
JANUARY 2012

New salary survey results

Judge sparks laser tattoo removal

Imaging inside the eye

Photonics West preview





JANUARY 2012 | SPIE Professional 1

Volume 7, Number 1 (ISSN 1817-4035)

features

22 441615

President’s Letter
	4	 Skills	Mismatch

SPIE President Eustace Dereniak discusses how 
the global photonics community can help build 
the workforce of the future.

Career
	6	 Imaging	Inside	the	Eye

Technology engineer and entrepreneur Douglas 
Anderson saves retinas and lives.

10	 Women	in	Optics	Calendar
Top women scientists offer advice and 
experience.

10	 Non-Compete	Agreements		
New study shows non-compete agreements can 
create career detours.

Industry
13	 Prism	Award	Finalists

Finalists in the Prism Awards for Photonics 
Innovation will be recognized at SPIE 
Photonics West.

14	 Multiphoton	Miscroscopy	for	the	
Clinic

15	 Salary	Survey	Results
See what the largest optics and photonics salary 
survey data means for you.

Photonics for a Better World
16	 Judge	Sparks	Laser	Tattoo	Removal

Stuart Nelson of the Beckman Laser Institute 
removes tattoos to help ex-cons.

20	 From	Olympics	to	Optics
NIR spectroscopy for diagnosing bladder 
dysfunctions.

Send returns to SPIE Professional, PO Box 10, Bellingham, WA 98227

COVER: Simulation of X-ray laser flashes in an 
undulator: To generate the extremely short and intense 
X-ray laser flashes in the European XFEL, bunches of 
high-energy electrons are directed through special 
arrangements of magnets (undulators). See page 22. 
(Courtesy: European XFEL / Marc Hermann, tricklabor)

Technology R&D
22	 XFELs	Emerge

Three active or planned hard X-ray free-electron 
lasers can produce extremely intense X-ray laser 
pulses.

26	 R&D	Highlights
Recommendations and highlights from the 
scientific literature.

Education 
32	 New	Rules	of	Student	Engagement	

34	 Through	a	Global	Lens
The ICO  focuses its efforts on the developing 
world.

Membership
36	 Year	of	Light	Proposal	Clears	Hurdle

38	 SPIE	Leadership	for	2012

Events for 2012
40	 SPIE	Advanced	Lithography

44	 SPIE	Photonics	West

47	 SPIE	Photonics	Europe	

40	 SPIE	Events	Around	the	World



2 SPIE Professional | JANUARY 2012

© 2012 Society of Photo-Optical Instrumentation 
Engineers (SPIE). All rights reserved. The articles 
published in SPIE Professional reflect the work and 
thoughts of the authors. Every effort has been made 
to publish reliable and accurate information herein, 
but the publisher is not responsible for the validity 
of the information or for any outcomes resulting 
from reliance thereon. Inclusion of articles and 
advertisements in this magazine does not necessarily 
constitute endorsement by the editors or SPIE. The 
magazine accepts no responsibility for unsolicited 
manuscripts or artwork; they will not be returned 
unless accompanied by a stamped, self-addressed 
envelope.
 Send returns and materials to SPIE Professional, 
P.O. Box 10, Bellingham, WA 98227-0010 USA.

The Member Magazine of SPIE
spie.org/spieprofessional

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

Graphic Artist
Carrie Binschus

Contributors
Stephen G. Anderson, Maria Calvo, Stacey 
Crockett, Rich Donnelly, Dirk Fabian, Jeff Hecht, 
Akhlesh Lakhtakia, Sarah Lane, Joel Eckman 
Maus, Amy Nelson, Babak Shadgan, Kathy 
Sheehan, Karen Thomas, Gwen Weerts, and 
Alexa Zaske

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

2012 SPIE President
Eustace Dereniak

SPIE Executive Director
Eugene G. Arthurs

SPIE Director of Education and 
Community Services
Krisinda Plenkovich

SPIE Director of Publications
Eric Pepper

Advertising Sales
Lara Miles
laram@spie.org
+1-360-685-5537

Volume 7, Number 1
SPIE Professional (ISSN 1817-4035) is publish ed 
quarterly by SPIE, 1000 20th St., Bellingham, WA 
98225-6705 USA.

SPIE Professional is accepting article proposals for the 
SPIE member magazine.

Future issues of the open-access magazine will cover 
career and industry topics as well as advances in 
biophotonics, lasers, optical design, defense and 
security technologies, lithography, and more.

Do you know of a researcher, engineer, or entrepreneur 
who is making the world a better place? 

Please submit your idea as a short outline or abstract to:

spieprofessional@spie.org

Call
for
Articles



JANUARY 2012 | SPIE Professional 3



4 SPIE Professional | JANUARY 2012

PRESIDENT’S LETTER

Global photonics 
industry and local skills
Unfilled positions in some regions,  
but employee surplus elsewhere

SPIE has been an important part of my 
professional life since the beginning of my 
career in the 1970s, when my connection 

was as a proceedings author on the path to an 
assistant professorship. Since then, I’ve become 
an SPIE short-course instructor, a conference 
program committee member, and a symposium 
chair, and I’ve served on leadership committees 
and the Board of Directors. 
 I am deeply honored to serve this year as 
President of the Society and look forward to 
connecting with even more new colleagues 
through SPIE.
 As an educator, I have always appreciate 
our Society’s support for education in science, 
technology, engineering, and mathematics 
(STEM). This takes the form of financial support 
through scholarships, grants, and outreach 
programs as well as the continuing education 
programs offered at SPIE events.
 It also involves leadership in advocating for 
government programs that fund STEM education 
and the Society’s central role in connecting those 
who are educating the workforce of the future with 
employers in industry, government, and academia.

Skills mismatch in optics
 Through those connections, we are seeing 
and hearing firsthand of the challenge of a 
skills mismatch in the photonics industry: 
While skilled workers 
are underemployed or 
unable to find positions 
in some areas, jobs 
a re going unfi l led 
elsewhere because the 
skills possessed by the 
local workforce do not 
match what positions 
require.
 In Germany, for 
example, companies 
report that they find 
a n  ab u nd a nc e  o f 
PhDs well versed in 
topics such as optical 
cooling or quantum 
optics, but that there 
is an insufficient pool 
of  engineer s  with 

competencies such 
as optical design or 
laser engineering.
 While  aging 
populations in countries such as Japan, Germany, 
France, the UK, and the USA play a factor, the 
numbers for the future are also decreased through 
a high drop-out rate among STEM programs, 
particularly at the graduate level — as high as 
50% in some countries.
 Some students drop out because they don’t have 
the required math skills, and some reject the field 
because they don’t see how photonics will enable 
them to make a difference for society.
 Many excellent photonics and optical 
engineering programs say they have trouble 
recruiting new students for the same reasons. 
Photonics programs at colleges such as Niagara 
and Algonquin in Canada and Three Rivers in 
the United States all report having trouble finding 
students, even though their graduates uniformly 
find good, high-paying jobs soon after graduation. 

Programs address challenge
 It’s inspiring to see visionary new projects that 
address the skills mismatch on several fronts.
 The Science Education Initiative launched 
by Carl Wieman, a Nobel Laureate associated 
with both the University of British Columbia 
and the University of Colorado, Boulder, stresses 

President’s  
profile
SPIE Fellow and 2012 
SPIE President  Eustace 
Dereniak is a professor 
of optical sciences 
and electrical and 
computer engineering 
at the College of Optical 
Sciences, University 
of Arizona (UA) where 
he received the Award 
of Distinction for 
Undergraduate Teaching 
in 2006. 

He received his MS in 
electrical engineering 
from the University of 
Michigan, Ann Arbor, 
and his PhD in optical 
sciences from UA. 

He has served on 
the SPIE Awards and 
Strategic Planning 
Committees and chaired 
SPIE conferences on 
infrared detectors 
and focal plane 
arrays, infrared 
photoelectronics, 
semiconductor 
photodetectors, imaging 
spectrometers, and 
infrared technology.

His technical interests 
include IR detectors and 
2D arrays, photodetector 
arrays, imaging 
polarimeters, and 
germanium and silicon 
detectors.

Sensors During a meeting of the Council of Scientific Society Presidents (CSSP) 
in December, SPIE President Eustace Dereniak (left) discussed U.S. 
policy on issuing visas to non-U.S. scientists with (left to right) SPIE 
President-Elect William Arnold; E. William Colglazier, science and 
technology adviser to the U.S. Secretary of State; and Ralph James, a 
past SPIE President and Chair-Elect of the CCSP.

SPIEDigitalLibrary.org
Find the answer
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MEMBERSHIP

Plan to Attend
spie.org/dss2012

23–27 April 2012

Location 
Baltimore Convention Center 
Baltimore, Maryland, USA

spie.org/dss2012

Conference dates 
23–27 April 2012

Exhibition dates 
24–26 April 2012

Technologies
- Military and Industrial Imaging and Sensing Systems
- Visible to IR to Terahertz Devices and Systems
- Sensors: Networks, Data Analytics and Displays
- Signal and Image Processing
- Unmanned and Robotic Technologies
- Global and Homeland Health and Security

Senior Member 
nomination  
deadline 2 April
SPIE Senior Members are 
Members of distinction 
who will be honored 
for their professional 
experience, their active 
involvement with the optics 
community and SPIE, and/
or significant performance 
that sets them apart from 
their peers.

Recognize a colleague for 
outstanding service and 
nominate a Senior Member.  
Senior Members can be 
nominated by a colleague 
or mentor or directly 
apply for the distinction 
through self-nomination.  
Applications should be 
filed online by 2 April 2012.  

Please visit spie.org/
seniormember for more 
details.

continuous evaluation and hands-on problem 
solving. (See page 32.) Wieman is also working 
on STEM education as a staff member at the U.S. 
Office on Science and Technology Policy.
 The U.S. National 
Research Council’s recent 
report on STEM education 
for K-12 identifies strategies 
such as developing coherent 
standards and an assessment 
system for science that 
supports learning and 
understanding, as has been 
developed for reading, and 
devoting more time to 
science instruction. 
 Engineers working in industry are finding 
ways to collaborate with academia, to help 
define what the workforce of the future will 
need. One connection is the “More Engineers 
for Europe” program organized last spring to help 
inform and support the European Commission’s 
Europe 2020 growth strategy through defining 
the qualifications for engineering jobs and 
recommendations for educating engineers.
 SPIE is deeply committed to addressing these 
issues, and to continue bringing all sides together 

to invent new strategies for educating the next 
generation.
 Optics and photonics R&D yields well-paying 
jobs and products that provide quality-of-life 

improvements such as 
clean energy sources, 
cu res  for  ca ncer, 
improved storm and 
cl imate  t rack ing, 
faster and more robust 
computers and internet 
systems, and better 
security at home and 
abroad.  A technology 
worker shortage stifles 

industry’s ability to advance, lowers productivity, and 
inhibits job growth and economic recovery. 
 Addressing the need for a skilled workforce for 
the future is a great challenge, and one we must 
meet. I look forward to working with you on this 
and other important issues during my year as 
President of SPIE.

Eustace Dereniak 
2012 SPIE President

A technology worker shortage 
stifles industry’s ability to 
advance, lowers productivity, 
and inhibits job growth and 
economic recovery.
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CAREER

inside the eye
A technology engineer and 
entrepreneur goes on a mission  
to save retinas and lives.

Douglas Anderson didn’t have any specialized 
knowledge about optics, medical imaging, 
or ophthalmology when his 5-year-old son 

lost the sight in his right eye in 1990.
 What the design engineer from Scotland did 
have was a personal and professional challenge, 
a blank piece of paper on which to devise a 
solution for his son’s problem, a great deal of 
persistence, and a fair amount of impertinence. 
His innovative approach to developing a patient-
friendly device that would image the whole retina 
without dilating the pupil helped save the sight in 
his son’s left eye. It has also led to a revolution 
in the way health-care professionals perform 
routine eye exams today and diagnose non-eye 
diseases such as diabetes as well.
 His quest resulted in Optos, a successful 
optics business he founded in 1992 that has since 
produced some 4000 retinal scanning devices 
that capture an ultra-widefield image (82%) of 
the retina without dilating patients’ pupils. The 
device has been used more than 30 million times 
on patients in 17 countries around the world and 
earned him the 2008 European Inventor of the 
Year award.
 The story about the design and commercialization 
of the widefield scanning laser ophthalmoscope 
provides some lessons for technology engineers 
and future entrepreneurs.
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Standard eye exams primitive
 Anderson’s motivation was spurred when his 
son, Leif, developed severe myopia at a very young 
age. People with severe myopia are at high risk of 
developing retinal detachment, so young Leif had 
regular eye exams. Despite careful monitoring, 
however, Leif incurred a spontaneous retinal 
detachment and lost sight in one eye. Leif’s eye 
exams had missed signs of deterioration. 
 Soon afterwards, Leif had prophylactic surgery 
on the left eye to diagnose and repair small 
perforations in the very far periphery of the retina. 
He had standard follow-up exams after that. The 
technique, which is still widely used, consists of 
dilating the pupil with some drops and shining a 
bright light so the doctor can manually observe 
the center of the eye. 
 The exam is uncomfortable for most patients, 
especially children, gets at only a tiny fraction of 
the eye, and doesn’t leave a record to compare 
with future eye exams. To see more, a patient 
would have to undergo general anesthesia, a risky 
venture. 
 Anderson carefully observed Leif’s follow-up 
exams and challenged the doctor who told him 
that Leif’s vision health was fine.
 “You can’t possibly say that’s fine,” a cheeky 
Anderson told the doctor, who later acknowledged 
that the best he could get was a “glimpse” of the 
center of Leif’s eye. 
 “A glimpse to me didn’t seem to be an appropriate 
measure of a satisfactory examination,” Anderson 
said. “You cannot properly examine a 5-year-old 
who’s at risk of retinal detachment other than 
with a general anesthetic.” 

 What other health-care modality works on “that 
kind of primitive basis,” he asked, where regular 
“wellness” exams are recommended but the exams 
are done without imaging techniques, baselines, 
or clear records? “That didn’t seem logical to me 
at all,” he said. “That sounds like something that 
needs to be fixed.”

Status quo is challenged
 So Anderson, an experienced mountaineer who 
had been developing products for 20 years, created 
a team at his consulting business to come up with 
a patient- and user-friendly detection device and/
or method that could visualize the whole retina 
without dilation or discomfort. 
 One of the first ideas drew from his experience 
exploring the Arctic. Climbers who develop frostbite 
first see signs of the problem in their extremities. 
It seemed reasonable to Anderson that since eye 
problems, which are often asymptomatic, also 
develop in the periphery regions, an examination 

CAREER

Inventor’s bio
Douglas Crombie 
Anderson founded 
Optos in 1992 and has 
been its vice president 
of global advocacy 
since 2009. He served 
as CEO of Optos until 
2002.

He holds a Higher 
National diploma in 
Industrial Design from 
Napier University 
in Edinburgh 
(Scotland) and an 
honorary doctorate 
of Engineering from 
Heriot-Watt University 
in Edinburgh. He is 
a fellow of the Royal 
Society of Arts and 
the Royal Society of 
Edinburgh and an 
Officer of the Order 
of the British Empire 
(OBE).

The European 
Commission and 
European Patent Office 
named him the 2008 
European Inventor of 
the Year in the SME and 
research category to 
recognize his scanning 
laser technology.

A self-described 
obsessive winter 
mountaineer, he and his 
family have made Arctic 
expeditions every year 
for some 30 years.

Douglas Anderson and his family have been 
doing treks to the Arctic for some 30 years. Ph
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CAREER

 The lasers in the optomap device scan the 
entire retina in 0.2 seconds, taking 30 million 
measurements. “The patients’ retinas never 
perceive the light to be sufficiently bright to cause 
that pupil to contract.”
 The engineering problem was solved with an 
ellipse, a basic optical component with two foci. 
If you put light in one of the foci, it will come 
out the other.
 “So we constructed our physical scanner at one 
point, and we fire a beam out from this point. It’s 
coupled to a second focus point, which is essentially 
a point in free space. If you place a patient’s eye 
over that second focus point, you’ll have effectively 
placed a scanner internal to the eye.” 

Pay-per-scan business model
 With the engineering challenge solved, 
Anderson thought he would have an easy time 
making a prototype and interesting someone into 
buying and marketing his technology. He did not 
aspire to go down the entrepreneurial path and 
establish a leading medical technology company.
But eye doctors and technology companies didn’t 
believe such a device was needed or would really 
work. Consumers seemed perfectly content with 
the standard exam when they had no symptoms, 
he says. And practitioners at small- and medium-
sized eye clinics weren’t willing to replace $10,000 
worth of standard examining equipment for a new 
device that would cost about $100,000. 

Imaging inside the eye
t Continued from page 7Eyes reveal

many diseases
Panoramic retinal 
imaging has become an 
important tool for the 
screening and diagnosis 
of retinal detachment, 
glaucoma, cataracts, 
age-related macular 
degeneration, and other 
eye problems. 

The imaging modality 
can also indicate 
evidence of non-eye 
diseases, such as 
diabetes, hypertension, 
and some cancers. 

Before optomap, 
advanced practitioners 
could sometimes 
diagnose diabetes 
through eye exams, but 
the prevailing thinking 
was “if there isn’t any 
indication of diabetic 
retinopathy in the little 
bit that we can see, it 
won’t be there at all,” 
says Optos founder 
Douglas Anderson. 

“Of course, that’s proven 
not to be the case. We 
have demonstrated that 
diabetic retinopathy 
always starts in the 
periphery first and in 
many cases can be 
clinically significant 
before showing in the 
center.”

Similarly, Anderson 
says, age-related 
macular degeneration 
(AMD) was presumed 
to be purely a macular 
disease. “But nobody 
had ever looked for 
indicators anywhere 
else.” 

Within the last couple of 
years, Anderson says, 
evidence is mounting 
that AMD may actually 
be age-related retinal 
degeneration, with early 
indicators seen across 
the entire retina.

Optos P200 machine

of the eye should be for the whole eye, not just a 
glimpse of the central part.
 The first two teams assigned to his project came 
up with all kinds of good ideas, Anderson says, 
but none addressed all of the problems. Either the 
imaging didn’t extend to the periphery of the eye 
where many problems do, indeed, first manifest, 
or you needed a cooperative patient and a very 
bright light.

New device and modality
 Anderson learned from the two teams that 
engineers can really struggle with a blank 
piece of paper. A new device that is accurate, 
comprehensive, and patient-friendly isn’t exactly 
a technical spec that an engineer can run with.
 A much easier design proposition is to take a 
successful process or device and make it bigger, 
smaller, faster, or cheaper. His engineers came up 
with ideas that solved individual problems with 
the standard exam, but they didn’t address all the 
problems and all the key human factors. 
 But the third team was successful in 1995.
 “What we were really doing here was 
introducing a completely new imaging modality,” 
he says. By this time, “there were cameras around, 
but these were used after you had done the manual 
detection. And you needed the skilled person (to 
conduct the exam), you needed a cooperative 
patient, and then you could get in there and do 
a bit of photography.”
 In addition, the conventional technique used 
a bright light. As more and more light filters 
into the pupil, the pupil contracts, and the area 
to be examined and imaged gets smaller and 
smaller. “If you want to scan the entire retina, 
then you actually have to have a scan point 
which is internal to the eye” and be able to 
pivot the light in the pupil plane, Anderson 
says. How could you possibly do that without 
being intrusive? 

