 
 His service to SPIE has included chairing or 
being a member of program committees for several 
optics and photonics conferences in Asia. n
 For more information about the SPIE Fellows 
program, or to nominate a colleague for 2011, go 
to spie.org/fellows.

SPIE Advanced Lithog-
raphy Symposium Chair 
Chris Progler, left, with 
Soichi Owa.

Photo  
correction
An incorrect photo 
of new SPIE Fellow 
Hooman Mohseni ap-
peared in our April 2010 
issue.

Mohseni, associate pro-
fessor of Electrical En-
gineering and Computer 
Science and principal 
investigator in the Bio-
Inspired Sensors and 
Optoelectronics Lab at 
Northwestern University 
(USA), was promoted to 
SPIE Fellow in recogni-
tion of achievements 
in novel heterojunction 
photon detectors. He 
has served as a program 
committee member, 
symposium co-chair, 
and keynote speaker for 
several SPIE events.

The correct photo ap-
pears here. 

SPIE Professional regrets 
the error.

Fellows at Optics+Photonics
Thirteen new SPIE Fellows are scheduled 
to receive their Fellow certificates at SPIE 
Optics+Photonics in August.

They are: Juan Campos, Thomas Jackson, 
Thomas Karr, Paul LeVan, Ching-Fuh Lin, 
Hooman Mohseni, Iain Neil, Peter Nordlander, 
Yukitoshi Otani, Richard Paxman, Stanley 
Rotman, Niyazi Sariciftci, and Charles Townes.

Townes, who also receives the SPIE Gold 
Medal this year, will speak at the awards  
banquet on 4 August.

2010 SPIE Fellows
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SPIE Election 

Voting for SPIE officers and board members will close on 16 July. Eligible SPIE 
members should have received an e-mail message with instructions on the 
electronic voting process, and you are encouraged to vote.

 SPIE officers serve one-year terms, and directors serve for three years, beginning 
in January 2011.
 Election results will be announced at the SPIE Annual General Meeting 3 August 
at the San Diego Marriott Hotel & Marina. 
 SPIE members who have not yet received a ballot are asked to contact  
staceyc@spie.org. 
 On the ballot for the 2011 term are:

President-Elect

Annual meeting set  
for Tuesday 3 August
SPIE’s Annual General Meeting will be held 
at 6 pm, Tuesday 3 August in conjunction 
with SPIE Optics+Photonics at the San 
Diego Marriott Hotel & Marina.

All SPIE members are encouraged to attend 
and to hear results of the 2010 election. SPIE 
President Ralph James and Executive Director 
Eugene Arthurs will report on the state of the 
Society and answer questions from members. 

An SPIE members-only reception will follow 
at 7 pm.

Directors (Four to be elected)

Call for Papers

23–27 January 2011 
Hyatt Regency Hotel
San Francisco Airport,  
California, USA

Exploring the state 
of the art in imaging 
technologies

electronicimaging.org

Eustace Dereniak  
University of Arizona 
(USA)

Vice-President

Secretary/Treasurer

William Arnold 
ASML US Inc. (USA)

John Pellegrino  
U.S. Army Research Lab 
(USA)

Brian Lula  
PI (Physik Instrumente) LP 
(USA)

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)

Nominate  
for next year

The SPIE nominating committee con-
tinuously accepts recommendations 
for the election slate. Directors, who 
serve a three-year term, are expected 
to attend three board meetings each 
year. To make a recommendation, or 
for more information, e-mail gover-
nance@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
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Subaru Telescope
Subaru is an 8.2-meter optical IR 
telescope in Hawaii operated by the 
National Astronomical Observatory 
of Japan (NAOJ), National Institutes 
of Natural Sciences. Its first light was 
in January 1999 and open use began 
in December 2000.

The Multi-Object Infrared Camera 
and Spectrograph (MOIRCS) at the 
Subaru Telescope is a Cassegrain 
near-infrared instrument with a 
wide field of view. MOIRCS can 
acquire about 40 object spectra 
simultaneously across 0.9~2.5 
micron wavelengths. More 
information: subarutelescope.org 
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Diagram of the Volume Phase Holographic (VPH) grism.
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Researchers from Japan 
Women’s University track 
movie stars and heavenly stars.

By Kashiko Kodate

In order to get to the peak of Mauna Kea (4,207 m—the highest 
point in Hawaii), one needs to take a break at the Hale Pohaku 
rest area and become acclimatized to the altitude and thinning air. 
Waiting for the night, one begins to walk towards the goal, turning 
off a helmet light and relying on a flashlight. 

Soon Subaru appears: a cylindrical astronomical telescope, the 
pride of Japan. The telescope consists of a perfectly polished 
curved surface mirror, 8.2 m in diameter, yielding excellent re-
search results. I learned that the telescope carries a volume phase 
holographic (VPH) grism, developed by the team at the Kodate 
Laboratory at Japan Women’s University. 

While young people in Japan are losing interest in pursuing 
a career in science and technology, JWU (the only private 
women’s university in Japan that has a faculty of science) has 
been successfully producing female scientists who love what 
they do—which is evinced by the grism I saw. I think it is a 
wonderful achievement.” 

–Atsuko Toyama, former Minister of Education in Japan, from 
the foreword in For a Brighter Future for Women in Optics,  
K. Kodate, Ed., Optronics Co. Ltd., Tokyo (2007) (translated 
from Japanese). 

The former minister of education’s warm support for and 
recognition of my team’s work on the VPH grism is one 
example of the far-reaching effects of the research and 

development effort at the JWU Kodate Laboratory and the work 
we do to increase the number of women in the sciences.
 The VPH grism is a high-dispersion and high-performance 
device for the Subaru telescope which consists of a thick VPH 
grating sandwiched between two prisms, as shown in the diagram 
at right. We constructed it in 2003 using a high-viscosity, liquid 
photopolymer and a rigorous coupled-wave analysis program which 
takes into account the refractive index modulation of the grating. 
(The grism measures 110x106 mm2 with a groove of 1000~1600 
lines/mm. Diffraction efficiency is in the range of 84–90%, and 
resolution is 3000 to about 7900.) 

 Since that time, grisms for the near-infrared region have 
been developed by employing optimum exposure conditions 
and an active-phase-control technique. These grisms were 
to be installed into the Multi-Object Infrared Camera and 
Spectrograph (MOIRCS) of the Subaru telescope in June 2010. 
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Better views of the stars
 The field of view on the MOIRCS is 4 x 7 
square arcminutes with a spatial resolution of 
0.117 arcsec/pixel projected on the sky. MOIRCS 
can acquire 40-50 object spectra simultaneously 
with cooled-slit masks across a wavelength range 
of 0.9~2.5 microns. With these developments, 
astronomers can observe our solar system, nearby 
galaxies, star-forming regions, and high-redshift 
galaxies in both spectroscopic and imaging modes.
 This is but one piece of the massive effort to 
understand galaxy formation in the early universe.