Laser and mirror solution
 The engineers found a way using a laser and 
an ellipsoidal mirror to essentially place a scanner 
inside the eye. 
 The virtual scan with “optomap” technology 
doesn’t look at the whole image at any one instant, 
Anderson says. “We just inject a tiny, tiny little 
spot – and then we move that spot and just take the 
reflection of the spot at any instant and plot it on 
a screen. So it’s a kind of raster scan. We measure 
the spot as it moves across the retina. We have to 
do that very quickly because you blink. 
And we also don’t wish to cause 
the iris to react.”
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 Venture capitali st s  weren’t 
interested in investing in the 
company he eventually founded, 
Optos, because none saw the market 
potential either. Besides, Anderson 
wasn’t even a laser engineer.
 “I didn’t have any credentials 
other than observation to justify my 
position,” he says. “No one understood 
a word of what I was saying.”
 During some of his presentations 
about his new technology, an eye 
doctor would look at the widefield 
image of the retina and ask, “What’s 
that?” Anderson says. “You should 
know. I’m just an engineer,” he 
wanted to say. “It reinforced the fact 
that they don’t often see very much.”
 In some ways, the solution to the 
problem wasn’t even a technological 
one. “It was all about the human 
factors,” Anderson says. 
 Anderson persisted, though, 
eventually launching his product 
in 2000 and creating the initial 
market for approximately 4000 ultra-
widefield retinal-imaging devices 
by essentially giving them away. In 
exchange for having no capital cost 
for the equipment, eye clinics pay 
Optos about $20 each time an optomap exam is 
administered.
 That innovative business model figured heavily 
into the growth of the company, which now 
employs about 400 people. Anderson served as 
CEO for 10 years and is now vice president of 
global advocacy at Optos.
 Without giving the machines away, “we would 
have been stymied,” he says. “We would have had 
only 100 systems,” no recurring revenue model, and 
little peer acceptance for a totally new modality.

Business “just had to be”
 Optos went public on the London Stock 
Exchange in 2006, raising £50m at that time 
partly to fund continued growth and partly for 
equity release from the individuals who invested 
in the company when VC firms wouldn’t.
 Before the company went public, Optos 
turned to angel investors for funding about 20 
times. “We rarely had enough money to see us 
through the next three to six months,” he says. 
The company eventually sank about $150 million 
into product development, manufacturing, and 
marketing before it got close to a positive cash 
flow, Anderson says. Optos sales for 2011, which 
include other medical devices, are estimated at 
U.S. $143 million. And various pricing plans 
provide for the outright sale of devices to some 

Future device
may be OCT 
capable
Optos plans to launch 
its next-generation 
optomap device (www.
optosnextgen.com) in 
the first quarter of 2012. 
The desktop device will 
be smaller and lighter, 
weighing about 27 kg 
(60 lbs.) in contrast to 
the 150-kg weight of the 
original device.

The U.S. Food and 
Drug Administration 
approved its use in 
August 2011.

Optos also recently 
purchased the 
instrumentation 
division of Opko 
Health, which develops, 
manufactures, and 
sells optical coherence 
tomography (OCT) 
diagnostic devices 
and optical ultrasound 
scanners.

CEO Roy Davis says 
Optos plans to integrate 
its widefield retinal 
imaging technology 
with a widefield OCT 
capability to bring a 
new depth of imaging 
to the periphery of 
the eye, “creating 
the ultimate retinal 
diagnostic tool.”

customers. “We’re not as pure to price as we once 
were,” he says, preferring to offer “whatever suits 
the commercial environment.”
 Looking back, Anderson says he is pleasantly 
surprised and proud at what he accomplished. “I 
never intended to commercialize it. It was not my 
intention ever to build it, and certainly never to 
market it, sell it, support, it, and have a 400-person 
organization.”
 Anderson says he “just had to” create the device 
and the company “because no one else would 
believe in the product.” 
 Panoramic retinal imaging has become an 
important tool for the screening and diagnosis of 
non-eye diseases, such as diabetes, hypertension, 
and certain cancers, as well. (See sidebar page 8). 
 The technology was also responsible for saving 
Leif’s sight a second time, when he suddenly lost 
vision in his left eye at age 21. Fortunately, he 
was taken to a hospital that had an optomap 
device. Although there was no one there who 
could operate it, Leif had done it many times at 
the Optos factory, so he took images of his own 
eye. It was immediately obvious that most of his 
retina had detached.
 The severity of the problem was quickly 
appreciated, and a surgery this time restored his sight.
 “It has saved a lot of retinas, and eyesight, and 
some lives,” Anderson says, “and most of the time 
we’ve had pretty good fun doing it.” n

The Optomap® is a versatile instrument which allows the 
practitioner to use ultra-widefield digital retinal imaging.

Biomedical Optics
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2012 –2013 
Calendar  
features 11 
SPIE members 
Of the 26 women 
featured in the SPIE 
Women in Optics 2012 
calendar, 11 SPIE 
members share their 
experience and advice.

Senior 
member 
Eva Campo, 
assistant 
education 
director, 

Laboratory for 
the Research on 
the Structure of 
Matter, University of 
Pennsylvania, USA 

Alzbeta 
Chorvatova, 
independent 
researcher, 
responsible 
for Depart-

ment of Biophotonics, 
International Laser 
Centre, Bratislava, 
Slovakia

Ruth 
Houbertz, 
head of 
Competence 
Unit, Optics 
& Electronic, 

Fraunhofer ISC, 
Wuerzburg, Germany

Helena 
Jelínková, 
professor 
of Nuclear 
Sciences 
and Physical 

Engineering, Czech 
Technical University, 
Prague, Czech Republic

Student 
member 
Meredith 
Lee, 
Electrical 
Engineering 

PhD candidate, 
Stanford University, 
USA

Shaping the future
SPIE Women in Optics promotes personal 

and professional growth for women 
through community building networking 

opportunities and encourages young women to 
choose optics as a career. Since 2005, SPIE has 
produced a Women in Optics monthly planner to 
showcase the work of women in the field of optics 
and photonics. 
 The spiral-bound desk calendar features stories 
and pictures of optics and photonics professionals 
making a difference in the world through their 
work. It is a valuable resource for young women 
interested in entering the field of optics.
 The women featured in these planners share 
what they do in an effort to encourage and mentor 
others. By discussing their lives and occupations, 
they introduce the range of opportunities available 
in the optics and photonics field and help inspire 
prospective researchers and scientists.
 “We encounter optics in most of our daily 
activities,” says 2011 SPIE President Katarina 
Svanberg who appeared in the first Women in 
Optics planner. “Our task as active scientists, 
engineers, and photonics professionals is to use 
our skills, imagination, and intuition to make 
sure that light can make a difference. This is 
particularly important for the developing world, 
where opportunities are limited. 
 “There is nothing more critical in our world  to 
pursue than research enabling scientists in poor 
countries to alleviate some of the problems in 
these regions. Together we can be the ‘Masters of 
Light’ for the benefit of our global environment, 
our industries, our communities — for all people!”

“I wish someone had told me”
 The women featured in the 2012 calendar 
discuss what a typical work day is like, what 
inspired them to a career in science, some the 
obstacles they encountered, and what words of 
wisdom they wish they’d had been told early on. 
 Esther Conwell, a research professor at the 
University of Rochester (USA) was once denied a 
job as an engineer because of her gender. In 2002, 
Discover Magazine named Conwell one of the 50 
all-time most important women in science. She was 
awarded the National Medal of Science in 2010. 
  “Early in my career,” she says, “my biggest 

obstacle was being a woman, which made it 
difficult to get a good job in physics. Fortunately, 
the situation for jobs in science is much better for 
women these days.”
 One thing that hasn’t changed for many women 
is the need to balance family with career. The 
biggest career challenge for Catherine Towers, 
senior research at the University of Leeds, (UK) has 
been, “trying to balance family life with research.”
 Cécile Dupouy, chargée de recherche, Institut 
de Recherche pour le Développement (New 
Caledonia) finds that colleagues often don’t 
understand why she has fewer publications than 
they do: because she is caring for her children. 
“Because of that,” she says, “it is more difficult to 
access the grade of director of research. But I am 
very happy to have three kids.” She also wishes 

On the cover of the 2012 SPIE Women in Optics 
planner, SPIE member Meredith Lee operates 
a biosensor test station with motion-control 
provided by Newport. 



JANUARY 2012 | SPIE Professional 11

CAREER

someone had told her, “Be 
patient.” 
 U.S. government engineer 
Cynthia Hanson feels it’s 
imperative to plan and stick 
to a schedule and make sure 
children’s daycare, school, 
and doctors are all close by. 
“It’s also important to have a 
good partner,” says Hanson. 
“One day those children will 
be gone and you want to be 
happy with the two of you 
again!”
 Many of these science 
p r o f e s s i o n a l s  f o u n d 
i n spi r at ion  f rom h igh 
school science teachers who 
encouraged them, mentors 
at university, or parents who 
supported their dreams.
  “My grandmother, born 
in 1930s China, did not 
have the opportunity to go to school,” says Yang 
Huiying, assistant professor at the Singapore 
University of Technology and Design (Singapore). 
“She had the foresight and tenacity to encourage 
me and told me, ‘Education is the only thing that 
can change a woman’s life.’ That is what I want 
to say to all young girls.”
 Nimmi Ramanujam, professor at Duke 
University (USA), suggests seeking advice from 
mentors and colleagues in your field who can help 
along the way, because, “there is no handbook per 
se for this career path.”
 Inspiration can also come from cultural 
sources. Alison Flatau, professor and associate 
dean of research at Clark School of Engineering, 
University of Maryland (USA), was influenced 
by early sci-fi TV shows that featured competent 
females in technical roles. “At least the younger 
daughter in Lost in Space and Lt. Uhura in Star 
Trek come to mind,” says Flatau.

Humor and magic
 The women featured in the 2012 planner have 
faced obstacles in their career, but have kept moving 
forward to obtain their goals. What they all seem to 
have in common are patience, a sense of humor, and 
always seeing the magic in what they do. Despite the 
pressures of their careers, many have learned that it’s 
possible to have it all, as in family and career, but not 
always at once. And, that wearing nail polish doesn’t 
make one any less an engineer.
 “Don’t be afraid of making changes,” says SPIE 
member Yana Williams of GE Global Research 
Center (USA).  “Learn to laugh at yourself and 
your mistakes.”
 Mary-Ann Mycek, associate professor of 

Biomedical Engineering, University of Michigan, 
(USA) and  Vivian Wing-Wah Yam, chemistry 
professor at the University of Hong Kong (China) 
both speak about having always been amazed 
by the wonders of nature and science and being 
interested in learning new things.
 “I think the magic trick is to never forget that 
even the simplest ideas or most trivial questions 
could lead to the brightest inventions.” says SPIE 
member Sara Van Overmeire, researcher for BEST 
Sorting (Belgium). “It is research. Nobody knows 
what we will end up with!” n

–Karen Thomas, SPIE Staff

Women in Optics Presentation 
Leslie Fishlock, CEO and 
founder of Geek Girl, will speak 
on “Empowering Women in 
Tech: Mentor, Give Back, Pay 
It Forward,” at SPIE Photonics 
West 2012. Her company’s 
mission is to educate and 
empower women (and men) 

on computer technology. Her vision for 
education, evangelism, entrepreneurialism, and 
empowering women is apparent when you meet 
her. She prides herself on being “the resource,” 
and will share everything she knows about 
entrepreneurialism, starting a business, and 
technology with anyone who asks. 

Her most recent success has been to launch the 
first Geek Girl Educational Training Center (GGETC) 
in Hyannis, MA. GGETC offers workshops, personal 
consultation, drop-in classes, and all forms of 
group learning, onsite, offsite, and online. 

SPIE Past President Katarina Svanberg, seen here with African  
colleagues in Kakar, Senegal, appeared in the first WiO Planner.  
To receive a copy of the 2012–2013 planner, email Pascale@spie.

Mary-Ann 
Mycek, 
associate 
professor of 
Biomedical 
Engineering, 

University of Michigan, 
Ann Arbor, USA

Michelle 
Povinelli, 
WiSE Gabilan 
Assistant 
Professor 
of Electrical 

Engineering, Ming Hsieh 
Department of Electrical 
Engineering, University of 
Southern California, Los 
Angeles, USA

Catherine 
Towers, 
senior 
research 
fellow, School 
of Mechanical 

Engineering, University of 
Leeds, United Kingdom

Sara Van 
Overmeire, 
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BEST Sorting, 
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Belgium
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NY, USA



12 SPIE Professional | JANUARY 2012

Funding  
Opportunities 
SPIE wants to see its 
members succeed with 
innovative optics and 
photonics technologies 
that are making the 
world a better place. 

Numerous funding 
opportunities for 
optics and photonics 
businesses, 
researchers, and 
students are available 
via the National 
Science Foundation 
(USA), the European 
Research Framework 
Programme, the 
U.S. Small Business 
Innovation Research 
Program, the European 
Space Agency, and 
other organizations.

Each month, SPIE 
Professional and the 
SPIE Member E-News 
provide updated 
information about 
funding opportunities 
along with other 
important news items.

A sampling of some 
of the funding 
opportunities available 
can be found at spie.
org/funding, along with 
general information 
about funding 
programs in the United 
States, Europe, and 
elsewhere.

Non-compete agreements 
create ‘career detours’ 
New study shows agreements carry a high cost 

Technology firms frequently require 
workers to sign non-compete agreements, 
which typically bar their employees from 

joining rival companies for one to two years. 
These agreements keep workers from taking the 
knowledge and skills they have acquired and using 
them to help a rival company.
 A study conducted by Matt Marx, assistant 
professor at the MIT Sloan School of Management, 
shows that when those 
workers do shift jobs, 
roughly one-third of 
them end up leaving 
their chosen industry, 
of ten at signif icant 
f i n a n c i a l  c o s t  t o 
themselves. 
 “People are highly 
constrained by non-compete agreements,” says 
Marx. “These agreements leave them with a 
choice of staying where they are or taking a 
career detour.” 
 Marx’s study, “The Firm Strikes Back: Non-
compete Agreements and the Mobility of 
Technical Professionals,” was published in the 
October issue of the American Sociological Review.
 Marx surveyed 1029 American engineers covering 
a variety of high-tech fields. He also conducted 
separate in-depth interviews with 52 people who 
worked on voice-recognition technology. 

 In all, Marx found that 32.6% of tech workers 
who sign non-compete agreements move to 
entirely different industries when they take their 
subsequent jobs. In many cases, these workers 
stopped applying specific skills they had developed 
— often after obtaining a PhD — and took pay 
cuts. 
 “When people take a career detour, they 
sometimes earn less money, lose touch with their 

colleagues, and their 
skills atrophy,” Marx 
says. 
 “A lt ho u g h  non-
c o m p et e s  p r eve nt 
people from changing 
jobs within a state,” 
M a r x  n o t e s ,  t h e 
a g r e e m e n t s  m a y 

“encourage mobility out of a state. If people can’t 
get jobs locally, they [may] go to other states where 
they have that flexibility.” 

“Oh yeah, a non-compete”
 Marx’s study found that 70% of those surveyed 
said they were informed of the agreements after 
they accepted the job offer.
 “Half the time it was after they showed up for 
work,” says Marx. “On the first day, they enroll in 
a 401(k), set up direct deposit, and, oh yeah, are 
given this non-compete thing to sign.”
 Marx has produced convincing work “showing 
that there really are career effects in this area,” 
says Olav Sorenson, a professor at the Yale School 
of Management, who notes there are potential 
benefits to firms as well from reducing use of the 
agreements. 
 “It’s not a zero-sum game if you’re getting a good 
match between employees and firms,” Sorenson says. 
“And one of the difficulties with the non-compete 
agreements is that it makes it more difficult for 
employees to find the right firm for them.” 
 In the economy as a whole, Sorenson adds, 
some highly skilled technology workers “are 
locked up in firms where they’re not creating as 
much value as they could elsewhere.”
 To further analyze this dynamic, Marx is currently 
researching whether non-compete agreements affect 
the flow of workers within industries and whether 
they affect the pool of talent available to smaller 
companies and startup firms. n

Tip: Inventory the skills you’ve 
already acquired and ask that 
they be excluded from your 
non-compete agreement.

CAREER
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2011 Prism Award finalists are announced
Industry leaders will honor developers of innovative new products at Photonics West

PRESENTED BY  
SPIE & PHOTONICS 

Finalists have been named in nine categories for the 2011 
Prism Awards for Photonics Innovation, sponsored by SPIE 
and Photonics Media.

 Winners will be announced by industry leaders at a gala ceremony 
on 25 January during SPIE Photonics West in San Francisco. 
 The Prism Awards — termed the “Photonics Oscar” by 
the industry — recognizes photonic products that break with 
conventional ideas, solve problems, and improve life through the 
generation and harnessing of light. Finalists and winners are chosen 
by an independent panel of industry experts.
 “The quality and competition among this year’s entries was 
even keener than in past years. More companies submitted 
applications than ever before. The strength of applications 
from core companies in our industry along with the impressive 
innovations bubbling up from smaller companies really 
demonstrate the vitality of the photonics industry,” said SPIE 
Executive Director Eugene Arthurs.
 “We are very pleased to have this means of bringing visibility 
and recognition to industry colleagues,” Arthurs added. “SPIE 
and Photonics Media extend our thanks to all who took the time 
to apply, and also to the judges, who are themselves outstanding 
contributors to photonics research and technology development. 
The Prism Awards have truly become a celebration of and for our 
entire industry.”
 Seventeen of the finalists will exhibit at the Photonics West 
exhibition at the Moscone Center in San Francisco 25–27 January. 
Booth numbers of finalists and their product entries are noted in 
the alphabetical listing below.
 For more information on the awards program, visit www.
photonicsprismaward.com.

2011 Prism Award Finalists

Defense and Security
Headwall Photonics Inc.: Hyperspec RECON Handheld 

Sensor (Booth 903)
Physical Optics Corp.: Mobile ELISA-based Pathogen 

Detection
Zomega Terahertz Corp.: micro-Z (Booth 2511)

Detectors, Sensing, Imaging, and Cameras
CyberOptics Semiconductor: WaferSense Airborne  

Particle Sensor 
MERMEC: T-Sight 5000
Vieworks Co., Ltd.: VN Series Camera Link Camera

Green Photonics and Sustainable Energy
Cogenra Solar: Solar Cogeneration Solution
nanoplus: DFB laser at 3µm (Booth 2523)
Opalux Inc.: P-Ink Displays

Industrial Lasers
Amplitude Systemes: Satsuma HE (Booth 1431)
Spectra-Physics: Mosaic 532-11 Laser (Booth 1301)
Xiton Photonics Gmbh: IMPRESS 213 (Booth 1500) 

Life Sciences and Biophotonics
Coherent: OBIS (Booth 1015)
89 North: Heliophor (Booth 407)
Rebellion Photonics, Inc.: The ARROW Hyperspectral Camera

Optics and Optical Components
Haas Laser Technologies, Inc.: Thermal Lensing 

Compensation Objective (Booth 5502)
Optotune AG: Laser Speckle Reducer (Booth 5501)
PixelOptics Inc.: emPower! 

Other Light Sources
Intematix: ChromaLit (Booth 506)
OEwaves: Ultra-Narrow Linewidth Laser (Booth 4632)
Philips Lumileds: Luxeon A

Scientific Lasers
KMLabs: Wyvern-X
Newport Corp. Spectra-Physics: InSight DeepSee (Booth 1301)
Pd-LD Inc.: LabSource-VBG® stabilized dual-laser source 

(Booth 828) 

Test, Measurement, Metrology
KLA-Tencor: FabVision Solar (Booth 2100)
nanoplus: DFB laser at 3µm (Booth 2523)
WITec GmbH: True Surface Microscopy
Zygo Corp.: DynaFiz TM (Booth 1230)
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Winners (including GE, Jenlab, and IPG Photonics) and 
presenters (including Michael Mertin, CEO, JENOPTIK; 
Robert Edmund, CEO, Edmund Optics; Marita Paasch, VP, 
SCHOTT; and Milton Chang, director, Incubic. share the stage 
at the end of the 2010 Prism Award ceremony.
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Multiphoton microscopy:  
a future tool for clinical diagnoses? 
By Stephen G. Anderson

A technique that can collect high-resolution 
fluorescence images 500 µm or more 
below the surface of living tissue without 

causing any sample damage would be an invaluable 
research tool for studying cellular and subcellular 
processes. It turns out that nonlinear fluorescence 
imaging is just such a technique, and these 
multiphoton imaging systems are fast becoming an 
essential instrument in today’s biomedical research 
laboratories. 
 Do these imaging systems also have a future in 
the clinical laboratory?
 Pioneered in 1990 at Cornell University by 
German physicist and neurobiologist, Winfried 
Denk (who, together with James Strickler and 
Watt Webb came up with the idea of combining 
a laser scanner with two-photon absorption), the 
multiphoton fluorescence microscopy enables 
in-vivo high-resolution, three-dimensional 
fluorescence imaging of living cells and tissues. 
 Among its advantages are deeper tissue penetration 
and less cell damage than alternatives like confocal 
microscopy, as well as inherent 3D optical sectioning. 
Since two-photon fluorescence excitation occurs only 
at the focal point of the microscope (a sub-femtoliter 
volume), by scanning the focus through a sample, 2D 
and 3D images can be gathered.
 Multiphoton imaging has an ever-expanding 
range of applications in biological research, ranging 
from stem cells, to cancer and heart studies. 
Examples include characterizing many aspects of 
renal physiology and pathophysiology in living 
rats and mice. Microscopy of intact neural tissue 
has contributed to our understanding of a broad 
array of neurobiological phenomena, including the 
functional organization of cortical maps.

 Despite its obvious appeal to biomedical 
researchers, the cost and complexity of the 
ultrafast lasers required for two-photon excitation 
microscopy slowed its adoption and limited its use. 
Such laser sources can drive system costs well into 
six figures, beyond the reach of many laboratories.
 More recently though, significant advances in 
sources for multiphoton microscopy and “single-
box” turnkey femtosecond lasers have emerged 
from a number of laser manufacturers. These 
compact, fully automated, and widely wavelength-
tunable femtosecond Ti:sapphire lasers can deliver 
pulses as short as 70 fs with peak powers up to 450 
kW over a tuning range of more than 300 nm. 
Such “set and forget” systems enable researchers to 
focus on the biology without the need to become 
laser experts. 
 At the same time, commercial multiphoton 
microscopy systems are being introduced by 
microscope manufacturers. The result has 
been increasingly rapid global deployment of 
multiphoton systems for life science research.
 Despite these advances, there are still significant 
barriers to overcome before multiphoton 
microscopy can find its way into a true clinical 
environment. 
 “With patients involved, the systems must work 
every day, be robust to the external environment, 
and be easy to use by several different staff 
members. This is an optomechanical challenge 
that should not be underestimated and even 
with today’s ‘one-package’ femtosecond lasers, 
the technology is not ready,” says John Girkin, 
director of the Biophysical Sciences Institute at 
Durham University (UK) in the October issue 
of Laser Focus World. “Cost also needs to be 
driven from the instrumentation if it is to have 
widespread acceptance because in the current 
financial climate—even in the clinic—the cost-
benefit of new instruments is a growing factor in 
purchasing decisions,” he says.
 For makers of lasers, optics, and microscopy 
equipment, multiphoton microscopy represents 
a notable potential market opportunity if it can 
successfully address clinical diagnostics.
 At Photonics West 2012 an industry panel 
of representatives from laser makers and 
microscopy companies will explore the barriers 
and opportunities for this technique in a clinical 
environment and the ability of the key players to 
address the needs of this marketplace. n

Multiphoton 
panelists
On 24 January 
at Photonics 
West, a panel will 
discuss trends 
and opportunities 
as multiphoton 
microscopy is 
implemented.

Participants include: 

Stephen G. 
Anderson, industry 
and market strategist 
for SPIE, panel 
moderator

Yiwei (Kevin) Jia, 
marketing manager, 
Olympus America, Inc. 

Wilhelm Kaenders, 
president, Toptica 
Photonics AG 
(Germany) 

Karsten König, 
CEO, JenLab GmbH 
(Germany) 

Arnd Krueger, Sr., 
director of Strategic 
Marketing, Newport 
Spectra-Physics

Below: Labeled cells 
in the eye of a living 
zebrafish, taken with 
an Olympus 2P system. 
Courtesy Roy Quinlan.
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SPIE optics and photonics salary survey: 
new data source for industry

SPIE conducted a global salary survey of the optics and 
photonics community, providing valuable information for 
industry employers and job seekers. The survey, generated 

from the Society’s international database of optics and photonics 
researchers and developers, tabulated more than 6,800 valid 
responses from 93 countries worldwide.
 “SPIE intends to run the salary survey on a regular basis, to 
maintain current information for the community and to be able 
to watch trends,” said SPIE Executive Director Eugene Arthurs. 
“This year’s version has produced valuable data, and it also 
has demonstrated how the diversity of the photonics industry 
increases the challenges inherent in gathering such data.”
 Results identified the median salary for photonics careers 
around the world as $80,000 overall, but the statistics had a 
widely distributed range. Higher pay relates back to location, and 
type. Non-university careers offer the highest ranges. Military/
defense and companies, on average, pay more than civilian 
government or self-employed/consulting work.
 The results proved location and field have a direct relation to 
annual salary. The highest salary levels reside in North America, 
Australia, and New Zealand. North America has the highest 
median salary at $105,000. Africa has the lowest median salary 
at $13,265.
 Salaries are dependent on the economic state in Asian and 
European countries. Pay is found to be much higher in Japan 
and Germany than in low-income countries such as Poland, 
Hungary, and Slovakia. In Asia, higher income countries have 
salaries with an $89,104 median whereas lower income nations 
have a median salary of $15,470. 
 Aerospace engineering and research jobs are on-average the 
highest paying jobs with a median salary of $110,000. The lowest-
paid photonics careers are among civil/environmental engineering 
and research. Civil/environmental careers had a median of $33,450. 
Biomedical is close to double that income with $65,250.

 Future surveys will seek a closer look at the photonics 
manufacturing workforce.  “This first survey captured some of the 
sales, marketing, and R&D administration segments,” Arthurs 
said. “We are committed to being the essential source for good 
data in all segments of the photonics industry and research 
community, and future surveys will reflect that.”
 The survey revealed that overall, men earn 33% higher salaries 
than women. Wage gaps were greatest in the corporate sector, at 
38%, and lowest at civilian government and military employers, 
where women earn nearly equal salaries to men.
 Later surveys will analyze whether there are skill shortages in 
different regions and ask how salaries in one part of the world 
affect a different economy.
 SPIE members are receiving a printed copy of the report 
with this issue of SPIE Professional. For more on the salary 
survey and its results, visit spie.org/salary. n

INDUSTRY

Survey Responses by Region

49.8%

2.4%

0.7%

18.8%

1.2%

27.2%

Photonics21 group offers 4th annual prize 
for photonics with industrial impact

For the fourth time the European technology platform 
Photonics21 calls for applications for the Student 
Innovation Award in the field of photonics. 

 The Photonics21 Research, Education, and Training 
work group has established a prize for students in the field of 
photonics in order to promote research in photonics especially 
related to R&D with industrial impact. 
 Any person under 35 and active in the field of optics and 
photonics may apply for the Photonics21 Student Innovation 
Award. The award includes a cash prize of €5,000 as well as 
a free registration to the Photonics21 Annual Meeting in 
Brussels, 27–28 March 2012.

 Completed application form should include:
• One letter of support (by a supervisor or mentor)
• A short (2-page) biography/CV
• A list of peer reviewed publications
• A description of the innovative R&D work (not exceeding 

4 sides of A4, 12-point text), making clear the 
– Nature of innovation
– Potential impact to industry

 The deadline for applications via e-mail to education@
photonics21.org is 20 January 2012.
 For detailed information and rules see spie.org/Ph21innovate.

North America Europe AsiaLatin America 
and the  
Caribbean

OceaniaAfrica
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In Orange County, CA, court-ordered tattoo-
removal treatment for federal offenders helps 
them return to the community by removing 

gang-related tattoos that could seem unprofessional. 
 The program was instituted in 2008 by U.S. 
District Court Judge David O. Carter. Young 
people going through rehabilitation are required 
to have certain tattoos removed as part of their 
parole. Carter began a similar program in the 
1990s as a county Superior Court judge.
 “In conjunction with the court, our program 
is to aggressively treat so that these individuals 
can be reintegrated into society,” says Dr. J. Stuart 
Nelson of the Beckman Laser Institute (BLI) 
at University of California, Irvine, where the 
treatments take place.
 This tattoo-removal laser treatment gives the 
offenders a chance to erase signs of their history. 
“The tattoos respond very well to the laser,” 
Nelson says.
 Nelson, BLI medical director and professor of 
surgery, has worked with more than two dozen 
probationers to remove tattoos that could prevent 

Judge sparks laser tattoo removal
Photonics
For a Better 
World

them from building a new life in the community. 
Through the federal program, Nelson has removed 
tattoos located on hands, lower arms, and necks 
that could be off-putting to future employers.
 “This is particularly important to these clients 
because they’re trying to reenter society, acquire 
a job, establish a new identity and a new career. 
The stigma associated with having a tattoo can 
often inhibit that,” he says.
 Since a majority of tattoos treated at BLI are 
typically of the black or dark blue India ink 
variety, most offenders have been able to have 
their tattoos removed completely. Multicolored 
tattoos tend to be more challenging, since they 
contain organometallic dyes. These dyes make it 
difficult for the ink to properly absorb the laser 
treatment, making removal more of a process. 
 Nelson and other BLI members were honored 
for their work by the U.S. Probation Service and 
Judge Carter at the Federal Courthouse in Orange 
County in March 2011. n

–Alexa Zaske

Research for 
new treatments
Stuart Nelson works 
with children to remove 
vascular malformations of 
the skin (port wine stains) 
that become darker 
over the course of time. 
The goal of his research 
is to develop novel 
technologies that can 
treat patients while they 
are younger, in order to 
give them the most benefit 
from the treatment. His 
work is just one of many 
areas of biophotonics 
education and research 
being pursued at BLI. 

To learn more, see 
the SPIE Newsroom 
video tour at spie.org/
beckman.

Dr. Stuart Nelson administers a laser treatment at Beckman Laser Institute.

PHOTONICS FOR A BETTER WORLD
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Photonics
For a Better 
World

Join the discussion 
celebrating the many 
ways that photonics 
are applied in creating 
a better world at 
PhotonicsforaBetter 
World.org.

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

Do you have a story to 
tell about the work that 
you or colleagues do to 
make the world a better 
place? Write to us at 
spieprofessional@spie.
org.

A r e v i e w  o f  c r i s i s 
r e s p o n s e  u s i n g 
Ear th observation 

techniques is now available 
online. The Respond Atlas 
outlines global events where 
remote sensing assisted in 
preparing for and responding 
to disasters and humanitarian 
crises.
 The Respond project began 
in 2004 as a European Global 
Monitoring for Environment 
a n d  S e c u r i t y  ( G M E S ) 
initiative. During its five years 
of service, hundreds of maps 
were produced to assist in relief 
efforts linked to crises such 
as the aftermath of Cyclone 
Narg i s ,  the 2004 Asian 
tsunami and even Sudan’s 
refugee situation in Darfur. 
 The project has recently released a portfolio of its 
services, called the Respond Atlas (bit.ly/vTsWCA). 
 “Respond has successfully demonstrated 
the utility and effectiveness of using satellite-
derived services to support the international 
humanitarian community,” said Francesco 
Pisano, manager of the UN Operational Satellite 
Applications Programme (UNOSAT). “It was 
able to provide important information for crisis 
response operations and to open the way to the 
use of geospatial information in decision-making 
processes in humanitarian contexts.” 
 Respond’s users came from five main groups: 
EU bodies, UN organizations, international 
humanita r ian aid organi zations,  donor 
governments, and international non-governmental 
organizations. Over the course of the project, more 
than 38 user organizations signed up to receive 
Respond services. 

Mapping recovery efforts
 The service provided mapping far beyond the 
disaster response phase by supporting recovery, 
rehabilitation, and reconstruction activities. 
Earth observation-derived mapping was used for 
years following the 2004 Asian tsunami, and the 
products were also used for resettlement.
 The maps were produced by a network of 
public and private value-adding centers such 
as DLR ZKI (Germany), SERTIT (France), 
and Geneva-based UNITAR/UNOSAT. The 
network was led by UK-based Astrium Geo-
Information Services. 

Satellites respond to humanitarian needs

 Respond also worked closely with the 
International Charter ‘Space and Major Disasters,’ 
an international collaboration that gives rescue 
and aid workers rapid access to satellite data in 
the event of a disaster. 
 Not all disasters have a rapid onset. Some, 
such as drought and famine, can grow for months 
before being recognized as a crisis needing 
international intervention. Once an emergency 
was recognized and assistance requested, Respond 
provided reference mapping from archived 
satellite imagery to compare to newly acquired 
satellite data specifically tasked to monitor the 
event. 
 Satellite maps also supported programs to 
help internally displaced persons and refugees. 
Customized maps were delivered to UN refugee 
agency and other non-governmental organizations 
for the planning and placement of shelters, as well 
as life-line services such as power, water, and 
sanitation. Maps were also used for rehearsing 
evacuation plans. 
 Today, the members of the Respond consortium 
are actively engaged in realizing Earth observation 
capacities for crisis response. 
 Continued availability of Earth observation 
data is prerequisite for the continuity of crisis 
mapping services in the long term. The upcoming 
Sentinel missions — developed specifically for 
the operational needs of the GMES program — 
are essential to the supply of rapid multisensor 
coverage over disaster-stricken areas. n

–Source: European Space Agency

Artist impression of European Data Relay Satellite (EDRS) system.

Floods in Bangladesh

Flood monitoring
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New app for medical diagnostics

MIM Software, the creators of Mobile MIM, 
made a new addition to the iPhone and 
iPad application family that puts handheld 

devices into the world of medical instruments. Mobile 
MIM was one of the first medical apps to be offered 
in Apple’s AppStore and also one of the first medical 
apps from the store to be cleared by the Food and Drug 
Administration (FDA).
 Mobile MIM makes reviewing scans and deciphering 
diagnoses possible while physicians are away from their 
desks, without going to a workstation or waiting for film 
results. This mobile unit allows doctors to view images 
and make diagnoses from magnetic resonance imaging, 
computed tomography, and other diagnostic technologies. 
Tools are provided to assist the physician from initial 
diagnosis to follow-up with comparison exams over time 
to monitor a patient’s response to therapy.
 While the app is free, MIM Software charges $1 for 
each uploaded scan stored on its service.
 Doctors typically analyze scans on workstations 
in low lighting. Since doctors view the app on cell 
phones or tablets, they would most likely be in 
brighter light. To provide accuracy, the Mobile MIM app 
automatically tests for poor lighting in order to make the device 
more usable — if the app user cannot view a small rectangle 
on the screen, the room is too bright. 

Mobile MIM viewed on the iPad.

 The FDA is putting together guidelines for future apps. Only 
programs that will help support a physician’s diagnosis will need 
to be examined by the FDA. n

Shedding light on mosquitoes 

Szabolcs Márka of Columbia University (USA) is using 
his expertise in optics to target the common mosquito.
 Márka, an experimental physicist, has previous 

experience using data analysis and diagnostics to enhance the 
reach of a laser to detect cosmic gravitational waves. He has 
created a “light shield” that throws off the insects’ ability to 
navigate and locate humans through light and heat.
 “Fundamental science — astrophysics, relativity, gravity — is 
like art,” says Márka, associate physics professor. Throughout his 
time studying physics as a PhD student at Vanderbilt University 
and then a post-doc at California Institute of Technology, 
he pondered a way to apply his knowledge to help people. “I 
wanted to do something that improves the lives of people and 
is important for humanity right now,” he says.
 After Márka studied the risk of malaria, which accounts 
for 20% of childhood deaths in Africa, he became interested 
in studying mosquitoes’ sensory perception with his research 
partners from Columbia University, Zsuzsa Márka and Imre 
Bartos. The researchers plan to create a light-barrier device 
that can be placed anywhere mosquitoes may be located. 
“You can put light curtains in the home, in doors, around 
the bed, in open windows,” Márka says. “Light is very easy to 
manipulate and shape to many geometries with optics. This 
could have applications that will save lives.”
 The project is funded by a $1 million Grand Challenges 

and Explorations 
grant awarded by 
the Bill & Melinda 
Gates Foundation, 
which is committed 
to putting an end to 
malaria. This is the 
second grant Márka 
was awarded by the 
foundation, a f ter 
receiving an initial 
$100,000 in 2008.
 An experiment 
proved to be effective 
after Márka used the infrared light ray in a test chamber. 
Mosquitoes flew toward the light barrier, but upon reaching 
it, turned around and flew the opposite way. 
 “The mosquitoes are probably scared,” Márka says. “They 
could go through the light barrier without getting hurt, but 
they don’t. That’s the beauty of it because you don’t have to 
necessarily kill them. You just make them go away.”
 A prototype could be several years away as Márka’s team 
continues to study the effects of intensity, shape, and color on 
mosquito behavior. n
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Using ionized plasmas  
as cheap sterilizers  
for the developing world

University of California, 
Berkeley scientists 
have shown that 

ionized plasmas like those in 
neon lights and plasma TVs 
not only can sterilize water, 
but make it able to kill bacteria 
for as long as a week after 
treatment.
 Devices able to produce 
such plasmas are cheap, which 
means they could be life-
savers in developing countries, 
disaster areas, or on the 
battlefield where sterile water 
for medical use — whether 
delivering babies or major 
surgery — is in short supply 
and expensive to produce.
 “One of the most difficult 
problems associated with 
medical facilities in low-resource countries is infection control,” 
said David Graves, chemical engineer at UC Berkeley. “It is 
estimated that infections in these countries are a factor of three-
to-five times more widespread than in the developed world.”
 Graves and his colleagues published a paper in the November 
issue of the Journal of Physics D: Applied Physics, reporting 
that water treated with plasma killed essentially all the E. coli 
bacteria dumped in within a few hours of treatment and still 
killed 99.9 percent of bacteria added after it sat for seven days. 
 Based on other experiments, Graves and colleagues at 
the University of Maryland in College Park reported at 
the annual meeting of the American Vacuum Society in 
October that plasma can also “kill” dangerous proteins and 
lipids — including prions, the infectious agents that cause 
mad cow disease — that standard sterilization processes 
leave behind.
 Plasma discharges have been used since the late 1800s to generate 
ozone for water purification, and some hospitals use low-pressure 
plasmas to generate hydrogen peroxide to decontaminate surgical 
instruments. Plasma devices also are used as surgical instruments 
to remove tissue or coagulate blood. Only recently, however, have 
low-temperature plasmas been used as disinfectants and for direct 
medical therapy, said Graves, who recently focused on medical 
applications of plasmas after working for more than 20 years on 
low-temperature plasmas of the kind used to etch semiconductors.
 “I’m a chemical engineer who applies physics and chemistry 
to understanding plasmas,” Graves said. “It’s exciting to now 
look for ways to apply plasmas in medicine.”