Technology transfer
 As with the work on the VPH grism, other 
research at the Kodate Laboratory is aimed at 
finding practical applications and devices that 
can solve problems in our society and answer 
important scientific questions. Our research 
ranges from micro-optics to diffractive optical 
elements, from numerical analysis to photonic 
signal processing.
 The current focus of our lab is in the area of 
optical correlation technology, and we are the 
leading research group in this subject. We have 
applied this technology to facial recognition and 
videos, and we are making good progress toward 
bringing optical computing technology to market. 

Spinoff company from JWU
 To better serve our society and give something 
back using the research from our lab, we 
established a venture company in 2008, Photonic 
System Solutions Inc. (PSS), as a spinoff from 
JWU.
 PSS conducts research in the optics field, such 
as with VPH grisms and optical correlation. We 
also license our technology and commercialize 
the applications.

Tracking movie stars, too
 Our research into optical correlation has led 
to the development of a powerful online video-
matching application called Fast Recognition 
Correlation System, or FReCs, that monitors the 
use of copyrighted videos on the Internet. Using 
optical correlation algorithms, the FReCs software 
system can correlate content on multiple videos 
at very high speeds.
 By filtering online videos, FReCs allows video 
makers to patrol video-sharing websites and detect 
video content that copyright holders register 
with the FReCs database. When matched video 
content is detected and copyright permission has 
not been obtained, FReCs can send out a request 
to have the content removed. It then monitors the 
video file on the website until it is taken down. 
 Other functionalities built into FReCs allow 
users to easily manage copyrighted materials on 

the Internet, and PSS has developed it to be a full-
featured online video copyright management system.
 In early 2009, PSS started deployment of FReCs 
for major publishers and television networks in 
Japan as well as other copyright holders. The 
system has successfully filtered out a number of 
unauthorized video content on the Internet. 
 Today PSS is the major service provider for 
online video copyright management in Japan, 
and not merely for the private sector. We have 
also worked with the Japanese government and 
are tasked with investigating the current trend of 
pirated video content on the Internet.

Fast optical correlation
 It is clear from our investigation that the 
volume of unauthorized content on the Internet 
is growing at a fast pace, and there will be a need 
for a more effective video-filtering system in the 
near future. In order to meet this demand for ever-
quicker detection, PSS is developing an optical 
correlation server, FARCO.  
 FARCO enhances the software correlation 
process of FReCs with optical correlator hardware 
using a holographic memory disk. In lab testing, 
FARCO has successfully achieved the correlation 
process more than 100 times faster than the 
current software-based FReCs system. When the 
final optical computing hardware is completed, 
FARCO will replace FReCs as a practical, optical-
computing application.
 The use of optical computing has been a 
dream for many researchers in the field of optics 
for decades. We, as a team of PSS, are small in 
number (11 employees), but consist of both men 
and women striving to make this dream a reality.
This is also an exciting model of what female 
scientists can offer to society. 
 To learn more about our research and 
technology, please see www.psss.co.jp or contact 
us at info@psss.co.jp. For more on the fast facial-
recognition optical correlator, see the 2006 SPIE 
Newsroom article: spie.org/face2006. n

–Kashiko Kodate is president of 
PSS Inc. in Tokyo and professor 
emeritus at Japan Women’s 
University in the Department 
of Mathematical and Physical 
Science. Her research concentrates 
on diffractive optics and its 

application to optical information systems, such as 
facial recognition, arrayed waveguide gratings, Talbot 
array illuminators, and optical interconnection. She is 
a graduate of JWU and received her PhD in electronic 
engineering from the University of Tokyo. She is the 
adviser to the SPIE Student Chapter at JWU.

Women
in Science
Despite conscientious 
efforts by Japan Women’s 
University, the Japanese 
government, and others 
to increase the number 
of women in science, the 
percentage of female sci-
entists in Japan is small, 
compared to most coun-
tries. A recent report from 
Japan’s National Institute 
of Science and Technology 
Policy estimates that only 
13.4% of the researchers 
in Japan are women.

That percentage lags far 
behind many other coun-
tries surveyed, including 
Portugal, where women 
account for 44% of the 
scientists. More than 30% 
of the scientists in 11 other 
European countries are 
women.

(The NISTEP report didn’t 
cover the United States, 
China, and some sectors 
of the UK. The National 
Science Foundation 
estimates that women rep-
resent 27% of the science 
and engineering workforce 
in the United States.)
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The new optical correlator 
uses a holographic disk. 

The SPIE Women in 
Optics group promotes 
personal and professional 
growth through commu-
nity and network building 
and by encouraging 
young women to choose 
optics as a career. spie.
org/wio
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Growth continues
for SPIE Student Chapters 

Twelve new SPIE Student Chapters have 
been approved by the SPIE Board of 
Directors so far this year, bringing the total 

number to 155 in 30 countries.
 With more than 4,300 members worldwide, 
SPIE Student Chapters provide enhanced 
opportunities for optics and photonics students 
to advance their research, build professional 
networks, and help increase science knowledge 
among schoolchildren and the public through 
educational outreach projects.
 New SPIE Student Chapters are at:
• Engineering School of Communication of 

Tunis (Tunisia)
• Ghulam Ishaq Khan Institute (Pakistan)
• Indian Institute of Science, Bangalore (India)
• Stellenbosch University (South Africa)
• University of Puerto Rico Mayaguez (USA)
• Ecole Polytechnique (France)
• Moscow Institute of Physics and Technology 

(Russia)
• Nankai University (China)
• Technische Universität München (Germany)
• Centro de Investigación Científica y de 

Educación Superior de Ensenada (México)
• Universite de Caen Basse-Normandie (France)
• McMaster University (Canada)

Programs at SPIE events
 Several activities at SPIE events serve the needs 
of optics and photonics students. Presentations at 
symposia give students a chance to be seen, to find 
out who is doing similar or complementary work in 
other organizations, and to compete for recognition 
in student best-paper awards programs. 
 Student Chapter and networking programs 
at these events and on university campuses are 
strongly supported by established professionals. 
 “SPIE cares about students,” says SPIE Fellow 
Francis Berghmans, professor at Vrije Universiteit 
Brussel (VUB) (Belgium) and general chair of 
SPIE Photonics Europe 2010. “Students are the 
future of photonics.”
 Networking luncheons and receptions bring 
students together with experts in informal settings 
where they can find out where the jobs are, 
what skills are being sought, and how to apply. 
Networking also helps students build useful peer 
networks and find valuable mentors.
 A new networking opportunity was launched 
at SPIE Photonics West in January when 
SPIE Student Services and Innovention Toys 
sponsored a World Khet Tournament. Students, 

faculty, and other participants competed for a 
free conference registration and plane ticket to 
return to Photonics West in 2011. The winner 
was SPIE member Benjamin Campbell, a research 
engineer at the Pennsylvania State University 
Electro-Optics Center.
 More than 100 SPIE Student Chapter members 
also attend the annual Student Leadership 
Workshop at SPIE Optics+Photonics each year. 
The two-day workshop in San Diego covers 
strategies and tactics to help students succeed in 
their careers and work with teams. 

Students Celebrate LaserFest
 SPIE Student 
C h a p t e r s  a l s o 
have a rich tradi-
tion of sponsoring 
workshops, semi-
nars, science fairs, 
and other activi-
ties to promote 
networking and 
professional devel-
opment and to in-
troduce the inter-
disciplinary field to 
the general public. 
 This year,  in 
recognition of the 
50th anniversary 
of the invention 
of the laser, many chapters are providing Hit-
the-Target laser workshops in schools. The kits 
were developed by SPIE as part of the Society’s 
Advancing the Laser: 50 Years and Into the 
Future tribute, and are offered through LaserFest, 
a collaborative celebration of the worldwide laser 
community.
 The CREOL Association of Optics Students 
(CAOS) and the SPIE Student Chapter at 
University of Central Florida also hosted a three-
day LaserFest celebration in April that brought 
more than 200 people interested in lasers and 
other optical technologies to the campus. The 
SPIE Student Chapter at the University of North 
Carolina, Charlotte, also participated.
 The event included a symposium, lab tours, 
laser demonstrations for the public, professional 
development seminars,  talks by several 
professionals involved in optics education and 
the laser industry, and social activities. n

Europe’s best
and brightest
in Brussels
Several students and 
early career professionals 
were recognized at SPIE 
Photonics Europe this 
spring.

The 2010 Photonics21 
Student Innovation Award 
was presented to two 
outstanding researchers: 
SPIE Member Natalie Ver-
meulen, a postdoctoral 
researcher at Vrije Univer-
siteit Brussels, and Sedat 
Nizamoglu, a research 
assistant at Bilkent 
University (Turkey). The 
€5,000 award is spon-
sored by Thales, SPIE 
Europe, and the European 
project ACCORD.

Prizes for the Photonics 
Innovation Village compe-
tition, held in cooperation 
with the European Com-
mission and organized by 
the Brussels Photonics 
Team and SPIE Europe, 
were also presented in 
Brussels. 

In the individual cat-
egory, the top winner 
was Thomas Waggon 
of Karlsruhe Institute of 
Technology (Germany). 
First runner-up was Law-
rence Bogaert of VUB, 
and second runner-up 
was Maria Farsari, IESL/
FORTH (Greece).

In the multilateral cat-
egory, the winners were 
Multitel (Belgium)  
accepted by Fabian 
Dortu; Centre for Micro-
systems Technology at 
Universiteit Gent  
(Belgium), accepted 
by Erwin Bosman; and 
Optrima (Belgium), ac-
cepted by Johannes 
Peeters.

Photonics Innovation  
Village awards were 
funded by the Brussels 
Capital Region.

A middle-school girl and 
her parents at the CREOL 
event.
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Nominate an 
outstanding 
colleague for 
promotion to 
SPIE Fellow.
 

(Nomination Deadline:  
15 September)

spie.org/fellows



38 SPIE Professional | JULY 2010

EDUCATION

Investment in the future
SPIE awards 136 scholarships for 2010

SPIE will be awarding more than $300,000 
(U.S.) in scholarships this year to 136 
outstanding students who have the potential 

to make important contributions to optics and 
photonics or a related discipline.
 The scholarship grants, to be distributed for 
the 2010-2011 academic year, bring to more than 
$3 million the total amount SPIE has distributed 
for individual scholarships over the years. The 
SPIE Scholarship Program reflects the Society’s 
commitment to education and to the next 
generation of optical scientists and engineers 

around the world. Individual awards 
range from $2,000 to $11,000.

Top Scholarships
 Babak Shadgan, a medical 
doctor and PhD candidate in 
experimental medicine at the 
University of British Columbia 
(Canada) was awarded the SPIE 
D.J. Lovell Scholarship. It is 
the Society’s most prestigious 
scholarship and is sponsored by 
SPIE with contributions from 
Labsphere, Inc., a Halma company. 
Shadgan is developing a non-
invasive diagnostic technique 
using near infrared spectroscopy to 
help evaluate, diagnose, and treat 
bladder muscle dysfunction.
 Amirhosse in  Tehranchi , 
a member of the SPIE Student 
Chapter at Ecole Polytechnique 
de Montréal (Canada), is this 
year’s winner of the John Kiel 
Scholarship. This is the Society’s 
second largest scholarship and is 
sponsored by SPIE. Tehranchi’s 
PhD studies at the Poly-Grames 
Research Center have involved 
developing photonic devices.
 Ilkem Ozge Ozel is the winner of 
the Laser Technology, Engineering, 
and Applications Scholarship. 
Her research at Bilkent University 
(Turkey) has focused on the 
investigation of fluorescence 
energy transfer mechanisms of 
polymer nanoparticles and the 
use of fluorescent polymers in 
optoelectronic devices. Funds are 
provided for this scholarship in 

part by a gift from the former Forum for Military 
Applications of Directed Energy, and in part by 
SPIE. 
 Dewen Cheng, a candidate for a joint PhD 
at Beijing Institute of Technology (China) and 
University of Arizona (USA), was awarded the 
Optical Design and Engineering Scholarship. The 
scholarship was established in memory of Bill Price 
and Warren Smith, both well-respected members 
of SPIE’s technical community. Cheng received 
the Michael Kidger Memorial Scholarship in 2009 
and is researching free-form imaging systems.
 BACUS Photomask Scholarships have been 
awarded to two U.S. students this year: Wayne 
Lytle of the University of Illinois at Urbana-
Champaign and Jacob Zeuske, University of 
Wisconsin-Madison. The scholarships are for full-
time undergraduate or graduate students in the field 
of microlithography with an emphasis on optical 
tooling and/or semiconductor manufacturing 
technologies. Lytle is working to develop a contact-
less cleaning technology for lithographic masks 
and a method of decreasing non-uniformities in 
film coatings as part of his PhD studies. Zeuske 
is conducting research on EUV lithography 
and manages the Thin Films Laboratory at 
Wisconsin’s Computational Mechanics Center. 
This scholarship is sponsored by BACUS, SPIE’s 
Photomask International Technical Group.
 Braulio Fonseca Carneiro Albuquerque of 
Brazil is receiving this year’s Michael Kidger 
Memorial Scholarship in Optical Design. 
Albuquerque works at the National Institute 
for Space Research in Sao Paulo, where he 
completed a master’s degree in Engineering and 
Space Technology in 2005 and is working on 
his PhD. Albuquerque is a visiting scholar at 
the University of Arizona. The scholarship will 
support his study of glass selection for the design 
of optics for remote sensors.
 For more information on SPIE’s scholarship 
program, a complete list of 2010 scholarship 
winners, and the criteria used by the SPIE 
Scholarship Committee in selecting recipients, 
visit spie.org/scholarships. n