–Source: UC Berkeley News Center
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A brief spark in air produces 
a low-temperature plasma of 
partially ionized and dissoci-
ated oxygen and nitrogen that 
will diffuse into nearby liquids 
or skin, where they can kill mi-
crobes similar to the way some 
drugs and immune cells kill 
microbes by generating similar 
or identical reactive chemicals. 
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From Olympics to optics
By Babak Shadgan

In 2004, one of my patients was a 
gold medalist free-style wrestler. 
This athlete had to drop out 

of the competition at the 2004 
Athens Olympic Games because of 
progressive leg pain, a condition called 
“chronic exertional compartment 
syndrome” (CECS).  This condition 
causes a gradual increase in tissue 
pressure within a limited fibro-osseous 
compartment of the leg, interrupting 
intracompartmental blood flow.  The 
resulting tissue ischemia is painful and 
at times disabling. 
 In contrast to the majority of 
medical conditions, which are 
challenging to manage, treatment 
of this syndrome is straightforward 
when an early diagnosis is made. The 
current standard diagnosis is based on clinical 
assessment confirmed by measurement of the leg’s 
intracompartmental pressures. The technique 
requires inserting multiple needles into the leg 
compartments and recording intracompartmental 
pressure changes while the subject is running over 
a treadmill.
 Difficult and subjective, this method often has 
limited diagnostic values. Many people, especially 
elite athletes, refuse to undergo this kind of 
investigation, simply because of its invasive 
nature. 
 That Olympics experience inspired me to 
start investigating an alternative, noninvasive, 
and sensitive technique for early and accurate 
diagnosis of CECS. I found the solution in the 
field of optics and photonics.

Finding answers with NIRS
 In 2006, a f ter 12 years of 
musculoskeletal and sports medicine 
practice, I turned to the clinical 
research field by starting a PhD study 
on using near infrared spectroscopy 
(NIRS) for early diagnosis of 
compartment syndrome at the 
University of British Columbia 
(UBC) (Canada).
 NIRS is a non-invasive optical 
technology that uses energy from 
light in the near infrared spectrum 
to monitor changes in local tissue 
oxygenation and hemodynamics 
in real time (Figure 1). The science 

of NIRS is hinged on some of the fundamental 
principles of optics and photonics as they relate 
to the transmission of light through living 
tissues and the absorption of light by tissue 
chromophores. 
 NIRS units use lasers or diodes that transmit 
pulses of multiple wavelengths of light into 
tissues, and optical sensors that detect returning 
photons. The changes in absorption of light at 
discrete wavelengths generate raw optical data 
that can be converted by mathematical software 
algorithms into real-time concentration changes 
for each chromophore using a modification of the 
Beer-Lambert law.
 By placing a set of NIRS devices over the 
leg compartments in high-risk individuals and 

Babak Shadgan
Babak Shadgan received 
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By applying NIRS technology to people who are at risk of 
acute type of compartment syndrome, an early diagnosis is 
possible.

Figure 1: This NIRS instrumentation setup is configured 
for transcutaneous monitoring of muscle.
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monitoring changes in the leg muscle oxygenation and 
hemodynamics during exercise, CECS can be diagnosed 
noninvasively and accurately. Applying the same NIRS 
technology on people who are at risk for an acute type of 
compartment syndrome, we showed that an early diagnosis of 
this critical condition is also possible. 
 My studies on different skeletal muscles have shown that by 
measuring changes in muscle oxygenation and hemodynamics 
during exercise, NIRS will enable exercise scientists to monitor 
skeletal muscle function and fitness and measure the exercise 
capacity noninvasively in real time. 

New diagnostic concept for bladders
 Millions of people worldwide are affected by voiding 
problems, especially urinary incontinence (UI), obstruction 
and retention, which negatively impact their quality of life and 
add to mounting health care costs. Almost 42 million people in 
North America suffer from UI and the numbers are expected 
to double within 20 years as the population ages. It is also 
estimated that 1% of young children exhibit lower urinary tract 
dysfunctions (LUTD) such as incontinence and nocturnal 
enuresis. The proper treatment and management of LUTD 
requires an accurate evaluation and diagnosis. The current 
diagnostic method relies on an invasive test that requires 
urethral and rectal catheter insertion to measure changes 
in bladder pressure and urine output during bladder filling 
and emptying. Urethral catheterization is an inconvenient 
and uncomfortable procedure especially in children and can 
lead to potential complications such as urethral trauma or 
urinary tract infection. It is estimated about 40% of patients 
with clinical symptoms aren’t properly diagnosed because they 
refuse to take this difficult test. 
 In 2007, I joined a group of clinical researchers at the 
UBC Department of Urology, lead by Dr. Andrew Macnab 
and Dr. Lynn Stothers.  For the first time, our research group 
showed that NIRS can provide useful information about 
the bladder muscle oxygenation and hemodynamics during 
voiding that can facilitate diagnosis of bladder dysfunctions, 
non-invasively.
 As a muscle expert 
who has been focusing 
o n  n o n i n v a s i v e 
optical monitoring 
of muscle function, 
my collaboration on 
the study of bladder 
function in adults and 
children helped the 
group find evidence 
of detrusor muscle 
fatigue as a possible 
mechanism behind 
bladder dysfunction. 
T h i s  n e w  a n d 
important finding 
created a better understanding of the pathophysiology and 
therefore treatment of this most common urologic condition. 
Through our research, we developed a new diagnostic concept 
in urology. n

A NIRS setup for noninvasive 
evaluation of bladder function.
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Three active or planned hard X-ray free-electron lasers can produce 
extremely intense X-ray laser pulses, but each has distinct characteristics

By Jeff Hecht

Aerial view of SACLA installation in 
Japan, showing the 700-meter structure 
that includes linac undulator rooms and 
experimental stations.
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The free-electron laser (FEL) has come a long way since 
John M. J. Madey invented it at Stanford University in 
the 1970s. A major attraction has been its versatility. 

Madey’s first FEL produced infrared light, but the wavelength 
is not limited to specific atomic or molecular transitions. 
 FEL emission comes from free electrons passing through a 
periodically varying magnetic field, and its wavelength depends 
on the electron energy and the magnetic field period. That allows 
FELs to operate across an exceptionally wide spectral range.
 Short-wavelength FELs reached the soft X-ray band in 2005, 
when FLASH, the Free-Electron Laser at Hamburg (flash.
desy.de), began operation. Powered by a one billion electron-
volt (GeV) accelerator at Deutsches Elektronen-Synchrotron 
(DESY) in Hamburg, FLASH first operated at 13.5 nanometers, 
and now emits at wavelengths as short as 4.1 nm. 
 FELs reached the hard X-ray band, below 1 nm, when the 
Linac Coherent Light Source (LCLS) (bit.ly/xfelUS) began 
operation in 2009 at the SLAC National Accelerator Laboratory 
in Stanford, CA. 
 A second hard X-ray 
FEL, the SPring-8 
Angstrom Compact 
Free Electron Laser 
(SACLA) (xfel.riken.
jp) in Japan, fired its 
first X-ray laser pulses 
in June 2011. 
 A third hard-X-ray Continued on page 24  

Close-up of undulators at LCLS shortly after the XFEL’s first operation in 2009.
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Hard X-Ray FELs 
 LCLS (USA) SACLA (Japan) European XFEL

Start of commissioning 2009 2011 2015

Repetition rate 120 60 27,000

Shortest Wavelength 0.12 nm 0.08 nm achieved 0.05 nm 
 (0.07 nm 2nd harmonic) 0.06 nm design goal 

Maximum electron energy 14.3 GeV 8 GeV 17.5 GeV

system, the European XFEL (www.xfel.eu) is under construction 
in Germany by a European consortium, with operation to 
begin in 2015. 
 The emerging generation of hard X-ray FELs share key 
features. All pass beams of electrons, accelerated to relativistic 
velocity, through long arrays of magnets with alternating 
polarity. All produce short, coherent, and extremely intense 
X-ray laser pulses — orders of magnitude more brilliant than 
the synchrotron radiation long used for X-ray research. But 
each has distinct characteristics. 

U.S. Linac Coherent Light Source
 LCLS got a head start because SLAC had a linac available, 
the two-mile Stanford Linear Accelerator, a Silicon Valley 
landmark that extends under Interstate 280 near its junction 
with Sand Hill Road. Built in the 1960s for particle physics, it 
is the world’s longest linear accelerator but was no longer used 
for cutting-edge research. 

TECHNOLOGY R&D
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 SLAC overhauled its last kilometer to produce a high-quality 
beam of relativistic electrons with energies as high as 14.3 
billion electron volts (GeV) to power LCLS. 
 Electrons emerging from the accelerator pass through a series 
of 33 undulator modules, each 3.4 meters long, separated by 
60 centimeters. Together, they stretch 132 meters along the 
beam tunnel. The magnetic field alternates directions with a 
3-centimeter period along each module, bending the paths of 
the speeding electrons so they radiate X-rays. 
 As in a conventional laser, the initial spontaneous emission 
along the axis of the undulator stimulates emission from other 
free electrons in the undulator. However, X-ray lasers are limited 
to self-amplified spontaneous emission (SASE) because the lack 
of good resonator mirrors limits amplification to a single pass 
through the undulator. 
 Successful FEL operation requires “a very close coupling 
between the X-rays produced and the electrons producing 
them,” says John Arthur, who leads the LCLS X-ray Facilities 
Operations Division. The electrons travel in groups that flatten 
in the direction of their travel, and they must be kept collimated 
and in phase with the emitted X-rays through the undulator. 
LCLS produces 120 pulses per second, each typically lasting 
50 to 500 femtoseconds. 
 Self-amplified spontaneous emission is inherently chaotic, 
so the output has spikes lasting 1 to 2 fs for soft X-rays and as 
short as 300 attoseconds for hard X-rays. 
 The undulator period is fixed, but varying the number of 
acceleration stages used in the linac can change electron 
energy, tuning LCLS output between 0.12 and 3 nm. Increasing 
the wavelength from 0.15 to 1.5 nm increases the number 
of photons in a pulse by a factor of 10, keeping pulse energy 
roughly constant. A second-harmonic accessory can produce 
wavelengths as short as 0.07 nm, but at power sharply lower 
than the fundamental. 
 Grazing-incidence mirrors with about 95% 
reflectivity in the X-ray band deflect LCLS 
output to one of six stations housing specialized 
measurement instruments. 
 Most experiments require long set-up times, 
so typically only two instruments are used each 
week, one during the day and one at night. 
Meanwhile the previous week’s two experiments 
are being disassembled and the next week’s are 
being assembled.
 Experiments are already yielding results 
unobtainable with less intense X-ray sources. The 
high photon flux can remove multiple electrons 
from atoms, revealing important details of intra-
atomic quantum-mechanical forces. 
 Similarly, the intense X-ray emission allows 
scattering studies of crystals down to the 
nanometer scale, one to two orders of magnitude 
smaller than possible with synchrotrons. Arthur 
says that’s important for analyzing the molecular 
structures of proteins, many of which are difficult 
to crystallize. 

SACLA in Japan
 The Japanese SACLA X-ray FEL was built by RIKEN (a 
government-funded private research institute formally known as 
Rikagaku Kenky-jo) at the RIKEN Harima Institute in Hyogo 
Prefecture, a site it shares with the Spring-8 synchrotron source. 
 Commissioning began in late February 2011. Its first laser 
emission was at 0.12 nm on June 7. Just three days later, SACLA 
generated pulses at 0.10 nm, and on July 13 SACLA lased at 0.08 
nm, a record for the shortest wavelength directly generated by a 
FEL. Testing is continuing, and current plans call for SACLA 
to open to outside users in March 2012. 
 Built over a five-year period from 2006 to 2010, the X-ray 
FEL has been designated one of Japan’s “key technologies of 
national importance.” The physics behind SACLA is the same 
as that of LCLS and the European XFEL, but the designs differ 
in important ways. 
 A crucial difference is the 400-meter linac that was custom-
designed for X-ray FEL use rather than modified from an existing 
accelerator. A thermionic electron gun with a single-crystal 
cathode generates the SACLA input beam, and the accelerator 
can generate electric fields of 35 megavolts per meter, twice that 
of LCLS, so it can pump up electron energy faster. 
 The SACLA accelerator reached 8 GeV during preliminary 
testing, but the first laser tests were conducted with a 7 GeV 
beam. Cranking up the accelerator to 7.4 GeV was the key 
to reducing the laser wavelength from 0.1 nm in June 2011 
experiments to 0.08 nm in July. Developers hope to reach 0.06 
nm with 8-GeV electrons. The linac can fire up to 60 pulses 
per second, producing laser pulses as short as 30 fs. 
 SACLA’s undulator operates in vacuum, allowing it to have a 
shorter magnetic-field period of 1.8 cm, which produces shorter 
wavelengths for a given electron energy than is possible with 
LCLS. The 90-meter undulator contains 18 segments, each 5 
meters long, for a total of 5000 periods, more than the longer 
LCLS undulator. 

XFELs emerge
t Continued from page 23

Computer montage of the European XFEL main building at the site in 
Schenefeld: The five tunnels from which the laserlike X-ray flashes are 
led to the experiment stations will end in the underground hall beneath 
the main building. This will house labs and offices, seminar rooms, an 
auditorium, and the library.
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 The entire structure in Japan, including beam lines and 
instrument stations, stretches 700 meters, a little more than 
a third the length of the equivalent system at SLAC. Initially 
the system will include only a single instrument station, for 
hard-X-ray experiments. Four additional stations are planned 
in the same chamber, but only one will be usable at a time. 

European XFEL in Germany 
 The most ambitious plans are for the European XFEL, 
to be completed in 2015. It will be the first FEL to use a 
superconducting linac, a dedicated 1.7-km accelerator now in 
the early stages of construction that will accelerate electrons 
to energies as high as 17.5 GeV. 
 It will fire 10 bursts of 2700 pulses each — a total of 27,000 
pulses per second — which will be shared among several 
beam lines, making it the only XFEL to allow multiple users 
to perform experiments in parallel. The electron bunches “can 
be tailored to certain instruments, providing the corresponding 
experiments with the conditions they really want to have,” 
says Thomas Tschentscher, scientific director of The European 
XFEL. 
 The electron beam from the linac will be routed through 
a “switchyard” that includes three undulators in different 
locations. An initial switch will select pulses to be routed down 
one of two beams, each feeding a 175-m undulator with 4-cm 
period designed to generate X-rays between 0.05 and 0.4 nm. 
(See figure above.)
 Electrons passing through one undulator will be dumped, but 
electrons that pass through the other — having lost some of their 
energy — will be directed to a third undulator, 105 m long with a 
6.8-mm period, to produce X-rays between 0.4 and 4.7 mm. 
 “It’s a big effort to build the distribution system,” says 
Tschentscher, who is co-chair of a conference on XFELs at SPIE 
Optics + Optoelectronics. However, it offers a big advantage 
to users because it allows multiple experiments to be run 
simultaneously. Plans call for installing 10 to 15 instruments 
for experimenters. 

 The whole beam line including linac, undulators, and 
experimental stations, will stretch 3.4 km, from DESY in 
Hamburg to the town of Schenefeld. 
 Peak brilliance of the European XFEL’s beam is expected to 
equal SACLA’s, a few times that of LCLS. But with a pulse 
rate much higher than either, the European XFEL’s average 
brilliance will be a factor of 100 times higher. The high 
repetition rate should be particularly valuable for demanding 
experiments such as single-particle imaging of the three-
dimensional structure of biological objects, which require very 
large data sets. 
 With very short wavelengths, Tschentscher says, “We can 
penetrate more dense materials, and we plan to apply this to 
study dynamic processes in material science applications.” 

Future plans for XFELs
 With users clamoring for more time on X-ray FELs, developers 
are already looking farther into the future. SLAC has proposed 
using another third (1 km) of the old linac to drive a parallel 
X-ray FEL with a new undulator directed into a second 
experimental hall. 
 “If all goes as planned, we expect that LCLS II will start 
producing X-rays in 2017 or 2018,” Arthur says. 
 SLAC also is exploring designs for new undulators that 
would push to shorter wavelengths and higher brightness. 
One possibility is a two-stage XFEL, in which an initial SASE 
pulse would be taken from one undulator, and filtered to 
improve its quality, then passed through a second undulator 

that would amplify it to produce brighter 
and spectrally purer pulses for more 
demanding experiments.

–Jeff Hecht is a science and technology 
writer and the author of Understanding 
Lasers, Laser Pioneers, and Beam.