Optics and photonics 
students can learn about 
scholarships, networking, 
and other funding  
opportunities on the SPIE  
Students’ Facebook page,  
facebook.com/spie.students

SPIE provided over  
$2 million in support of 
photonics education and 
outreach programs in 2009 

 SPIE Scholarships
 Education Outreach Grants
 Student Chapters
 Student Activities
 Best Student Paper Prizes
 Free Posters
 Free Educational CDs, DVDs, and 

Videos
 Women in Optics
 Education and Training in Optics 

and Photonics Conference (ETOP)
 Hands on Optics (HOO): K-12 

Outreach
 Science Fairs
 Optics Education Directory
 Free SPIE Journal Access in 

Developing Nations
 Active Learning in Optics and 

Photonics (ALOP): Teacher 
Training

 International Centre for Theoretical 
Physics (ICTP) Winter College

 Visiting Lecturers Program

spie.org/giving

Shadgan ChengTehranchi

Deadline
The application deadline for 
SPIE scholarships for the 
2011-12 academic year is 
15 January, 2011. The appli-
cation form will be available 
online in August.
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19 get SPIE grants for 
education, outreach

Nineteen non-profits from around the world have been 
awarded 2010 SPIE Education Outreach grants to 
increase awareness about the importance of optics 

and photonics. Many of the recipients will use their funds 
for outreach projects that celebrate the 50th anniversary of 
the laser.
 Faculty at the University of Newcastle in Australia are using 
their grant to offset expenses of producing a traveling science 
show that will focus exclusively on the laser. An undergraduate 
at the university is expected to present the show, Science 
NONfiction: The History and Science of Lasers,” as part of the 
university’s Science, Maths, and Real Technology (SMART) 
program that tours throughout Australia.
 Students in southern New Jersey will also benefit from an 
SPIE grant to Sean Kearney, founder of Laser Guy Productions. 
Kearney has been providing laser demonstrations to elementary 
school students in and around Marlton, NJ, for 12 years. The 
SPIE grant will allow him to buy new lasers and upgrade 
projectors and other equipment to expand and customize his 
offerings and the reach of his programs. At the heart of the 
upgrades will be a professional software suite for designing 
custom laser shows that educate and entertain.
 Other grants from the SPIE program will be used to train 
teachers, buy supplies and awards for science fairs, and support 
summer camps.
 In 2009, SPIE provided $2 million for scholarships, grants, 
and other activities supporting research and education in optics 
and photonics. 
 See below for the first group of award recipients for 2010. 
Recipients of the second round will be announced later this year.
 More information or to apply for a future grant: spie.org/
outreach.
• Academy of Natural Sciences, USA
• Baylor University, USA
• Centro de Investigaciones Ópticas (CIOP), Argentina
• Centro de Investigaciones en Optica, Mexico
• Discovery Science Center of Orange County, CA, USA
• Extreme Ultraviolet Light Engineering Research Center, 

USA
• Monterrey Institute of Technology and Higher Education 

(ITESM) SPIE Student Chapter, Mexico
• Koç University, Turkey
• Laser Guy Productions, USA
• OSA, National Capital Section, USA
• OSA, New England Section, USA
• Pennsylvania State Electro Optics Center, USA
• Texas State Technical College USA
• Three Rivers Community College, CT, USA
• University of Latvia SPIE Student Chapter, Latvia
• University of Laval SPIE Student Chapter, Canada
• University of Newcastle, SMART Program, Australia
• Women in Optics, University of Arizona, Optics Summer 

Academy for Young Scholars, USA
• Zachary (LA) Community School District, USA

SPIE Courses

spie.org/education

Get the training you need  
to stay competitive in 
today’s job market
Register for a course at SPIE Optics+Photonics, 
featuring the year’s largest collection of courses 
in fundamental optics as well as emerging 
topics in Solar Energy, Illumination, and 
Nanotechnology.

Investment in the future
SPIE awards 136 scholarships for 2010
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Photonics Explorer:  
Dynamic education kit

SPIE Europe is supporting the development of 
the Photonics Explorer, an educational kit – 
with a difference. While most educational 

outreach projects are designed as extra-
curricular activities, 
the Photonics Explorer 
will be designed to 
integrate smoothly into 
the regular secondary-
level science teaching. 
 It will thus help 
teachers to reach the 
educational targets 
set in their curricula 
while offering students 
excit ing hands-on 
expe r iment s  w i th 
up-to-date photonics 
technologies. 
 This approach is expected to have a larger, 
long-lasting impact on the way photonics is 
presented at Europe’s secondary schools, especially 
since the kits will be free.
 More than 30 teachers and science education 
professors from 10 countries have teamed up 
with experts in photonics to create the didactic 
framework of the kit. 
 “Many years of outreach have taught us to 
work closely together with teachers.” says Hugo 
Thienpont, the coordinator of the development 

team at Vrije Universiteit Brussel’s B-Phot (Belgium) 
and a member of the SPIE Board of Directors.
 The teachers and others in the group developing 
the kits know that hands-on experiments 

are imperative. What 
would be the point 
of studying a foreign 
language’s grammar 
and vocabulary for 
years if you are never 
allowed to build your 
own sentence? 
 T h e  E U  h a s 
granted more than 
€500,000 from the 7th 
Framework Program 
to fund the project. 
Several companies 
h a v e  s p o n s o r e d 

material for hands-on experiments, and many 
individuals support the program with their personal 
skills, most of them as volunteers. For instance, 
Maria J. Yzuel, the SPIE 2009 President, is serving 
on the program’s Strategic Advisory Board. SPIE 
Europe is also contributing multimedia material 
that will be included in the educational kit.
 The Photonics Explorer kits will be available 
in French, Spanish, German, Bulgarian, English, 
Dutch, and Polish after field tests are complete 
in December 2011.
 Information: www.photonics-explorer.eu n

In Memory:
Robert Rodgers and Sang Soo Lee

Science
wisdom
Nobel Laureate and 
SPIE Gold Medal 
winner Charles Townes 
advises the beginning 
scientist to “Pick the 
things that you find 
most interesting, then 
work intensively.

“If you have a failure, 
just work your path 
around it and do 
something else. And if 
you find some troubles, 
well, … you learn 
something from that.”

To learn more about 
Townes’ approach to 
science and to see and 
hear him reminisce 
about the formative 
years of the laser, go 
to the SPIE Newsroom 
laser video series: 

spie.org/laser-videos 

Sang Soo Lee

Robert Rodgers

SPIE Fellows Robert Rodgers and Sang Soo Lee, who for decades nurtured science and the 
scientists in the field of optics and photonics, died in May.
 Rodgers, 83, served as SPIE President from 1961 through 1963. An expert in photographic 

imaging and photodocumentation, Rodgers designed equipment for high-speed, slow-motion, and harsh 
environments, with many applications in space programs, intelligence gathering, and weapons testing.
 Rodgers created the SPIE George W. Goddard Award to recognize exceptional achievement 
in optical or photonic instrumentation for aerospace. (See page 28 for the current winner of the 
award). Rodgers also fostered the establishment and/or growth of SPIE education and professional 
development programs, conferences, and publications.
 Lee, 84, known as the father of optics in Korea, was the first president of the Korea Advanced 
Institute of Science and Technology (KAIST) and the first president to establish a government-
funded graduate school in that country. He played a pivotal role in founding the Optical Society 
of Korea in 1989 and served as its first president.
 During his teaching career, Lee mentored 50 doctoral and more than 100 master’s degree 
candidates in laser physics, wave optics, and quantum optics. n
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A student in Brussels examines the anti-reflec-
tion coating on a piece of glass.
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Government research programs 
looking to fund solutions with optics

Researchers and entrepreneurs in the security and defense 
industry learned the intricacies of doing business with 
the U.S. government and how to get their projects 

funded at SPIE Defense, Security, and Sensing in April. A 
special session on business opportunities brought together 
top U.S. officials who explained how to prepare proposals 
and which research areas that government agencies are most 
interested in funding.

 Lisa Porter, founding director of the 
Intelligence Advanced Research Projects 
Agency (IARPA), gave an overview of the 
agency’s mission, which is to invest in high-risk/
high-payoff research with potential to provide 
the United States with an overwhelming 
intelligence advantage over its future adversaries.

 IARPA funds projects that can take four to five years to 
complete and gauges success or failure at that juncture in order 
to move on to fresh projects, she said. The agency’s philosophy 
of forced turnover (of programs and program managers) and 
constant questioning of the status quo ensures that no programs 
get institutionalized, she said. That way the organization 
remains agile, fresh ideas are constantly being injected, and 
the best ideas will surface.
 Porter noted that this method is good for businesses seeking 
funding, as IARPA is always looking for new proposals, 
particularly ones that improve data collection and analysis and 
security of networked data.
 “We do not fund problems,” she said. “We fund solutions.”

Interest in sustainability
 The office of the Director of Defense Research 
and Engineering (DDR&E) is also 
interested in receiving proposals 
from small and large business for 
its $80 billion research program, 
according to David Honey, its 
principal staff adviser on research. 

 This DDR&E is focused on cyber security also, 
but Honey said his agency is interested in funding 
proposals for science, technology, engineering, 
and math education as well as those involving 
environmental restoration after warfare and 
human social-cultural behavioral programs. 
 The government’s interest in environmental 
restoration after warfare includes programs for 
sustainable infrastructure so operations don’t 
permanently worsen the environment and 
munitions cleanup in waterways and land. 
 Zachary Lemnios, the DDR&E director and 
CTO of the Department of the Defense, spoke along 
the same lines in a plenary session at the symposium.
 Lemnios noted that funding of past projects has 
been characterized by long-term developments 

such as the Stealth 
Fighter aircraft and 
satellite communications. 
However, he said, response 
to current known threats is 
not going to be sufficient 
in the future, and projects 
will need to progress on 
commercial timescales of 
weeks or months instead 
of years. 
 Lemnios identified 
four themes for future 
funding:
• Accelerate technical 

capability to the field: 
An 80% solution today is infinitely more valuable than a 
100% solution next week, next month, or next year.

• Develop a strategy to address future uncertainties.
• Reduce costs, time, and risk: Increase funding for systems 

engineering topics.
• Increase the human capital in science and technology 

through programs for engineering and math education.
 Don Seeley, deputy director of the High-
Energy Laser Joint Technology Office (HEL-
JTO), also spoke at the special funding session 
and outlined the near-term goals for deploying 
high-energy lasers in the field. n

Plan to Attend

Conference: 13-16 September 2010
Exhibition: 14-15 September 2010
Monterey Marriott & Monterey  
Convention Center
Monterey, California, USA

The international technical group of 
SPIE dedicated to the advancement 
of photomask technology. 

spie.org/pm

The premier meeting for the photomask industry

Zachary Lemnios at SPIE Defense, 
Security, and Sensing.
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Solid-state lighting technology, widely 
adopted for auto headlights, computers, 
medical devices, and various electronics, 

has the potential to greatly reduce energy 
consumption if its use in indoor and outdoor 
lighting gathers speed. 
 S P I E ’ s  e f f o r t s  t o 
accelerate the transition 
f r o m  i n e f f i c i e n t 
incandescent bulbs to 
more efficient, lower-maintenance lighting 
converge at Optics+Photonics this year with 
numerous demonstrations, conferences, events, 
and discussions of SSL technology in action. 
 SPIE Optics+Photonics, held 1-5 August in 
San Diego, CA (USA), will celebrate advances 
in SSL with the 10th International Conference 
on Solid State Lighting; a timeline featuring 
the history of the technology on display in the 
exhibition hall; and several plenary talks. 
 Solid-state technology will be shown in action, 
along with photovoltaics, display, and remote-
sensing technologies, at the Solid State Lighting 
+ High-Tech Car Pavilion. This special area of 
the Exhibition Hall will provide an opportunity 
for attendees to see all the technologies covered 
by the four symposia at SPIE Optics+Photonics 
(Nanoscience + Engineering, Solar Energy + 
Technology, Photonic Devices + Applications, 
and Optical Engineering + Applications) 
combined into a single product. Cars from 
BMW, Land Rover, Audi, and Tango will be on 
display in the exhibition hall, demonstrating this 
integration of light-based technologies. 

SSL plenary talks
 Several plenary talks provide another forum 
for seeing just how far SSL and other light 
technologies have come and the remaining 
hurdles that need to be addressed with efficiency, 
life, and color for the broader adoption of this 
technology.
 Jeffrey Tsao, principal member of the technical 
staff at Sandia National Labs, will present a 
symposium-wide plenary discussion on the 
science, technology, and economic perspectives 

Light in 
        ACTION
Attendees at SPIE Optics+Photonics will see solid-state light 
technologies in action.

of SSL Sunday, 1 August. Tsao will review the 
underlying advances in physics and materials that 
have enabled the current performance abilities of 
SSL, some potentials of this technology, and some 
of the scientific challenges for widespread future 

adoption.
 A n o t h e r  p l e n a r y 
featuring SSL is  SPIE 
member Ian Ferguson’s talk 
“What Would Edison Do 

with Solid State Lighting?” Ferguson, professor 
and chair of electrical and computer engineering 
at University of North Carolina at Charlotte 
(USA), will discuss rapid advances in SSL over 
the last few years.