Initial switchyard for routing the European XFEL electrons through undulators to generate X-rays: A switch at left will split 
pulses between two undulators. Electrons that pass through the top undulator will be dumped. Those passing through the 
lower undulator will be passed through a third undulator to generate lower-energy X-rays. The X-rays then would be split 
among three stations, each serving two experiments.
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Ruikang K. Wang, 
profes sor  of  bio-
eng i neer i ng  a nd 

ophthalmology at University 
of Washington, recommends 
“Detection of intestinal 
dyspla sia  u sing  a ngle-
resolved low coherence 
interferometry,” published 
in the Journal of Biomedical 
Optics in October.
 A team at Duke University 
led by SPIE Fellow Adam 
Wax presents the results 
of a pilot, ex vivo study 
that uses a/LCI as a non-
invasive way to detect pre-
cancerous colon cells from 
the epithelium, or lining, of 
the colon. 
 The technique aims short 
bursts of light from the tip 
of an endoscope and could be an alternative to 
current biopsy techniques that require physicians 
to take many tissue samples, which can cause 
bleeding or perforation, or to use dyes and contrast 
agents for imaging.
 The new optical biopsy technique allows for 
depth-resolved, label-free measurement of the 
average size and optical density of cell nuclei in 
epithelial tissue to assess the tissue health. a/LCI 
has previously been used clinically to identify 
the presence of dysplasia in Barrett’s Esophagus 
patients undergoing routine surveillance.
 Since about 85 percent of all cancers begin 
within the layers of the epithelium in various parts 
of the body, Wax believes the new system could 
also work in detecting cancers of the trachea, 
cervix, or bladder. In pre-cancerous cells, the 
nuclei are misshapen and larger than normal 
cells, and they scatter light in their own unique 
way, he says. 
 “The important thing for clinicians is being 
able to detect these changes in the nuclei in 
cells just below the surface, which might not be 
detected by just looking at the lining of the colon 
through an endoscope alone,” Wax says.
 The researchers reported a statistically 
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Synthesizing AU 
nanoparticles
SPIE Fellow Akhlesh 
Lakhtakia, editor-in-
chief of the Journal 
of Nanophotonics, 
recommends “Facile 
synthesis and patterning 
of silver nanoparticles 
for surface plasmon 
generation,” published 
in the journal in July 
2011.

Rapid fabrication of 
metallic nanoparticles 
uniformly over large 
surfaces is very 
desirable for a host of 
optical applications 
such as bio/chemical 
sensing, SERS, 
photocatalysis, and 
solar-energy harvesting. 
Silver nanoparticles are 
particularly useful, due 
to their size-dependent 
display of localized 
surface plasmon 
resonance in the UV/Vis/
NIR regimes.

Jayant Kumar 
of University of 
Massachusetts Lowell 
and his coauthors 
present their facile 
single-step technique 
involving the 
photodecomposition 
of a photoactive silver 
nitrite aliphatic amine 
complex. Decomposition 
of the silver complex 
is accomplished using 
either a UV or Argon ion 
laser. 

The synthesized 
nanoparticles display 
absorption peaks that 
are characteristic 
of localized surface 
plasmon resonance. The 
fabrication technique is 
industrially scalable.

Source: Journal of 
Nanophotonics 5, 
053515 (2011); doi: 
10.1117/1.3614008

Adam Wax (right) works on the prototype with a graduate student, 
Neil Terry.
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significant correlation between increased average 
nuclear size, reduced nuclear density, and the 
presence of dysplasia at the basal layer of the 
epithelium, at a depth of 200 to 300 µm beneath 
the tissue surface. 
 “a/LCI was able to separate dysplastic from 
healthy tissues with a sensitivity of 92.9% (13/14), 
a specificity of 83.6% (56/67), and an overall 
accuracy of 85.2% (69/81),” they reported.
 The new technique could be especially useful 
for people with inflammatory bowel disease, since 
they tend to have a higher incidence of dysplasia 
in the colon, says Christopher Mantyh, colorectal 
surgeon at Duke University Medical Center 
and co-author of the paper. “The old-fashioned 
techniques we use haven’t changed in years. This 
could be a real game-changer in how we detect, 
characterize, and even treat precancerous or 
cancerous lesions.”
 Wax will discuss early cancer detection with 
coherence imaging at the 21 January Hot Topics 
session at SPIE Photonics West.
 Source: Journal of Biomedical Optics 16, 106002 
(2011); doi:10.1117/1.3631799. n
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Special Optical Engineering section on
Space telescopes

In the past two decades, the Hubble and 
other space telescopes have facilitated many 
discoveries in astrophysics and advanced 

our understanding of the Earth. Now, a new 
generation of space telescopes and observatories 
are making exciting discoveries. 
 The SPIE journal Optical Engineering is 
publishing a special section in January, focusing 
on research to enable the next generation of space 
telescopes for astrophysics and Earth science. 
 Guest editors are Mark Clampin of the NASA 
Goddard Space Flight Center (USA) and Kathryn 
Flanagan of the Space Telescope Science Institute 
(USA), one of two symposium chairs for SPIE 
Astronomical Telescopes + Instrumentation. 
They have gathered papers from researchers at the 
forefront of astronomical optics projects, including 
the James Webb Space Telescope, the X-ray Multi-
Mirror Mission (XMM-Newton), the Spitzer Space 
Telescope, and the Chandra X-Ray Observatory.
 Paper s  spa n  de s ig n  con sider at ion s , 
instrumentation, X-ray astronomy, and gamma 
ray telescopes and other optics technologies, along 
with an overview of learned experience from more 
than 20 years of the Hubble Space Telescope.

 “The design and implementation of space 
telescopes brings many of the optical science 
disciplines together with a broad range of other 
engineering disciplines such as mechanical, 
materials, and thermal engineering,” Clampin 
says. “Space telescopes represent excellent case 
studies of complex engineering systems in which 
optics play a central role.”

Recommended paper
 Clampin recommends the paper, “Advanced 
Technology Large Aperture Space Telescope 
(ATLAST): science drivers and technology 
developments,” by Marc Postman and colleagues 
at the Space Telescope Science Institute.
 The paper presents an interesting view of the 
future of large space telescopes for the ultraviolet, 
optical, and infrared. Scientists hope that data 
from the ATLAST telescope may one day answer 
the fundamental question, “Is there life elsewhere 
in the galaxy?”
 Subscribers to Optical Engineering (and/or the 
SPIE Digital Library) can access the abstracts and 
papers in this special section online. n

Movie stars
This vast canyon of dust and 
gas in the Orion Nebula is 
from a 3D computer model 
based on observations 
by NASA’s Hubble Space 
Telescope and created 
by science visualization 
specialists at the Space 
Telescope Science Institute 
(STScI). 

A 3D visualization of this 
model takes viewers on an 
amazing four-minute voyage 
through the 15-light-year-
wide canyon and the Orion 
Nebula, a vast star-making 
factory light-years away. 

This cinematic space 
odyssey is part of the new 
IMAX film Hubble 3D, which 
chronicles the 20-year life of 
Hubble. 

The giant-screen film 
showcases some of 
Hubble’s iconic pictures, 
such as the Eagle Nebula’s 
“Pillars of Creation,” as well 
as stunning views taken by 
the newly installed Wide 
Field Camera 3. 

NASA engineer Ernie Wright looks on as the first six flight-ready James Webb Space Telescope’s 
primary mirror segments are prepped to begin final cryogenic testing at NASA’s Marshall Space 
Flight Center. They are the first six of 18 segments that will form JWST’s primary mirror for space 
observations. Engineers began final round-the-clock cryogenic testing to confirm that the mir-
rors will respond as expected to the extreme temperatures of space prior to integration into the 
telescope’s permanent housing structure. Funding for JWST was uncertain for much of 2011, but 
the U.S. House of Representatives approved a NASA budget in November. The JWST is scheduled to 
launch in 2018.
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 Evidence of the success of modern 3D cinema can be seen 
from the $2-billion-grossing film Avatar to postproduction 
3D conversions of classic 2D movies like The Lion King.

From movies to medicine
 Lipton invented the ZScreen, which is the basis of the 
RealD 3D system used in modern cinema today. (Incidentally, 

gets a  
second look 

In 1977, moviegoers fell in 
love with holography the 
moment a static three-

dimensional Leia popped out 
of R2D2 in Star Wars. But in 
recent decades 3D imagery 

has left the realm of science 
fiction and has found real-world 

applications in medical imaging, aerial mapping, 
and molecular modeling. And in the past few years, the 
entertainment industry has jumped back on the bandwagon 
of stereoscopy, after a couple of decades away.
 To highlight recent work in this field, Optical Engineering 
(published by SPIE) and the Journal of Electronic Imaging 
(co-published by SPIE and IS&T) are both featuring special 
sections on stereoscopic imaging. 
• In February 2012, Optical Engineering will publish a special 

section on 3D and 4D imaging techniques and applications, 
guest edited by SPIE Fellows Lenny Lipton and Charmaine 
Gilbreath. 

• The Journal of Electronic Imaging will publish a special section 
on stereoscopic displays and applications in the January–
March 2012 issue, guest edited by Neil Dodgson and SPIE 
Senior Member Nick Holliman.

 Invented nearly a century ago, 3D cinema had a heyday in 
the 1950s and again in the 1980s, but limitations in image 
quality, display technology, and consumer eyewear prevented 
stereoscopic cinema from taking hold with viewers. Now, due 

to advances in projection and display 
technology, 3D cinema is back in 

the limelight. 

A. The late Jim Fergasen (left) and Art Berman 
working at StereoGraphics on what would become 
the ZScreen.

B. CrystalEyes eyewear and IR emitter. Introduced 
for science and industry in 1989, it is the first  
shuttering eyewear product, millions of which  
are now in use in theaters and homes.

The push-pull modulator. The left and right fields from a digi-
tal projector’s lens pass through the ZScreen which consists 
of a sheet polarizer and two pi-cells. The pi-cell axes are or-
thogonal to each other and at 45 degrees to the polarizer 
axis. The pi-cells are switched on and off out of phase with 
each other with the result that successive fields are alter-
nately left- and right-handedly polarized.
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he also wrote the lyrics to “Puff, the Magic Dragon.”) Lipton 
says, “The key to today’s successful stereoscopic theatrical 
projection is that operation has been routinized. It is now no 
harder to project a 3D than a 2D movie. That means having 
one projector do the job, not two.”
 Although current consumer attention is focused on 
entertainment applications of 3D, movies are only the tip 
of the iceberg for stereoscopic applications. Papers in these 
special sections also cover 3D imagery for archiving of cultural 
objects, viewing systems for medical imaging, visual comfort 
and viewing experience, plant-stem modeling, and stereo video 
inpainting, among other topics.
 “The authors of these papers collectively describe substantial 
advances that will have lasting technical impact on the field,” 
says Dodgson, a professor of graphics and engineering at 
University of Cambridge (UK).
 Those impacts particularly affect the medical and defense 
fields. Imagine a 3D projection of a patient, prior to a surgery. 
Or a defense-training software application that shows soldiers 
how to navigate around barriers. Automatic target recognition, 
3D modeling of structures, and surveillance are just a few of the 
applications that currently rely on the continued development 
of stereoscopic technology.
 “This is the stuff of science fiction films in the 1970s,” 
Gilbreath says, “and now we can almost do it. Math and 
technology have converged to allow us to return to this 
nascent field, and now we’re on the brink of truly interactive 
imaging. It’s time to give this a second look, to harvest these 

Optical Engineering article Illustrates optics roots

The law of refraction in Descartes treatment. Optomechanical
design of a “Helioscopic machine” for the observation of 
sunspots.

SPIE member Sarah Lane of Georgia Tech Research 
Institute recommends “Early advances on rays and 
refraction: a review through selected illustrations,” 

published in a special section on optical design in the SPIE 
journal Optical Engineering in December 2011.
 Too often we can become so immersed in what is happening 
today that we begin to forget the scientific foundations upon 
which our research is based. Giuseppe Molesini doesn’t take 
this foundation for granted.
 He presents a fascinating overview of the study of optics from 
ancient times, complete with examples and illustrations from the 
classical texts themselves. Molesini, of the Istituto Nazionale di 
Ottica in Italy, points out that “our achievements… are based on 
work and efforts of generations of scientists, technicians, artisans 
and practitioners who pioneered and developed the field of optics.”
 His review, he says, “is intended to acknowledge our primary 
roots and remember a period that has been key to the foundation.”
 The article will interest optical engineers, but those 
whose interest lies in general science, history, even art, could 
enjoy the rich historical account Molesini provides. Optical 
engineers, both veterans and those in their early careers, 
will truly appreciate the past accomplishments that enable 
modern advances, as Molesini reminds us to take a moment 
to appreciate the individuals responsible.
 Source: Optical Engineering 50, 121704 (2011); doi: 
10.1117/1.3618001. n

ideas out of the labs, and move them into medical, military, or 
entertainment applications.”

Stereoscopic advancements
 Lipton’s paper, “Brief history of electronic stereoscopic 
displays” is of particular interest to the Optical Engineering 
special section. This paper traces the development of 
stereoscopic display technology from inception in the 1920s 
through the current dominant method for commercial 
stereoscopic projection, the ZScreen.
 Lipton explains the ZScreen as follows: “Phase-shifting 
liquid crystal cells in optical series, using the input of a linear 
polarizer, output circularly polarized light at the projector’s 
field rate to encode alternate perspective fields with left- and 
right-handed circular polarization. The dynamic range of the 
ZScreen is sufficiently high, and the transition times from left 
to right and right to left are not only symmetrical but very fast, 
making it the ideal device for the purpose.”
 Although this f licker-free display technology has 
revolutionized 3D for the entertainment industry, Lipton 
notes that there is still room for technological advancement: 
“Get rid of those annoying glasses,” he says.
 This technology, too, is right around the corner.
 Papers in the special sections of Optical Engineering and the 
Journal of Electronic Imaging can be accessed via subscription or pay-
per-view at spiedigitallibrary.org/oe and spiedigitallibrary.org/jei. n
 
–Gwen Weerts is a senior editor at SPIE. 
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SPIE members among  
‘Blue Ocean’ grant winners

SPIEDigitalLibrary.org
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Ocean Optics has awarded the Phase I Blue 
Ocean Grants and Development Grants, 
an innovative program looking for ideas 

and technologies with the potential to change 
the world for the better. 
 SPIE members Zhiwen Liu, Scott Rowe and 
(Fellow) Guifang Li, were named as three of 
the 13 winners for up to $10,000 in funding for 
evaluation and development of ideas to the proof 
of concept phase. SPIE Senior member Kristen 
Maitland of Texas A&M University (USA) 
earned a development grant.
 Liu, associate professor of electrical engineering 
at Pennsylvania State University (USA), earned a 
grant for the idea of developing a reflection-type 
G-Fresnel for optical spectrometer miniaturization.
 “We are very excited about the opportunity 
provided by the Ocean Optics Blue Ocean Grant,” 
Liu said. “With the help of this grant, we plan 
to develop a reflection type diffractive optical 
element, which integrates the functionalities of 
dispersion and focusing in a single device and can 
potentially lead to compact optical spectrometers.”
 Rowe, president of Ocular Prognostics, 
submitted his idea on a commercial product 
incorporating a miniature spectrometer that can 
obtain macular pigment measurements objectively 
and accurately in less than 30 seconds.
 “We are pleased to receive this recognition of 
our efforts from Ocean Optics,” Rowe said. “This 
will augment our current development work 
towards a new generation of macular pigment 
measurement tools that will be highly valued by 
clinician and researcher alike.”
 Li, professor at University of Central Florida 
(USA), received a Phase I grant for developing 
the optical counterpart of the RF super-heterodyne 
technology for broadband spectroscopy in the Mid 
IR and into the long-wave IR.
 Maitland, a member of the SPIE Professional 
E ditor ia l  Advi sor y  B oa rd,  received  a 
developmental grant to further research fast 
detection of spectrally encoded depth scans in 
confocal microscopy for early cancer detection.
 “We will be using the grant to increase our 
volumetric image acquisition speed in a chromatic 
confocal microscope,” Maitland explained. “We 
are extremely grateful for the support from Ocean 
Optics and the Blue Ocean Grant.”
 The development grant will allow Maitland to 
facilitate further research with the use of borrowed 
or donated Ocean Optics equipment enabling the 
possibility of entering Phase II for Blue Ocean 

Grants or next year’s Phase I.
 Phase II grants of up to $100,000 will be issued 
to support proposed technology through proof of 
concept in early 2012.

Phase I grant winners are:
• Jarkko Antila, VTT Technical Research Centre 

of Finland, MEMS-based Mid-IR spectrometer
• Christopher Fraker, Diabetes Research Institute, 

Tailored oxygen levels for cell culturing
• Matthew Gunn, Aberystwyth University, 

Economical hyperspectral imager
• Guifang Li, University of Central Florida, 

Novel tunable mid IR laser sources
• Zhiwen Liu, Pennsylvania State University, 

G-Fresnel optical spectrometer miniaturization
• Hans-Peter Loock, Queen’s University, Fiber-

Optic mercury probe
• Robert Pal, Durham University / FScan, 

Handheld rapid prostate cancer screening 
instrument

• Bill Parker, Creative Microsystems, Nanoliter 
optical sensing

• Nadia Pervez, Chromation Partners, Novel 
photonic crystal spectrometer

• Scott Rowe, Ocular Prognostics, Macular pigment 
measurement

• Maurizio Tormen, CSEM SA, MEMS wavemeter
• Ian White, University of Maryland, Inkjet-

printed SERS dipsticks
• Liang Zhang, University of Washington, 

Detection system for early childhood caries

Development grant winners are:
• Kristen Maitland, Texas A&M University, 

Spectrally encoded depth scans for early cancer 
detection

• Dominic Murphy, Fusion Photonics Ltd., Fiber 
Fourier transform spectrometer

• Dustin Ritter, Engineering World Health 
organization – Texas A&M chapter, Medical 
oxygen concentrator measurement system

• Frank Rutten, Keele University, Rapid on-site 
detection of asbestos

• Eric Smith, FMIP, Realtime spectroscopy for 
the produce industry

• Kate Sugden, Aston University, Fiber Bragg 
grating sensing using new Ocean Optics 
spectrometers

• Bo Yang, University of San Francisco College of 
Marine Science, Low-cost optical pH sensors. n
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Biological molecules show true colors

For the first time, molecular events below 
the skin can now not only be seen in three 
dimensions, but in their true color.

 The new method developed by Duke University 
bioengineers detects and shows in vivid shades 
of red the levels of hemoglobin being carried 
by blood vessels, even the tiniest ones whose 
diameter can be as narrow as a few red blood cells. 
Other molecules can also be visualized, including 
medical dyes introduced to trace important 
biological mechanisms.
 The developers of the new technique believe it 
could have significant implications both clinically 
and in basic science laboratories by providing new 
perspectives of basic biological functions.
 To achieve this colorful view below the skin, 
the bioengineers modified a technique that has 
been used by physicians and researchers to provide 
cross-sectional images of biological tissues such as 
the eye and gastrointestinal tract. The technique,  
optical coherence tomography (OCT), uses 
scattered light or optical echoes to reconstruct the 
structure underneath a tissue’s surface. As such, 
it is often referred to as the optical equivalent of 
ultrasound.
 “While with conventional OCT we are able 
to see structures such as blood vessels and even 
capillaries, the main drawback is that it doesn’t 
provide some basic functional information, 
including absorption which also gives the true 
color of the structures,” said Francisco Robles, 
graduate student in the laboratory of Adam 
Wax, Theodore Kennedy associate professor of 
biomedical engineering at Duke’s Pratt School 
of Engineering.
 The results of the Duke research, supported by 
the National Institutes of Health, were published 
by Nature Photonics. 