Saving the planet
 Other plenary speakers at this year’s 
Optics+Photonics will provide examples of 
additional light technologies in action, especially 
ways that these technologies might help save our 
planet. Newly elected SPIE Fellow Niyazi Serdar 
Sariciftci, professor of physical chemistry at Johannes 
Kepler University Linz (Austria), will discuss real-
world applications in his talk on Monday, 2 August, 
“Organic and Hybrid Nanostructures for Solar 
Energy Conversion: From Photovoltaic Electricity 
to Synthetic Fuels Using CO2 Recycling.”
  “Wind turbines and solar cells convert the wind 
or solar energy to electricity with fluctuations; 
hence storage of energy is needed,” Sariciftci says. 
“Carbon-based fuels are very appealing for this as 
they show high energy densities. However, the 
produced fuel should be CO2 neutral. By using 
atmospheric CO2 as a carbon source for fuel 
production, this can be achieved.”
 Sariciftci says a university spinoff company, 
Solar Fuel (www.solar-fuel.com), has developed 
a device that converts atmospheric CO2 into 
methane. Sariciftci will discuss how this type of 
artificial-photosynthesis fuel production could 
simultaneously solve the energy storage and energy 
transport problems of photovoltaic electricity.
 John F. Wager, professor of electrical 
engineering at Oregon State University (USA), 
will present a plenary discussion on “Transparent 

LEDs on
the streets
More than 250 cities 
from across the United 
States have applied 
for membership in 
a new government-
organized consortium, 
led by Seattle City 
Light, whose goal is 
the widespread instal-
lation and testing of 
LEDs for street lights. 
The group is expected 
to create standards 
and best practices 
for municipalities 
interested in massive 
installations of LEDs. 

The Department of 
Energy estimates the 
country has more 
than 34 million street 
lights that could be 
converted to energy-
efficient LEDs.

Elsewhere, the 
European Union 
implemented a ban on 
the sale of 100-watt 
and 75-watt conven-
tional incandescent 
light bulbs last year. 
The United Kingdom 
and Italy have become 
leading adopters of 
LED lighting, ac-
cording to a 2009 
study by Frost & Sul-
livan. China is already 
the world’s biggest 
producer of LED 
lighting products, and 
aims to become the 
largest consumer of 
the technology as well.

More on LED street 
lights in the SPIE 
Newsroom:  
spie.org/led-green
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Light in 
        ACTION

Electronics and Emerging Solar Opportunities,” 
also on Monday, 2 August. Wager will introduce 
some of the uses for transparent electronics and 
discuss how they apply to photovoltaic energy. 
“We’ve come upon some lower-cost ways of doing 
photosynthesis in organic film,” Wager says. 
 Wager also says that transparent electronics 
are finding an exciting niche within the display 
industry, and are being looked at as the next 
generation technology. “What’s more important 
is not the transparency but their efficiency,” says 
Wager, since transparent electronics can transmit 
more information in a much smaller space than 
current LCD technology. “It’s looking like these 
technologies, not just because they’re transparent, 
are going to impact that market and may become 
an even more important market,” he says.

Security and solar applications
 Marco DiCapua of the National Nuclear 
Security Administration (USA) will discuss 
“21st Century Radiation Detector Challenges 
for National Security Applications,” in a plenary 
discussion on Wednesday 4 August. DiCapua will 
talk about solutions and concerns of detection 
from threats posed by nuclear proliferation, 
improvised nuclear devices, radiation dispersal 
devices and other forms of nuclear terrorism.
 A panel discussion on commercialization of 
emerging photovoltaics technologies will be 
moderated by Loucas Tsakalakos, senior scientist/
program leader at GE Global Research, NY; and 
Sean E. Shaheen, associate professor at University 
of Denver, CO, at 10:30 am Tuesday 3 August.

Women in Optics speaker
 The Women in Optics speaker, Felice Frankel, 
believes that visual communication is one of the 
best ways to explain some of the most complicated 
scientific phenomenon and concepts, and she 
combines different scientific principles in creative 
ways. Frankel has made a career out of creating 
captivating scientific photographs and images and 
using them to inform and educate others. 
 One of her projects is Picturing to Learn, an 
effort to study how student-created representations 
assist in teaching and learning. The program 
includes a database of over 4000 drawings created 
by students from MIT, Harvard, and Duke, all 
attempting to visually explain difficult scientific 
concepts. Her latest book, co-authored with 
chemist George M. Whitesides, is No Small 
Matter: Science on the Nanoscale. 
 “Coming up with a truly communicative visual 
expression of one’s data or concept is not trivial 
and should be part of the research process, even 
from the very beginning,” Frankel says. Her talk, 
“More Than Pretty Pictures,” will be about her 
work in photography and using it to promote 

scientific knowledge and understanding across 
disciplines and differing educational levels. 
The presentation and reception will be at 5 pm, 
Monday, 2 August.

Student events in San Diego
 The student events at SPIE Optics+Photonics 
also provide an opportunity for hands-on 
application of science and engineering. The 
keynote speaker at the Student Chapter Leadership 
Workshop is Noah Finkelstein, associate professor 
of physics education research (PER) at University 
of Colorado, Boulder (USA). Finkelstein’s research 
involves understanding how people learn physics 
and the importance of learning in context. 
 “How and what students learn depends not 
only on traditionally conceived content but also 
upon the formation of tasks, class environments, 
and broader institutional structures in which the 
content is embedded,” he says. Finkelstein will 
discuss some of his research and how researchers 
can become better learners. “Students who do 
research and take courses in PER, learn how to 
learn,” he says, “and are more effective researchers, 
educators, and frankly more empowered citizens.” 
 The workshop, held Saturday 31 July and 
Sunday 1 August, will be facilitated by career 
development expert Alaina G. Levine, president of 
Quantum Success Solutions. Levine will facilitate 
an interactive, informative, and guaranteed 
hilarious workshop which will address all the 
essential skills needed by students to establish 
themselves as scientific and engineering leaders. 

Prototypes and demonstrations
 Among the many opportunities to see technology 
in action will be a demonstration of prototype 
devices hosted by Risø National Laboratory 
(Denmark), Friedrich-Alexander-Universität 
Erlangen-Nürnberg (Germany), Konarka (USA), 
and other groups at 5:30 pm Wednesday 4 August, 
in conjunction with a poster session. 
 Another place to see new prototypes firsthand is 
on the exhibition floor, open from Tuesday through 
Thursday, 3–5 August. The SPIE Optics+Photonics 
exhibition has always been a prime location for 
spotting technologies and future application trends. 
 In addition to exhibitors showing off their own 
latest technologies and devices and the High-Tech 
Car Pavilion, an “in-action” booth will show the 
latest technology applications in cell phones, traffic 
lights, flashlights and other products. There will 
also be information booths from the non-profit 
organizations Engineers without Borders and Light 
Up the World Foundation and a “policy booth” 
dedicated to helping interpret the latest policies 
and regulations relating to optics and photonics. n

–Beth Kelley

Member benefits
Take advantage of your 
SPIE member discount 
when registering for 
SPIE Optics+Photonics.

Meet up with fellow 
members at social and 
networking events in 
San Diego, including an 
awards reception for 
Charles Townes, 2010 
recipient of the SPIE 
Gold Medal Award. Read 
more on page 24. 

A members-only recep-
tion will be held at 7 pm 
Tuesday 3 August, fol-
lowing the SPIE annual 
meeting.

Network with peers and 
industry leaders at a  
no-ties reception for 
early career profes-
sionals  (7 pm Sunday, 
1 August) and a Student 
Lunch with the Experts 
(12:30 pm Monday 2 
August).

SPIE Optics + Photonics is a 
leading conference on green 
photonics technologies 
such as energy, sustain-
ability, conservation, and 
environmental monitoring.  

GREEN  
PHOTONICS
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Germs, SETI,  
and life in the cosmos

Education
in action
SPIE Optics+Photonics 
places emphasis on 
the applications of 
light-based technology, 
particularly in education 
to aid the next gen-
eration of scientists and 
engineers. 

• The Optics Education 
and Outreach Confer-
ence, held Sunday 
1 August, has been 
expanded to a full-
day event. It features 
educators, scientists, 
and researchers cre-
ating better, applied, 
hands-on learning 
opportunities for all 
students and in all 
settings, including 
informal ones like 
science centers and 
nature walks as well 
as K-12 education 
and college pro-
grams. 

• An Optics Out-
reach Olympics will 
display some of the 
tools SPIE Student 
Chapters have used 
in their outreach 
programs. Students, 
community members, 
and local teachers 
are invited to attend 
the 7 pm event 
Sunday 1 August.

When Europeans first visited the 
Americas,  they brought germs 
with them that decimated native 

populations. Imagine the possible repercussions 
if humans ever introduced a foreign microbe in 
space, say Mars. 
 According to a new study by Bonnie J. Berry, 
David G. Jenkins, and Andrew C. Schuerger from 
University of Central Florida, and published in 
the April 2010 issue of Applied and Environmental 
Microbiology, it is very possible we may do so, 
or may have already done so. The UCF team 
determined that certain bacteria, such as 
Escherichia coli, could survive conditions on 
Mars, although they would probably have some 
difficulty multiplying.
 NASA scientists and engineers put every 
tiny component sent to Mars through rigorous 
sterilization, trying to ensure everything is free of 
germs and bacteria. Still, according to the study, 
even current practices allow the possibility of one 
or two bacteria escaping.
 But could a microbe survive the vacuum of 
space? In a word, yes! 
 Many recent studies have demonstrated that 
several species of bacteria can endure in the 
harsh conditions of outer space for prolonged 
periods. SPIE Fellow and past SPIE President 
Richard Hoover, astrobiology group lead at the 
NASA Marshall Space Flight Center, has also 
found bacteria and microbes on meteors that 
have survived the trip through our atmosphere 
and fallen to Earth.

Hello, out there!
 The inadvertent introduction of micro-
organisms from both directions is just one topic 
at the Life in the Cosmos panel, held at SPIE 
Optics+Photonics at 8 pm Tuesday, 3 August. This 
year’s panel also marks the 50th anniversary of 
SETI, the Search for Extraterrestrial Intelligence, 
and its attempts to communicate with extra-
terrestrial life. 
 One lingering question many scientists have 
is: Why, after 50 years, have we still not heard 
back from anyone?
 Paul C. W. Davies, director of the BEYOND 
Center for Fundamental Concepts in Science, 
chair of the SETI Post-Detection Task Group, 
and co-director of the Cosmology Initiative at 
Arizona State University, suggested in the April 
issue of The Economist that SETI’s failure to make 

contact with extra terrestrial civilizations may not 
indicate a lack of intelligent life beyond Earth’s 
borders. Rather , we may be searching too narrow 
a spectrum of possible signs. Instead of monitoring 
radio channels, why not monitor for pollution or 
Dyson spheres?

Terrestrial Discussion
 Interested in joining the conversation?
 Life in the Cosmos panelists Hoover, Davies, 
and Nobel Prize winner and 2010 SPIE Gold 
Medal winner Charles H. Townes will discuss 
work done by astrobiologists, microbiologists, 
biochemists, and paleontologists into the origin 
of pre-biotic and chiral biomolecules and the 
spatial, temporal, and environmental limitations 
of life on Earth. 
 Panel members will discuss how to understand 
where and how to search for the signatures of 
life elsewhere in the universe and the need 
to investigate the possibility that a previously 
undiscovered “Shadow Biosphere” may exist on 
Earth today. 
 The panelists will review recent discoveries 
and provide their own insights about life in 
the cosmos, followed by a question-and-answer 
session with the audience. n

–Beth Kelley

EVENTS

Hoover TownesDavies

Event coverage
Want to keep up on 
what’s happening at 
SPIE Optics+Photonics? Follow SPIE on 
Twitter (# SPIEOP), and Facebook. You can 
also follow the SPIE Student group on Twitter 
and Facebook. 

A photo gallery and news updates from each 
day of the event will also be available at  
spie.org/op.
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France to host sensing 
and security meetings
Europe’s top meetings for remote sensing, 
defense, and security will be 20-23 September.

NASA has announced an end to its 
planned space flight missions, and many 
of its current satellites monitoring Earth’s 

weather, ocean, and national security are nearing 
retirement. This means that Europe, China, 
Japan, and India are vying to become the leading 
developer of remote sensing technologies over the 
next few years.
 Part of Europe’s strength lies in two recently 
launched European satellites, Herschel and Planck, 
which already have begun providing a tremendous 
flow of data to the scientific community. 
 The PRISMA (Hyperspectral Precursor of 
the Application Mission) program, which Italy 
is scheduled to launch later this year, and the 
German EnMAP (Environmental Mapping and 
Analysis Program), scheduled to launch in 2014, 
will provide information on environmental 
monitoring, resource management, biospheric 
and geospheric processes, pollution control, and 
possibly national security.
 The recent eruption of the Eyjafjallajökull 
volcano in Iceland was a firm reminder to Europe 
of the importance of remote sensing technologies 
to the economy and the environment. Ground-
based lidar systems and other optical remote-
sensing instruments provided space and time 
data on the evolution of the ash clouds, their 
movement, and their optical properties.

Lidar techniques 
 A special session on the Eyjafjallajökull 
eruption will be held at SPIE Remote Sensing 
in Toulouse, France, in September. This session 
will specifically look at lidar measurements of the 
volcano’s aerosols and highlight the contributions 
of lidar techniques used in understanding the 
event and its impact. The extensive observations 
made by lidar instruments throughout Europe will 
be of crucial importance in assessing the impact 
of the ash and can be used for validation and 
assimilation into ash-dispersion models.