OCT enables new applications
 “We expect that this new technique will have 
several important applications, such as visualizing 
tumor development processes like angiogenesis 
and oxygen deprivation,” Wax said. “It also could 
help in detecting disease of the eye, especially 
those that impact the tiny vessels of the eye. It 
may have effectiveness in monitoring the delivery 
and effectiveness of drugs.”
 To achieve this ability to see true colors, 
Robles developed a novel method for collecting 
and interpreting the information provided by 
the OCT procedure to simultaneously include 
information regarding the wavelengths or colors 
of light.
 “Each point on the three-dimensional image 

that we collect contains 
a great deal of useful 
in for mat ion t hat  we 
can use to reconstruct 
what’s happening at the 
molecular level,” Robles 
s a id .  “T he  dat a  not 
only help create three-
dimensional images, but 
it also contains important 
spectral information.”
 B l o o d ,  o r  m o r e 
specifically the hemoglobin 
being carried by red blood cells, provides the 
absorption that makes the process work. 
 In a sense, the hemoglobin, which carries 
oxygen, acts as a “natural” contrast agent because 
of its absorption properties, which give blood its 
red color. Many disorders can be characterized by 
the levels of blood oxygen, a characteristic that 
can be detected in true shades of red by the new 
technique.
 “The level of hemoglobin in tissue is very 
important,” Robles said. “The additional 
information we can collect enables us to see subtle 
shifts in hemoglobin levels, as well as changes in 
how the hemoglobin is being distributed in local 
tissues.”
 The Duke team tested the new system in living 
mice. When conventional OCT was employed, 
certain structures, such as muscles and vessels, 
could be observed. However, these images were 
black and white and couldn’t reveal information 
about the tissue function.
 “With the new system, we observed a wealth of 
information we couldn’t before,” Robles said. “The 
muscle layer at the surface was relatively colorless 
because of low hemoglobin levels. However, as the 
light continued through the blood vessels below, 
a red shift in color was clear. To our knowledge, 
these are the first micron-scale cross-sectional 
images of living tissue in true color.”
 The proprietary rights to the OCT technology 
are owned by Oncoscope, Inc., a Durham-based 
company founded in 2006 by Wax based on the 
Duke technology. Wax has a financial interest in 
the company.
 Other Duke members of the team were Christy 
Wilson and Gerald Grant. n

–Richard Merritt is a science writer for Duke 
University.

3D image courtesy of 
Duke University
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Harnessing
Light
The Harnessing Light II 
Committee spent the last 
year gathering information 
from photonics industry 
professionals, optical 
scientists, and others 
to assist the committee 
in identifying current 
research trends in the 
United States and priorities 
in optics and photonics.

Study director Erik 
Svedberg, senior program 
officer with the U.S. 
National Academies, 
anticipates that the 
committee’s report will be 
delivered sometime this 
spring.

More information: www.
harnessingminds.org
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New rules of engagement
Retaining physics students at the undergraduate level requires a new 
approach, one that teaches innovation and problem solving.

EDUCATION

A study at the University 
of British Columbia 
(Canada) compared 

the amount of learning 
students experienced, when 
taught in three hours over 
one week, by traditional 
lecture vs. using interactive 
activities based on research 
in cognitive psychology and 
physics education.
 The research team at 
the UBC Carl  Wieman 
Science Education Initiative 
found that students in the 
interactive class were nearly 
twice as engaged as their 
counterparts in the traditional 
class. Students from that class 
uniformly scored nearly twice 
as well in a test designed 
to determine their grasp of 
complex physics concepts. Attendance in the 
interactive class also increased by 20% during 
the experiment.
 Wieman, associate director for Science in the 
U.S. Office of Science and Technology Policy, 
believes that innovative thinking is not so much 
a gift as a skill that can be learned. The teaching 
methods he advocates also aim to make students 
more comfortable with concept-based problem 
solving, and pulling together information 
resources in new ways to create solutions. 
 The study was led by Louis Deslauriers, a post-
doctoral researcher at UBC.

Education research leadership
 SPIE leaders were on hand in Washington, DC, 
last year to congratulate Wieman on receiving the 
2011 Award for Education Research Leadership from 
the Council of Scientific Society Presidents (CSSP). 
 Ralph James, SPIE Past President and CSSP 
Chair-Elect, and SPIE Executive Director 
Eugene Arthurs were among scientific society 
leaders honoring Wieman for his strong support 
of science education, including his creative 
leadership in establishing innovative programs 
at the University of Colorado, Boulder, and UBC.
Wieman is also a recipient of the 2001 Nobel Prize 
in Physics, which he shared with Eric Cornell 
and Wolfgang Ketterle, for work related to their 
creation of the Bose-Einstein condensate.

 Wieman says that while there have been great 
advances in the study of how the brain functions 
and learns, basic teaching methods have remained 
largely unchanged for centuries.

Memorizing the recipe
 In “A New Model for Post-Secondary Education, 
the Optimized University,” Wieman wrote in 
2006: “Most students are learning that the subject 
is a set of facts that are unrelated to the workings 
of the world and are simply to be memorized 
without understanding.
 “They learn to ‘solve’ science problems by 
memorizing recipes that are of little use other 
than passing classroom exams.” 
 In a keynote address to a forum in Silicon Valley 
in May 2011, Wieman said that one of the biggest 
hurdles to making the problem-solving approach 
an integral part of science education is simply 
committing to do it. 
  “It’s not that hard to implement,” he said, “once 
the philosophical shift has been made.” n

–Rich Donnelly

SPIE Newsroom
has video
on teaching
physics, optics
The SPIE Newsroom has 
a video on the subject 
of changing the way 
optics and other physical 
sciences are taught.

Noah Finkelstein, 
associate professor of 
physics and director of 
the Physics Education 
Research group at the 
University of Colorado, 
discusses the challenges 
and opportunities to new 
approaches in science, 
technology, engineering, 
and math (STEM) 
education at spie.org/
physicsed.

Finkelstein has worked 
with Carl Wieman, 
associate director for 
science in the White 
House Office of Science 
and Technology Policy, 
and testified about 
science education before 
the U.S. Congress in 
2010.

Ralph James, SPIE Immediate Past President and CSSP Chair- 
Elect, Carl Wieman, and Martin Apple, president, Council of 
Scientific Society Presidents
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See SPIE on Facebook:  
facebook.com/spie.org
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Student leadership workshop in Brussels 

The Brussels SPIE Student Chapter Leadership Workshop 
will have a uniquely European flavor, thanks to input from a 
steering committee of officers and help from the local Vrije 
Universiteit Brussel student chapter.

In 2012, SPIE will be expanding its popular Student Chapter 
Leadership Workshop beyond its traditional home at Optics 
+ Photonics in San Diego. Officers and prospective leaders 

from nearly 200 SPIE Student Chapters can also attend a 
leadership workshop in Brussels, Belgium, occurring the day 
before the SPIE Photonics Europe meeting starts in the same 
venue. 
 The Brussels venue is a good option to bring a larger number 
of European students together due to lower travel costs within 
the continent. 
 The European Student Chapter Leadership Workshop seeks 
to replicate the highly successful San Diego model which 
attracted more than 200 participants in 2011. Chapter officers 
typically split their time between sessions devoted to improving 
their team management skills and those focused specifically on 
chapter problem-solving. Moving the good ideas and advice 
gained at the Leadership Workshop out to the rest of the 
student community has always been a challenge, but in 2011, 
students produced a video series to capture this information.
 The videos   tackle topics like inter-chapter collaboration, 
recruiting under-graduate students, and motivating chapter 
members.  To view this series visit spie.org/chaptervideo.
 Also in 2011, a group of former chapter officers who have 
become post-docs, professors, engineers, project leaders, 

and entrepreneurs returned to act as mentors. Utilizing the 
expanding network of SPIE students and alumni has helped 
students make connections that they can’t access through their 
local university setting. n

2012

12–16 August 2012

Call for Papers
Abstracts Due 30 January 2012
spie.org/op2012

The latest research on optical engineering and applications, solar energy, 
nanotechnology, and photonic devices

Conferences
-  Nanoscience + Engineering
-  Solar Energy + Technology
- Organic Photonics + Electronics
-  Optical Engineering + Applications

Conference dates 
12–16 August 2012

Exhibition dates 
14–16 August 2012

 

Location 
San Diego Convention Center
San Diego, California, USA

spie.org/op2012
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Through a global lens
ICO focuses its efforts on the developing world with the backing  
of its international committees.

By Maria L. Calvo

In 1946, just after World War II, a 
meeting of optics researchers took 
place in Paris. The optics industry 

in Europe was in critical shape. A group 
of eminent European scientists along 
with their colleagues from United States 
decided that a specific organization was 
needed to support the recovery and 
growth of optics.
 The International Commission for 
Optics (ICO) was founded in 1947, 
with its main objective to restore 
optics-related industries in Europe and 
to incentivize and expand activities in 
the optics field. In the ensuing years, 
with the development of lasers and 
optical communications, the scope of 
ICO expanded to encompass photonics. 
 Of course, today’s world is fundamentally 
different from the one in which the ICO was 
founded. But consistently through the years, 
ICO has focused its activities on those regions of 
the world which were—and are— less favored. 
Underlying its efforts is the goal of narrowing 
or eliminating the technological gap in the 
countries where scientific research and education 
lag behind.
 ICO is organized into 52 Territorial Committee 
members on six continents. In 1999, ICO added a 
membership category for International Societies, 

which included the European Optical Society 
(EOS), IEEE Photonics Society, Optical Society 
of America (OSA) and SPIE. In 2002, the African 
Network LAM and Optics Within Life Science 
(OWLS) were also admitted. 
 The societies appoint representatives at the 
time of the Bureau elections, during the triannual 
general assembly. In August 2011, ICO-22 was held 
in Puebla, Mexico. The new Bureau, for the term 
2011-2014, was elected by the General Assembly. 
Among those elected to key ICO roles were SPIE 
Fellow Duncan Moore (University of Rochester), 

EDUCATION

The global 
approach to 
optics

SPIE Fellow Joseph 
Goodman (ICO 
President 1987-1990), 
attended his first ICO 
meeting in the UK in 
1969. At that time, 
there were only a few 
organizations dedicated 
to the exchange of 
information in optics, 
“and the ICO was really 
the only international 
optics organization 
around,” he says.

Today, the ICO mission 
has expanded and 
it has taken on a 
prominent role in the 
developing world.

“The area in which 
it can have the 
most impact now is 
promoting optics and 
cooperation in optics in 
developing countries,” 
Goodman says.

From left to right: Maria Calvo; 
Vladimir Lazarev (president 
of the SPIE BMSTU Student 
Chapter, Moscow; Katarina 
Svanberg (SPIE 2011 President); 
Narine Gvorgian, 2011 
secretary of organization of 
the conference celebrating the 
5th Anniversary of the Yerevan 
University Student Chapter; 
Tygran Dadalian, president of 
the Yerevan University SPIE 
Student Chapter.

Some of the participants at the first official meeting of 
ICO held in 12-17 July 1948 at the Physics Laboratory of 
the Technische Hogeschool, Delft, Netherlands.
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ICO President, 2011-2014; SPIE member Angela 
Guzman (Florida Atlantic University), re-elected 
as secretary general; and SPIE Fellow James 
Harrington (Rutgers University), re-elected as 
treasurer. (See the full slate of elected officers: 
spie.org/ICO.)
 ICO sponsors international scientific meetings 
devoted to general and special topics in optics and 
photonics. It also supports optics and photonics 
programs at the Abdus Salam International 
Center for Theoretical Physics (ICTP), in Trieste, 
Italy, operating under the aegis of UNESCO and 
IAEA. 
 Four different ICO awards are made to scientists 
in the optics and photonics community: the 
ICO Prize, the IUPAP Young Scientist Prize in 
Optics, the ICO Galileo Galilei Award, awarded 
for outstanding contributions to the field of 
optics achieved under comparatively unfavorable 
circumstances, and ICO/ICTP Gallieno Denardo 
Award, reserved for young researchers from 
developing countries. 

Travelling lecture program
 The ICO Travelling Lecture Program supports 
lectures on modern aspects of optics by scientists 
of international reputation. The program is 
focused specially at developing nations, but is not 
necessarily restricted to them. The ICO Newsletter, 
with a total of four annual issues, is disseminated 
to all the ICO Territorial Committees (www.ico-
optics.org/newsletters.html)
 ICO participates in Education and Training 
in Optics and Photonics (ETOP). The ETOP 
Long Range Advisory Committee includes three 
professional societies: IEEE Photonics Society, 
OSA, and SPIE, as well as the ICO. Traditionally, 
SPIE publishes the ETOP Proceedings series, 
a total of 11 volumes. All the proceedings are 
free for downloading from the ICO website 
and SPIEDigitalLibrary.org. The next ETOP 
Conference will be held in Tunisia, March 2012, 
the first time in an African country.
 Another important collaboration between SPIE 
and ICO takes place at the annual Winter College 
in Optics, held at the Abdus Salam International 
Center for Theoretical Physics (ICTP), Trieste, 
Italy. The annual meeting of the Trieste System 

EDUCATION

for Optical Sciences and Applications  Advisory 
Group also takes place at ICTP. The group was 
formed by the late Gallieno Denardo to promote 
optical sciences in the developing world. Denardo 
received the 2005 SPIE Educator Award for his 
pioneering work in education in optics through 
programs addressed to young scientists from less 
favored regions of the world. 
 SPIE Vice President H. Philip Stahl, senior 
optical physicist at NASA’s Marshall Space Flight 
Center, served six years as the SPIE-appointed 
vice president to the ICO. He says the ICO’s 
outreach activities are especially important in 
countries that are developing their scientific 
efforts. “The ICO has a special place in the world 
of optics,” giving SPIE and other organizations 
better access to assist researchers and students in 
the developing world, and vice versa.
 Stahl has now been followed in the position 
by SPIE Fellow and Past President María Yzuel, 
professor at Universitat Autònoma de Barcelona. 
Yzuel also served as ICO elected Vice-President 
for the terms 1990-1993 and 1993-1996.
 ICO also participates in the international 
program: Active Learning in Optics and 
Photonics (ALOP), with special emphasis on 
Latin American high schools. The ALOP team 
has presented 13 workshops since the program’s 
launch in 2003 with support from the ICTP, 
SPIE, UNESCO, and other organizations. The 
team received the 2011 SPIE Educator Award for 
its work, and the award presentation took place 
at the Winter College in Trieste.
 Through close  cooperat ion between 
professional international organizations, such as 
SPIE and ICO, programs in optics and photonics 
are supported and strengthened, with the goal of 
building a more balanced and sustainable world 
for our future generations. n

SPIE Fellow Maria L. Calvo is 
the past president of the ICO 
and a professor at Universidad 
Complutense de Madrid.

International 
connections
Since its inception, ICO 
has been an Affiliated 
External Commission of 
the International Union 
of Pure and Applied 
Physics (IUPAP). In 
2005, ICO became a 
Scientific Associate of 
the International Council 
for Science (ICSU). 

The foundational ICO 
objectives continue to 
apply at present and into 
the foreseeable future: 
the expansion of optics 
and photonics in the 
world of science, while 
enhancing links with 
education, industry and 
technology. 

For more information, 
visit www.ico-optics.org.

ICO, SPIE support 
Ukraine event
ICO, SPIE, and other 
organizations supported the 
10th International Conference 
on Correlation Optics in 
Ukraine last September where 
SPIE presented awards for best 
student papers. Winners were:
• A. and E. Isaeva, Saratov 

State University (Russia)
• SPIE member Mariia 

Pashchenko, Kharkiv 
Institute of Low 
Temperatures, National 
Academy of Sciences 
(Ukraine)

• Krzysztof Pokorski, Warsaw 
Technology Institute (Poland)

• Svetlana Sviridova, Odessa 
National University (Ukraine)

• Alexei V. Vokov, Institute of 
Physics, National Academy 
of Sciences (Ukraine)

ICTP Winter College in Optics in Trieste, Italy

(P
ho

to
 c

ou
rt

es
y 

IC
O

)



36 SPIE Professional | JANUARY 2012

International Year of Light:  
Proposal clears important hurdle

MEMBERSHIP

The International Union 
of Pure and Applied 
P h y s i c s  ( I U PA P ) 

endorsed the International 
Year of Light (IYOL) project in 
early November, opening the 
doors to consideration by the 
U.N. Educational, Scientific 
and Cultural Organization 
(UNESCO), after the 27th 
IUPAP General Assembly held 
in London.
  “There was tremendous 
interest in the proposal’s 
goals and ambition to broadly 
impact many different areas 
of science,” said SPIE member 
John Dudley, secretary for 
the Steering Committee and 
Secretariat.
 “The IUPAP General Assembly has now 
endorsed the proposal with strong support, noting 
particularly the aims to promote education and 
to improve the quality of life of citizens in the 
developing world.” 
 Members of the International Advisory Board, 
including SPIE Executive Director Eugene 
Arthurs and SPIE 2011 President Katarina 
Svanberg, presidents of the European Physical 
Society, the IEEE Photonics Society, and OSA 
assembled in London to present the Year of Light’s 
objectives to the leaders of the physics community.
 IYOL, proposed for 2015, would be a global 
initiative to highlight to the citizens of the world 
the importance of light and optical technologies in 
their lives, futures, and the development of society.
The project includes various activities that would 
continue through the year based on four themes: 
the Science of Light, Tools for the Future, Light 

Get mobile with SPIE Newsroom 
App for iPhone® and iPad®

Award winning technical articles and news.
Available from iTunes®  
and at spie.org/mobile

Cecilia Jarlskog, Lund University (Sweden) & IUPAP President; 
Sukekatsu Ushioda,  National Institute for Materials Sciences (Japan) 
and IUPAP Past-President; Robert Kirby-Harris,  Institute of Physics 
(IOP) and IUPAP Secretary General; and Rudzani Nemutudi, iThemba 
Labs (South Africa) and IUPAP Associate Secretary General

for Development, and Pioneers of Light. All 
activities will include events or communication 
from leading scientists in the field. A Year of 
Pioneers will follow a 12-month calendar where 
each month will highlight a particular scientist.
 The year 2015 was chosen because of important 
milestones that date back 50, 100, 150 and 200 
years — beginning with Augustin Jean Fresnel’s 1815 
publication of his first work introducing the theory 
of light as a wave. In 1915, the theory of General 
Relativity developed by David Hilbert and Albert 
Einstein showed how light was at the center of the 
structure of space and time.
 While the details of events and programs are 
still to be organized, the underlying message of 
IYOL is how light-based technologies directly 
respond to the needs of humankind by providing 
access to information, promoting sustainable 
development, and increasing societal well-being.
 The next step is to submit the proposal to the 
UNESCO to receive approval. n

SPIE Executive Director 
Eugene Arthurs at 
Han’s Laser Technology 
Company in Shenzhen, 
China, with company 
president Qitao Lue. (The 
characters on the wall 
behind them are laser-
etched.)  