Strategic partnerships
 SPIE Remote Sensing is the premier European 
meeting focused on the latest developments in 
remote sensing including lidar, next-generation 
satellites, SAR image analysis, and hyperspectral 
imaging. SPIE member Steven P. Neeck, program 
executive at the NASA Office of Earth Science 
(USA) will act as this year’s symposium chair, 
with Karin Stein of Fraunhofer-Institute of 
Optronics, System Technologies and Image 
Exploitation (IOSB) (Germany) as co-chair.
 The 20-23 September event is collocated 
with SPIE Security+Defence, allowing for 
collaboration on topics of mutual interest to 
an interdisciplinary audience looking to forge 
valuable strategic partnerships. 
 SPIE Security+Defence attracts more than 400 
attendees working in the security and defence 
sector, with a long tradition of collaborative 
research. Leaders from both European and North 
American defence industries gather to share 
optics and photonics technology developments. 
The chair for the 2010 symposium is SPIE Fellow 
David H. Titterton of the Defence Science and 
Technology Laboratory (UK). Co-chairs are SPIE 
members Reinhard R. Ebert of Fraunhofer IOSB, 
and Bernard J. Rosier of ONERA (France).
 Among the many presentations are three 
invited papers in the Electro-Optical and Infrared 
Systems: Technology and Applications conference 
covering advances in thermal imaging detector 
technology, from amorphous silicon detectors to 
LWIR MCT FPA detectors to high-sensitivity 
carbon-nanotubes-based MWIR detectors.

Joint sessions 
 The spirit of collaboration is alive and well at these 
two events. The SPIE Remote Sensing conference 
on Sensors, Systems, and Next-Generation Satellites 
will organize a joint Airborne Remote Sensing 
session with the conference Remote Sensing of the 
Ocean, Sea Ice, and Large Water Regions. 

Global Ocean 
Watch
The SPIE Remote Sensing 
event will host a spe-
cial session on the joint 
NASA-CNES proposed 
Surface Water & Ocean 
Topography (SWOT) mis-
sion. 

An international effort, 
the SWOT mission will 
use wide-swath altimetry 
technology to fully cover 
the world’s oceans and 
freshwater bodies with 
repeated elevation mea-
surements. 

This effort will improve 
our understanding of the 
oceanic circulation at 
mesoscales and smaller, 
where most of the ocean’s 
kinetic energy and its dis-
sipation take place.
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Volcanic eruption at  
Eyjafjallajökull in Iceland.
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Research driving technological innovation 
The world’s largest collection of optics and photonics research

 A joint session is also 
scheduled between the 
conferences Remote 
Sensing of Clouds and 
the Atmosphere and 
Lidar Technologies, 
Te c h n i q u e s ,  a n d 
M e a s u r e m e n t s  f o r 
Atmospheric Remote 
Sensing.
 In the Security+ 
Defence event, the 
conference Optics and 
Photonics for Counterterrorism and Crime 
Fighting includes a plenary talk that will compare 
and contrast crime, defence, and security issues. 
A roundtable discussion is also scheduled, open 
to everyone to come and debate real solutions to 
difficult challenges.
 International teamwork is also reflected in the 
plenary speakers. Pascale Ultré-Guérard, head of the 
Earth Observation Programme, CNES (France), and 
Vern Singhroy, senior research scientist for Canada 
Centre for Remote Sensing, are the plenary speakers 
for the SPIE Remote Sensing event. 
 The plenaries at  SPIE Security+Defence 
showcase the breadth of research by European 
scientists. Emmanuel Rosencher, professor of 

physics at Ecole Polytechnique and ONERA 
(France), will be discussing Optronics for 
Security, Defence and Space Applications while 
Jean-Thierry, director of European projects at 
Audren, Sagem Defense and Security (France), 
will provide an overview on European Photonics 
Research for Security.

Defence and security exhibition 
 The Security+Defence event also holds an 
exhibition 21–22 September at the Centre de 
Congrès Pierre Baudis, showcasing the latest 
in detection, imaging, and lasers, with a whole 
host of supporting components and devices on 
display. n 
 

European stations in the 
Global Atmosphere Watch 
Aerosol Lidar Observation 
Network tracked the posi-
tion and characteristics of 
Iceland’s Eyjafjallajökull 
volcano when it erupted 
this spring. Information 
about the eruption was 
taken from the Paliseau 
(France) lidar station on 17 
April. 
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Conference Proceedings
Original research papers written by  
engineers and scientists doing advanced 
R&D and presented at approximately  
25 technical symposia, including:

SPIE Journals 
Peer-reviewed articles on applied  
research in key areas of optics  
and photonics.

• Monographs  • Tutorial Texts 

• Field Guides

eBooks
The SPIE eBooks collection written 
by leading authors includes: 
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AUGUST
SPIE Optics+Photonics
1-5 August
San Diego, CA (USA)
spie.org/op 
See page 42

SEPTEMBER
SPIE Photomask Technology
13-16 September
Monterey, CA (USA)
spie.org/photomask

SPIE Remote Sensing 
SPIE Security+Defence
20-23 September
Toulouse (France)
See page 46

SPIE Laser Damage
27-29 September
Boulder, CO (USA)

OCTOBER
SPIE Asia-Pacific Remote Sensing
10-15 October
Incheon (Korea)

SPIE/COS Photonics Asia
18-21 October
Beijing (China)

JANUARY 2011
SPIE Photonics West
22-27 January
San Francisco, CA (USA)

IS&T/SPIE Electronic Imaging
23-27 January 2011
San Francisco, CA (USA)

SPIE is organizing two new events for 2011 
that focus on green photonics: a virtual 
symposium at SPIE Photonics West in 
January and a technical congress in France 
in the spring.

SPIE Fellow Stephen 
Eglash, executive director 
of the Energy and 
Environment Affiliates 
Program at Stanford 
University (USA), will chair 
a green photonics virtual 
conference track at SPIE 
Photonics West in San 

Francisco, 22-27 January. Focusing on solid-
state lighting and displays, renewable energy 
generation, laser-assisted manufacturing, 
and communications, the virtual symposium 
(spie.org/virtual-green) will highlight papers 
at Photonics West that have a “green” focus. 
Abstracts will be accepted through 12 July. 

Photonics for clean energy generation, 
ecologically friendly manufacturing 
processes, energy-efficient lighting, pollution 
control, and environmental monitoring will 
also be advanced through SPIE Eco-
Photonics™, a technical congress in 
Strasbourg, France, 28-31 March 2011.

The congress will also focus on the need to 
re-educate the workforce for a green future.

The Eurodistrict Photonics Consortium is 
collaborating in the congress. SPIE Fellow 
Patrick Meyrueis, a professor at University of 
Strasbourg, and Dan Curticapean, a professor 
at Offenburg University of Applied Sciences 
(Germany), will co-chair the event, which will 
include a technical programme and exhibition 
covering green photonics, a job fair, and 
activities for students. 

Awards will be made for a selected “best 
paper” at SPIE Eco-Photonics™ and in 
industry to the winner of a competition 
among startup companies for the greatest 
impact on economy, ecology, and education.

GREEN  
PHOTONICS