On a November trip to 
Shenzhen and Hong 
Kong, Arthurs gave an 
invited talk at the annual 
conference of the Hong 
Kong Optical Engineering 
Society (HKOES). He also 
visited several educational 
institutions. 

SPIE has long-standing 
ties with many members 
of HKOES dating from 
their involvement in a 
former regional chapter 
of SPIE that helped 
form the nucleus of the 
organization.

Defense & Security

SPIEDigitalLibrary.org
Find the answer
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SPIE and SCHOTT launch new 
lecture program for student chapters

A new SPIE-SCHOTT lecture program is 
bringing valuable work-world insights as 
well as field-proven technical knowledge 

to SPIE Student Chapter members. The series 
launched in October at the University of 
Rochester with a lecture on optical glass by 
Michelle deCastro, a sales manager and former 
applications developer at SCHOTT North 
America Advanced Optics Division.
 “The public lecture was informational, and the 
discussion that followed over lunch was great,” 
said Chapter member Daniel Christensen after 
deCastro’s talk. “Having someone from SCHOTT 
give us her perspective was a valuable resource for 
real-world advice.”
 “We are very pleased to be a part of this 
lecture program as a way to express SCHOTT’s 
motto, ‘Your Partner for Excellence in Optics’,” 
said Marita Paasch, vice president of SCHOTT 
Advanced Optics. “With our contribution to 
the SPIE Student Chapters, we are engaging 
with future potential employees, customers, or 
partners and sharing the expertise and excellence 
in optics we have accumulated over the last 125 

years. We are constantly expanding our portfolio 
to reflect current market developments and the 
needs of our customers. This requires exchange 
and close communication with our partners, and 
the cooperation with the SPIE Student Chapters 
is a perfect opportunity benefiting both parties.”
 “We are delighted that SCHOTT has taken the 
visionary step of sponsoring these lectures,” said 
SPIE Executive Director Eugene Arthurs. “The 
inspiration that working professionals provide to 
students is invaluable. Even beyond sharing their 
insights and serving as mentors and role models, 
the lecturers create a pathway of communication 
between industry and academia that informs the 
direction of each. We commend SCHOTT for this 
demonstration of their dedication to helping to 
ensure a well-qualified workforce for the future.”
 SPIE is working with its Student Chapters to 
match speakers with opportunities. This year’s series 
will be offered to chapters on the U.S. East Coast.
 SCHOTT is a multinational technology-based 
company developing and manufacturing special 
glass, specialty materials, components and systems 
for more than 125 years. n

Dalton receives 
Pauling Award

SPIE Fellow Larry 
Dalton, professor 
emeritus at University 
of Washington (USA), 
received the Linus 
Pauling Award. The 
award is named after the 
1954 Nobel Laureate in 
chemistry.

Photo by Nicole Boand

Current, past, and future 
presidents of SPIE are active in 
the Council of Scientific Society 
Presidents (CSSP), which met in 
Washington, D.C., in December 
to discuss the key role scientific 
societies play in communicating 
the importance of science to 
legislators and the public.

Cora Marrett, deputy director of the 
National Science Foundation (left), with 
SPIE President Eustace Dereniak.

SPIE President-Elect William Arnold; Ralph James, a past SPIE President 
and Chair-Elect of the CSSP; John Holgren, scientific adviser to the U.S. 
President; and SPIE President Eustace Dereniak.

SPIE President Eustace Dereniak; Ray Bowen, chair of the 
U.S. National Science Board; and SPIE President-Elect 
William Arnold.
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President
Eustace Dereniak
University of Arizona 
(USA)

Directors

Immediate Past 
President
Katarina Svanberg
Lund University Hospital 
(Sweden)

President-Elect
William Arnold
ASML USA

Vice President
H. Philip Stahl
NASA Marshall Space 
Flight Center (USA)

Secretary/
Treasurer
Brian Lula
Physik Instrumente LP 
(USA)

Executive 
Director
Eugene G. Arthurs
SPIE (USA)

2012 SPIE 
Leadership

The following officers and directors 
will serve as SPIE leaders in 2012. 
Contact anyone listed here through 

Bobbie Lively, SPIE director of executive 
and administrative services, at bobbie@spie.
org. For more information, go to spie.org/
leadership.

Katarzyna  
Chalasinska-Macukow
Uniwersytet 
Warszawski (Poland)

Junhao Chu
East China Normal 
University (China)

Judy Fennelly
Air Force Research 
Lab (USA)

Maryellen Giger
University of Chicago 
(USA)

John Greivenkamp
University of Arizona 
(USA)

James G. Grote
Air Force Research 
Laboratory (USA)

Peter Hartmann
SCHOTT AG 
(Germany)

Joseph M. Howard
NASA Goddard Space 
Flight Center (USA)

Jay Kumler
Jenoptik Optical 
Systems (USA)

Robert Lieberman
Intelligent Optical 
Systems, (USA)

Jacobus “Jim” 
Oschmann
Ball Aerospace & 
Technologies (USA)

Seung-Han Park
Yonsei University 
(South Korea)

Ralph Tatam
Cranfield University 
(UK)

Bruce Tromberg
University of 
California, Irvine 
(USA)

D. P. Tsai
National Taiwan 
University (Taiwan)

Lisa M. Tsufura
CVI Melles Griot 
(USA)

Toyohiko Yatagai
Utsunomiya 
University (Japan) 
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Advances in applications of photonics, 
optics, lasers, and micro/nanotechnologies

16–19 April 2012

Location 
The Square Conference Centre 
Brussels, Belgium

www.spie.org/pe2012

Conference dates 
16–20 April 2012 

Photonics
2012

Plan to Attend

SPIE members honored with 
Presidential Early Career Awards

Several SPIE members are among those being 
honored by U.S. President Barack Obama 
with the 2011 Presidential Early Career 

Award for Scientists and Engineers this year.
 The Presidential Early Career Awards embody 
the high priority the Obama administration 
places on producing outstanding scientists and 
engineers to advance the nation’s goals, tackle 
grand challenges, and contribute to the American 
economy, the White House announcement said.
 SPIE members honored at a White House 
ceremony include:
• Aydogan Ozcan (University of California, 

Los Angeles)
• Lan Yang (Washington University in St. 

Louis)
• Gang Logan Liu (University of Illinois at 

Urbana-Champaign)
• Michael Escuti (North Carolina State 

University)

 Ozcan, Yang, 
and Escuti are 
authors of papers 
to be presented at  
SPIE Photonics 
West in January, 
and Ozcan and 
hi s  team wi l l 
present at SPIE 
Defense, Security, 
and Sensing in 
April. Liu recently 
authored a paper 
at SPIE Optics + 
Photonics.
 Hear Ozcan 
talk about his lab’s work in a SPIE Newsroom video 
spie.org/ozcan1. Read more about the team’s work at 
spie.org/ozcan2.

Ozcan Yang

Liu Escuti

Bowers  
receives 2012  
John Tyndall 
Award
SPIE member John 
Bowers is the recipient 
of the 2012 John Tyndall 
Award for pioneering 
research in hybrid-silicon 
lasers and photonic 
integrated circuits.

The award is named after 
19th century scientist 
John Tyndall who was 
the first to demonstrate a 
phenomenon of internal 
reflection.
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For more than 35 years, there’s been one “must-attend” event 
for those charting the course for key lithographic technologies in 
the semiconductor industry. It’s been through different names and 
venues, but SPIE Advanced Lithography has always been located in 
Silicon Valley. It will take place 12-16 February 2012 at the San Jose 
Convention Center. 

“SPIE over many years 
has played an important 
role by coordinating this 

event,” says Harry Levinson, 
symposium co-chair. The 
event brings together the 
chipmakers and the people 
who make materials and 
equipment that go into the 
making of the microchips and nanochips.
 “It’s really important to have all these people 
come together,” says Levinson, who manages 
the Strategic Lithography Department for 
GLOBALFOUNDRIES (Milpitas, CA). “It’s a 
good forum to share the needs from my side, 
which is the chipmaker, with those who produce 
the equipment that enables that chipmaking to 
take place. Advanced Lithography is a key place 
where that cross-fertilization happens.”
 With the addition of a new conference in 2012 
covering advanced etching and related processes, 
the total spectrum of lithographic patterning 
technology is presented across seven complementary 
conferences, and organizers expect new opportunities 
for important information exchange. Scaling has 
required thinner resists, which challenges the etch 
engineers.  Pattern collapse — which lithographers 
have seen for many years — is starting to be seen 
after etch. These represent a couple of areas for 
cross-fertilization, and Levinson expects there will 
be more.  
 Symposium chair is Donis 
Flagello, Nikon Research 
Corp. of America. 

The next solution
 Through the ups and downs 
of the semiconductor industry, 
the symposium has always 

ref lected the challenges, trends, and most 
importantly, the future vision of the key tools in 
the chipmakers’ landscape. In recent years, one 
big subject has been EUV (extreme ultraviolet 
lithography), which is the most likely candidate 
to enable the continuation of Moore’s Law. Yet 
not everyone believes it is up to the task. If not 
EUV, what?
 On the other side of that coin, a lively 
discussion is likely to take place at the Tuesday 
panel discussion entitled “EUVL Isn’t the 
Solution: Are the Alternative Lithographic 
Technologies Ready?” As part of the Alternative 
Lithographic Technologies IV conference, 
moderators Douglas J. Resnick, (Molecular 
Imprints, Inc.) and William M. Tong, (KLA-
Tencor Corp.) and panelists will review the 
progress made in each of the alternative 
lithographic technologies and identify the gaps 
that need to be addressed to move them forward. 
Issues include resolution, throughput, defectivity, 
and infrastructure readiness.
 Panel discussions are also scheduled on the 
following topics:
• Metrology Solutions for Sub-10nm Advanced 

3D Integrated Memory and Logic Devices, 
moderated by Christopher L. Sole and Richard 
M. Silver (National Institute of Standards and 
Technology)

• Wild and Crazy Ideas, moderated by Nigel 
R. Farrar, (Cymer, Inc.) and Mircea V. Dusa, 
(ASML US. Inc.)

 The great thing about “wild and crazy” ideas, 
says Levinson, is the possibility that after a few 
years they might not be so wild and crazy anymore.
 “I remember discussing immersion lithography 
with fellow engineers in the 1980s, and there 
were many people who did not think it would be 
practical,” he says. “There was very little industry 

SPIEDigitalLibrary.org
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Flagello

Levinson

Advanced
Lithography

EUV
The semiconductor 
industry is now well-
engaged with effecting 
the transition of EUV 
lithography from the 
laboratory to the wafer 
fab. Consequently, 
there is now a focus 
on the engineering 
challenges associated 
with productivity — 
light source intensity, 
equipment reliability, 
and yield. There is 
also considerable 
attention being given 
to issues related to 
the manufacturing of 
products — process 
integration, process 
control, and OPC. 

The speed at which 
these remaining 
problems are solved 
will determine how soon 
EUV lithography will be 
implemented in high 
volume manufacturing. 

SPIE Advanced 
Lithography provides 
an excellent opportunity 
for lithographers to 
learn about the status 
and solutions for the 
relevant concerns. 

– Harry Levinson

Nano/Micro 
Technologies



JANUARY 2012 | SPIE Professional 41

EVENTS

Structures/NDE
Smart

interest in negative-tone resist processes only a 
few years ago, and today it is used in high-volume 
manufacturing.  EUV, once a wild and crazy idea, 
has gained acceptance, even if not yet ready for 
manufacturing. Directed self-assembly is another 
idea that is moving toward ‘respectability.”’
 On Monday morning, the plenary session 
will feature three talks: “The Mobile Wireless 
Phenomenon: A Continued Need for Advanced 
Lithography,” by Jim C. Clif ford (CDMA 
Technologies); “High-Resolution Patterning: 
A View of the Future,” by C. Grant Willson, 
(University of Texas at Austin); and Squares 
Do Not Make Good Frisbees,” by Christopher 
J. Progler (Photronics Technologies).
 The session typically begins with the presentation 
of the Frits Zernike Award, given each year in 
recognition of outstanding accomplishments in 
microlithographic technology, especially those 
furthering the development of semiconductor 
lithographic imaging solutions. The award is 
sponsored by ASML and Cymer.
 Several other award presentations take place 
at SPIE Advanced Lithography:
• 2011 Diana Nyyssonen Memorial Award 

for best paper in the Metrology, Inspection, 
and Process Control for Microlithography 
conference

• The 2011 C.  Grant 
Willson Best Paper Award  
in the Advances in Resist 
Materials and Processing 
Technology conference, 
sponsored by IBM

• The 2012 Hiroshi Ito Memorial Award for 
Best Student Paper in the Advances in Resist 
Materials and Processing Technology conference, 
sponsored by IBM

• The 2011 Jeffrey Byers Memorial Best Poster 
Award in the Advances in Resist Materials and 
Processing Technology conference, sponsored 
by Tokyo Electron Ltd.

• The 2012 Best Student Paper Award in 
Optical Microlithography for the Optical 
Microlithography conference, sponsored by 
Cymer.

 A two-day exhibition on Tuesday and Wednesday 
is a highlight of the week, offering attendees the 
opportunity to see the latest technology available 
from the industry’s top semiconductor suppliers, 
integrators, and manufacturers.
 For more information and to register for SPIE 
Advanced Lithography, visit spie.org/al or follow 
on Twitter: @spieLitho. n

–Rich Donnelly

Advanced Lithography is a key 
place where cross-fertilization 
happens.

–Harry Levinson

SS/NDE highlights animal (and human) solutions to design challenges 

The 19th annual SPIE Smart Structures and 
Materials + Nondestructive Evaluation 
and Health Monitoring (SS/NDE) will 

take place at the Town & Country Resort 
and Convention Center in San Diego, 11-15 
March 2012. One of the world’s most important 
events on monitoring of structural integrity 
and adaptive/intelligent structures, SS/NDE 
addresses challenges in a broad range of fields, 
from healthcare to homeland security.
 The symposium wil l  feature plenary 
presentations by Peter Nagy (University of 
Cincinnati), Jinsong Leng (Harbin Institute 
of Technology), and the 2011 SSM Lifetime 
Achievement Award winners,  Amr Baz 
(University of Maryland, College Park), and 
Kon-Well Wang (University of Michigan). The 
San Diego Zoo will return to give a presentation 
on Bio-inspiration in Smart Structures, featuring 
a number of special “animal ambassadors” who 
will demonstrate the elegant features that nature 

has developed to solve complex real-life design 
challenges.
 The meeting will also include the annual 
EAPAD-in-Action 
session that turns the 
spotlight on electroactive 
polymer (EAP) materials 
and their applications and 
increases the recognition 
of their potential for 
smart structures. New 
materials and applications 
are continuing to emerge 
and this session will 
provide attendees with 
an opportunity to see 
EAP materials in action.  
 For more about this 
year’s event, visit spie.org/
ssnde or Tweet with us @
SmartStructuresNDE.

Proximity to the San Diego Zoo enables 
appearances by some special guests at SS/NDE.

DSA course  
offered for  
first time
Among the new courses 
at SPIE Advanced 
Lithography in 2012 is 
“Directed Self-Assembly 
and its Application to 
Nanoscale Fabrication,” 
taught by DSA pioneers 
Juan de Pablo, Paul 
Nealey, and Ricardo 
Ruiz. 

DSA has been of 
increasing interest at 
the symposium and in 
the industry, and is a key 
emerging technology 
to extend optical 
lithography. 

A slate of 12 half- 
and full-day courses 
complements the 
technical program at the 
symposium.
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SPIE will host the 40th Medical Imaging symposium 4-9 
February 2012 in San Diego, CA. The event will focus 
on the physics of medical imaging, image processing, 

CAD, PACS, ultrasonic imaging, and biomedical applications.
 SPIE Medical Imaging will feature more than 1000 
presentations on the latest research and technology in the field, 
eight technical conferences, and 13 courses and workshops. 
SPIE now offers Medical Physics Continuing Education Credits 
at the event. There will also be social and networking events, 
as well as student paper and poster awards. 
 Paul Chang of the University of Chicago School of Medicine 

Medical Imaging
40 years and counting

will give a plenary presentation on Monday.
 SPIE members Joseph Reinhardt (University of Iowa) and  
Nico Karssemeijer (Radboud University Nijmegen Medical 
Center) will serve as symposium chairs.
 As part of the anniversary celebration, organizers are 
collecting anecdotes and photographs from the history of the 
meeting. If you have something to contribute, please contact 
sandyh@spie.org.
 For more about this year’s event, visit spie.org/mi or Tweet 
us @Medical_Image.

IS&T/SPIE will host the Electronic Imaging Symposium 
22-26 January 2012 in Burlingame, CA, near the San 
Francisco airport. The event will include 21 conferences 

and more than 750 papers. Electronic Imaging highlights 
multimedia and visual image processing, computer vision, 
mobile applications and 3D imaging systems. SPIE Fellow Majid 
Rabbani from Eastman Kodak Company is symposium chair 
and SPIE member Gaurav Sharma of University of Rochester 
(USA) is symposium co-chair.
 Electronic Imaging is organized into six program tracks this 
year, covering all aspects of electronic imaging, from image 
sensing to display and hardcopy. Eighteen courses are also 
offered.
 The highly successful, interactive, hands-on demonstration 

Electronic Imaging
Exploring the state of the art in imaging technologies

Defense, Security, and Sensing

of electronic imaging-related hardware, software, and display 
will return this year. The demonstration is open to all 
symposium attendees and commercial entities working in the 
realm of electronic imaging.
 The Tuesday evening demonstration session represents a 
unique networking opportunity, a time when attendees can 
see the latest research in action, compare commercial products, 
and ask questions of technically knowledgeable demonstrators. 
The demonstration session will take place in conjunction with 
the symposium poster session.
 On Monday evening, the popular 3D Theatre will feature the 
latest content from around the world in a large-screen format.
 For more about this year’s event, visit spie.org/ei or follow 
on Twitter: @electroimaging.

New location in Baltimore, MD 

on photonics technologies related to defense, national security, 
and sensing.  In addition to more than 2300 papers, 50 short 
courses will provide training and professional development 
opportunities in subjects including IR sensing and systems, 
lasers, robotics, homeland security, and more.
 Conference track topics cover IR technologies, applications 
in homeland security and defense, imaging and sensing for 
industry, environment and health, laser sensors and systems, 
micro and nano sensor technologies,  space-related technologies, 
display technologies, signal and image processing, sensor data 
exploitation,  information systems and networks, and more. New 
conferences in 2012 include Compressive Sensing, Full-motion 
Video Technologies for ISR, and Cyber Sensing.
 For more information: spie.org/dss or follow on Twitter: @spiedss.

Record participation is anticipated at SPIE Defense, 
Security and Sensing (DSS) in Baltimore, MD, 23-27 
April 2012.  In an era of tightening budgets and focus 

on efficiency, SPIE responded to constituent concerns by 
moving this critical meeting from its prior location in Orlando 
to the industry-dense northeast, close to the center of U.S. 
government funding in Washington, DC.
 A highlight this year will be the plenary presentation by 
Gen. Bruce Carlson, director, National Reconnaissance Office. 
Special sessions on government funding and DARPA programs 
will add to the robust technical program, and the world’s largest 
defense contractors will  showcase their products and mission-
critical technologies in the 500-company exhibit.  
 DSS has become the largest international symposium focused 



JANUARY 2012 | SPIE Professional 43

CAREER

Helping engineers  
and scientists stay 

current and competitive

Digital
SPIE

Library
SPIEDigitalLibrary.org

Find the answer



44 SPIE Professional | JANUARY 2012

New biomedical optics treatments for 
critical diseases and for restoring sight, 
the latest green photonics enabling 

sustainable energy solutions, laser innovations for 
manufacturing, communications, and much more 
are on the program at SPIE Photonics West 2012.
 On a continuing growth trend, total 
attendance at Photonics West 2012 is expected 
to top 19,000. Attendees will have access 
to technical sessions, industry panels, two 
exhibitions, and other events covering advances 
in medical therapeutics and diagnostics ; 
semiconductor, gas, fiber, and diode lasers; 
micro/nanofabrication; MEMS; optoelectronic 
materials and device; displays; communications; 
and related topics.
 Photonics West will be held 21-26 January at 
the Moscone Center in San Francisco, CA (USA) 
to showcase the many technologies and products 
being developed to make the world better through 
photonics.

BiOS highlights
 The BiOS technical program at SPIE Photonics 
West in January — once again the largest of the 
event’s four symposia — is helping to draw more 
exhibiting companies than ever to the BiOS Expo 
on opening weekend.
 The BiOS program includes nearly 1800 
technical presentations in tracks on photonic 
therapeutics and diagnostics; clinical technologies 
and systems; tissue optics, laser-tissue interaction, 
and tissue engineering; biomedical spectroscopy, 
microscopy, and imaging; and nano/biophotonics. 
Technical topics include enabling technologies 
for applications such as treatments for cancer, 
stroke, epilepsy, vision loss, and more.
 A new conference has been added this year 
on Optical Techniques in Pulmonary Medicine, 
and sessions on optogenetics have been added 
to conferences on Photons and Neurons and on 
Optical Biopsy.
 Featured sessions will begin with the popular 
BiOS Hot Topics session facilitated by SPIE 
member Sergio Fantini of Tufts University (USA) 
on Saturday night.

EVENTS

 Speakers and topics include:
• SPIE member Daniel Palanker 

(Stanford University), “Photo-
voltaic retinal prosthesis for 
restoring sight to the blind” 

• SPIE member Brian Wong 
(Beckman Laser Institute, 
University of California, Irvine), 
“Emerging applications for optical 
coherence tomography in the 
head, neck, and upper airway” 

• SPIE member Adam Wax 
(Duke University), “Early cancer 
detection with coherence imaging” 

• SPIE member  Xingde  L i 
(Johns Hopkins University), 
“Scanning fiber optic nonlinear 
endomicroscopy” 

• SPIE Fellow Stephen Boppart 
(University of Illinois/Urbana 
Champaign), “Coherence imaging 
of cancer with novel optical 
sources” 

• Vasilis Ntziachristos (Technical 
University Munich), “Advances 
in fluorescence and opto-acoustic 
imaging” 

• SPIE member Elizabeth Hillman 
(Columbia University), “In-vivo 
microscopy: a new window on the 
brain” 

• Seok Hyun Yun  (Harvard 
University and Massachusetts 
General Hospital), “Bio laser” 

• Eva M. Sevick, (University of 
Texas Health Science Center), 
“Lymphatic Flow Imaging”

 SPIE member W. E. Moerner of 
Stanford University (USA), plenary 
speaker in the Nano/Biophotonics 
track, will discuss “Single-molecule 
active control microscopy for 
nanoscale 3D cell images.”
 SPIE Fellows James Fujimoto 
of Massachusetts Institute of 

Job Fair @  
Photonics West
Whether you’re looking 
for a better job, re-
entering the workforce 
or just starting out, plan 
to visit the SPIE Job 
Fair at Photonics West 
in San Francisco 24-25 
January.

Admission is free to 
those with technical 
conference or 
exhibition badges, and 
all services through 
the SPIE Career Center 
are free to individuals 
seeking employment. 
Recruiters from top 
optics and photonics 
companies will be 
available to discuss 
current and future job 
openings onsite at the 
Moscone Center.

Over the years, SPIE 
has worked with more 
than 3000 companies, 
recruiters, and research 
institutions to help find 
technicians, technical 
sales people, scientists, 
and engineers. 

Can’t make it to the 
Job Fair in person? 
Go online to post your 
resume at spie.org/
careercenter.

Palanker

Wong

Wax

Li

Boppart

Hillman

Yun 

Sevick 

Ntziachristos

BiOS program feeds SPIE Photonics West 
growth trend in San Francisco
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Technology (USA) and R. Rox Anderson of 
Massachusetts General Hospital and Harvard 
School of Medicine (USA) will serve as symposium 
co-chairs for this international forum.

LASE highlights
 The LASE symposium, co-chaired by Friedhelm 
Dorsch of TRUMPF (Germany) and Alberto 
Piqué of U.S. Naval Research Lab (USA), will 
showcase the latest fundamental and applied 
research on new laser sources and applications. 
Topics include basic laser device and materials 
research, semiconductor lasers and LEDs, 
device and system engineering for emerging 
nanotechnologies, microelectronic and photonic 
manufacturing, and free-space communications.
 Highlights include laser conferences on fiber, 
solid state, disk, and ultrafast lasers plus the world’s 
largest concentration of semiconductor laser/LED 
content at one event. Applications include lasers 
for free-space communications, industrial, and 
biomedical use.
 A new conference this year is 
on High-Power Laser Materials 
Processing: Lasers, Beam Delivery, 
Diganostics, and Applications.
 LASE plenary speakers are:
• SPIE Fellow Federico Capasso 

(Harvard University), “Plasmonics 
for beam shaping and wavefront 
engineering” 

• SPIE Fellow Ed Moses (Lawrence 
Livermore National Lab), “The 
National Ignition Facility and 
progress towards inertial fusion 
ignition” 

• Peter Leibinger (TRUMPF), 
“Successful technology approach 
for lasers in manufacturing”

 Conference attendees are invited 
to attend the LASE poster session on Tuesday 
evening. Authors of poster papers will be present 
to answer questions concerning their papers. 

OPTO highlights
 Klaus P. Streubel of OSRAM (Germany) 
will chair this year’s OPTO symposium. 
Topics addressed include optical interactions, 
optoelectronic materials, semiconductor lasers and 
LEDs, solid-state lighting, photonic integration, 
displays and holography, nanotechnology in 
photonics, photonics packaging, and optical 
communications, and their integration for a 
variety of commercial applications. 
 Many of today’s green technologies, along with 
enhanced display screens, faster communication, 
and more efficient optical storage devices, sprang 
from ideas presented at OPTO conferences.

 Two new conferences have been 
added:
• Physics, Simulation, and Photonic 

Engineering of Photovoltaic 
Devices 

• High Contrast Metastructures 
 OPTO plenary speakers will 
include:
• SPIE member Erez Hasman 

(Technion-Israel Institute of 
Technology) ,  “Spinopt ics : 
spin degeneracy removal in 
nanostructures” 

• C o n n i e  C h a n g - H a s n a i n 
(Univers i ty  of  Cal i fornia , 
Berke ley) ,  “High-contras t 
metastructure for integrated 
optics.” 

• David Awschalom (University 
of California, Santa Barbara), “Engaging spins 
in semiconductors for quantum information 
processing.” 

MOEMS-MEMS highlights
 The MOEMS-MEMS symposium, with its main 
focus on Micro/Nanofabrication and Devices/
Applications/Reliability, drew 226 submissions 
for its six specialized conferences for 2012. This 
is an increase of 7% from 2011 and a clear sign 
of the interest for both industry and academia.
 “Experts from all over the world will have the 
opportunity to learn about the latest developments 
in these fields as well about the latest trends in 
advanced fabrication, microfluidics, adaptive 
optics and reliability” says SPIE member and 
symposium co-chair Harald Schenk of the 
Fraunhofer Institute for Photonic Microsystems 
(Germany).
 For the first time at MOEMS-MEMS, a 
symposium-wide prize for best paper 
and best student paper will be 
awarded at the plenary session.
 “The quality of work presented at 
MOEMS-MEMS is consistently high, 
says SPIE member and symposium 
co-chair David Dickensheets of 
Montana State University (USA). 
“We believe these awards will 
help to draw attention to some of 
the outstanding research being 
presented at this symposium.” 
 MOEMS/MEMS plenary speakers 
are:
• Michael Roukes (Caltech), 

“Large-scale integration of 
nanosystems” 

• Samuel Schaevitz (Lilliputian 

Capasso

Moses

Leibinger

Hasman

Chang-
Hasnain

Awschalom
The 2011 Prism Awards 
for Photonics Innovation 
will be presented by SPIE 
and Photonics Media at a 
25 January 2012 banquet 
during SPIE Photonics 
West. 

Finalists for the 
international competition 
recognizing cutting-
edge photonics products 
were announced in 
November. See page 13 or 
photonicsprismaward.com 
for a list of finalists.

Member-Only 
Events
SPIE Fellows luncheon: 
12-1:30 pm, 23 January, 
with Aydogan Ozcan as 
the invited speaker. RSVP 
required.

SPIE Senior Member 
breakfast: 8-9 am, 24 
January. RSVP required.

SPIE member reception: 
8-9:30 pm, 24 January, at 
the Cityscape Room at 
the top of the Hilton San 
Francisco Union Square 
Hotel

Continued on page 46  
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Systems), “Powering the wireless world with 
MEMS” 

• Jonathan Cooper (University of Glasgow), 
“New optical, acoustic, and electrical 
technologies for developing real-world 
diagnostics.”

Green Photonics 
 Energy, sustainability, and conservation are 
inherently interdisciplinary. The Green Photonics 
virtual symposium will highlight papers from all 
areas of Photonics West in technologies applied in 
energy sources, energy efficiencies, sustainability, 
conservation, and other green components. Track 
topics include solid-state lighting and displays; 
laser-assisted manufacturing and micro/nano 
fabrication; communications; and renewable 
energy generation through photovoltaics. Awards 
will be presented for the best papers in each of 
these areas.   
 “Photonics now penetrates many aspects of 
modern life, technology, and business. Green 
photonics, the use of photonics for environments 
and energy-related applications is similarly wide-
spread and pervasive,” says SPIE Fellow and 
symposium chair Stephen Eglash of the Precourt 
Institute for Energy at Stanford University (USA). 
“We want authors to think about whether there’s 
a green photonics aspect to their papers, identify 
that, so we can highlight those papers in our green 
photonics virtual symposium and consider those 
papers for the green photonics best paper awards.” 
 The technical program includes more than 
60 technical short courses and professional 
development workshops. Topics span the four 
major technical areas at Photonics West as 
well as courses on fundamental optics, optical 
engineering, and manufacturing

Britton Chance Award 
 Last year, SPIE established a new award for 
biomedical optics honoring researcher Britton 
Chance, who died in 2010 at the age of 97. The 
first Britton Chance Biomedical Optics Award 
will be presented at the BiOS Hot Topics on 
Saturday 21 January.
 Chance pioneered the field of biomedical 
optics, making important contributions in a 
number of areas. He helped in the identification of 
and functioning of enzyme-substrate compounds 
and made advancements in breast cancer 
diagnostics, rf electronics, spectroscopy as a 
noninvasive analytical tool for clinical diagnosis, 
and other areas.
 This annual award recognizes outstanding 
contributions to the field of biomedical optics 
through the development of innovative, high-

impact biophotonic technologies. In particular, 
the award acknowledges pioneering contributions 
to biophotonic methods and devices that have 
significant promise to accelerate or have already 
facilitated new discoveries in biology or medicine. 
The award also targets achievements that span 
disciplines and may include elements of basic 
research, technology development, and clinical 
translation.
 “Brit Chance’s research, training, and leadership 
have helped fuel the growth of biomedical optics 
and biophotonics throughout the world,” says 
SPIE Fellow Bruce Tromberg, director of the 
Beckman Laser Institute and a longtime colleague 
of Chance.

Special forums and events 
 There is more to Photonics West than technical 
papers and the exhibitions. The week will be 
filled with networking opportunities and sessions 
featuring entrepreneurs and innovation. 
 Ocean Optics and SPIE will present a panel 
of Blue Ocean open-innovation grant winners, 
to discuss the entrepreneurial process and 
approaches to activities such as networking, 
training, and planning. (See page 30).
 The Entrepreneurship Start-up Challenge 
will return to Photonics West with biophotonics 
and optoelectronics divisions, giving researchers 
an opportunity to pitch their products or small-
business start-up ideas to a panel of experts and 
entrepreneurs. 
 Jenoptik is joining SPIE in sponsoring this 
year’s challenge. Top presenters will be sponsored 
to attend the highly rated Entrepreneurship 
Academy at the University of California, Davis 
(USA). n

–Karen Thomas, SPIE Staff

Courses at  
SPIE Photonics 
West 
Courses at SPIE 
Photonics West can 
help you take charge of 
your career in today’s 
competitive job market. 
And discounts of up to 
50% are offered to SPIE 
members.

Onsite courses offer an 
engaging experience for 
those who prefer face-to-
face instruction by some 
of the best instructors in 
the industry. 

The 65 technical courses 
and professional 
development workshops 
offered at SPIE 
Photonics West provide 
essential background on 
fundamental topics and 
emerging technologies 
that can extend 
the breadth of your 
technical knowledge. 

Program Tracks include:
• Biomedical 

Spectroscopy, 
Microscopy, and 
Imaging

• Clinical Technologies 
and Systems

• Displays and 
Holography

• Laser Applications
• Metrology and 

Standards
• Micro/Nanofabrication
• Nano/Biophotonics
• Nonlinear Optics
• Optics and Optical 

Engineering
• Optical 

Communications: 
Devices to Systems

• Optoelectronic 
Materials and Devices

• Optomechanics
• Photonic Integration

Connect In San Francisco 
Follow events at Photonics West on Twitter, 
Facebook, or your iPhone. Network with 
colleagues and experts: 

•  Follow daily news at spie.org/pw12news. 

•  Share comments and photos on Facebook: 
www.facebook.com/spie.org. 

•  Create a daily schedule of conferences, 
courses, and special events. Get the SPIE 
conference program iPhone app from the 
iTunes store or spie.org/mobile. 

•  Tweet with us with @PhotonicsWest. 

• Attend a professional development speakers’ 
series on Sunday 22 January exploring topics 
in innovations and entrepreneurship. 

Photonics West
t Continued from page 45

EVENTS
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Photonics
returns to Brussels
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Fr o m  16 -19 
April, Europe’s 
largest conf-

erence featuring the 
latest research in 
optics and photonics 
will take place in 
Brussels’ city center 
conference facility, 
The Square. 
 Brussels, the de 
facto capital of the 
European Union, plays an important role in the funding of 
research and development activities throughout the EU with 
associated economic benefits realized through new product 
development, manufacturing and jobs.  
 Its location enables SPIE Photonics Europe to serve as 
a platform for new information updates on the European 
Commission’s 7th Research Framework Programme (FP7) and 
for an outlook on Horizon 2020, the successor to FP7.  
 SPIE Photonics Europe consists of 18 technical conferences 
and an exhibit featuring some of the largest companies 
supplying equipment to the robust R&D community.  
Highlights of the event include the daily “hot topic” plenary 
sessions. This year, featured speakers include: 
• Demetri Psaltis (Ecole Polytechnique Fédérale de 

Lausanne) – Optofluidics for Solar Energy
• John M. Dudley (Université de Franche-Comté) — 

Breakthroughs in Nonlinear Optics
• Kyriacos Kalli (Cyprus University of Technology) — 

Specialty Fiber Sensors
• Andreas Tünnermann (Fraunhofer-IOF ) — Fiber Lasers: 

Advances and Applications
 In addition to the technical program, SPIE Photonics Europe 
presents the Innovation Village, introducing creative products 
developed by universities and research centers.  The event 
also includes the European Village: a display on European 
initiatives, Networks of Excellence, Integrated Projects and 
other EC projects that showcase their consortia as well as their 
newest breakthroughs.
 The leadership of SPIE Photonics Europe 2012 has selected many 
of the toughest issues facing optical and photonics technologies 
today as the basis for their programs. These current research issues 
will drive the development of new products for years to come. 
With representation from different disciplines, technologies, and 
perspectives from across Europe and around the world, it’s an 
important meeting place for the world of photonics.
 For more information on this event, visit spie.org/epe or 
Tweet with us @SPIEeurope. n

The busy exhibition in 2010.

spie.org/ebooks
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OTHER IMPORTANT DATES

6 January
Applications due for the Arthur H. Guenther 
Congressional Fellowship Program

30 January
Abstracts due for SPIE Optics + Photonics 2012

31 January
Deadline for SPIE Education Outreach grants

6-17 February
Winter College on Optics: Advances in Nano-
Optics and Plasmonics (Italy)

2 April
Nominations due for SPIE Senior Member

JANUARY

SPIE Photonics West
San Francisco (USA)
21-26 January
spie.org/pw

IS&T/SPIE Electronic Imaging
Burlingame, CA (USA)
22-26 January
spie.org/ei

FEBRUARY

SPIE Medical Imaging
San Diego, CA (USA)
4-9 February
spie.org/mi

SPIE Advanced Lithography
San Jose, CA (USA)
12-16 February
spie.org/al

Reach a highly 
qualified audience  
and build visibility 
in the optics 
and photonics 
community by 
advertising in SPIE 
Professional.  
spie.org/spieProAd

Call or email 
+1 360 685 5537 or 
laram@spie.org

MARCH

SPIE Smart Structures and 
Materials + Nondestructive 
Evaluation
San Diego, CA (USA)
11-15 March
spie.org/ssnde

APRIL

SPIE Photonics Europe
Brussels, Belgium
16-19 April
spie.org/epe

SPIE Defense, Security, and 
Sensing
Baltimore, MD (USA)
23-27 April
spie.org/dss

24-25 April
Science, Engineering, and Technology 
Congressional Visits Day (Washington, DC)

28-29 April
USA Science & Engineering Festival 
(Washington, DC)






