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As your 2014 president, I have endeavored to 
meet with as many stakeholders as possible. 
To do this, I have attended or visited over 12 

conferences and exhibits, 24 universities and student 
chapters, and 12 companies and laboratories so far this 
year. I have listened and learned.
 Repeatedly, I was asked two difficult-to-answer 
questions. Students want to know about ‘work-
l i fe  ba la nc e ’  a nd t he 
professors and engineers 
want to know why they 
should be members. 
 The pe ople  at  e ach 
organization I visit are 
eager to tell me about their 
involvement in SPIE, how 
many conferences they 
help organize, how many 
members they have, etc. 
Nonetheless, sometimes 
I encounter individuals who are highly active in 
organizing and running SPIE events, even teaching 
short courses, but who are not members. 
 This is our challenge. SPIE is not the staff in 
Bellingham and Cardiff. SPIE is its members. Without 
members, there is no SPIE. 

SERVING THE OPTICS COMMUNITY
 So, why should someone be a member of SPIE? Members 
give their time and talent because they believe in the 
purpose and core values of SPIE: stewardship as well 
as serving community, knowledge, and the profession. 
Everything SPIE does is because of our core values. 
 SPIE serves by creating, growing, and connecting 
communities. These communities are organized 
around technical disciplines or geographic areas. 
Additionally, our Fellows, Senior Members, and Awards 
programs recognize the important contributions of 
members of each community. 
 SPIE serves by acquiring, vetting, and distributing 
information, from basic research as well as applied 
engineering that turns science and technology into 
applications and products. 
 SPIE serves the needs of our profession by supporting 
optics and photonics education, conducting public 
outreach, and engaging in policy advocacy. Finally, 
SPIE understands that we have a stewardship 
responsibility to govern the Society with transparency 
and fiscal responsibility. 
 So, if you believe in the purpose and core values of 
SPIE, then you should be an active member.

FINDING A HIGHER MEANING
 The work-life balance question is much more difficult 

PRESIDENT’S LETTER

Work and ‘real life’  
in optics and photonics

for me to answer. First, I admit it; I am a workaholic. 
Because I have never been the best among my peers, 
what I have achieved has come by pushing myself hard 
to expand my boundaries. 
 Second, any advice on work-life is fraught with risk 
because the ‘right answer’ differs for each of us. From 
my 35-year professional career and marriage, I have 
learned that to be truly successful, one must work 

equally hard at work and 
life – maybe just not both 
at the same time. 
 A lso, you must have 
a ‘ l ife.’ There must be 
something that is more 
important than you or 
your work to give meaning 
to your being. It is OK 
to work hard if there is 
the potential for a clear 
persona l or f inancia l 

benefit. At the same time, you must be careful to avoid 
being exploited. 
 When I was in graduate school, I had to eliminate 
the distractions and extracurricular activities I had 
accumulated from my youth to concentrate all my 
efforts on earning my PhD. And, early in my career, 
I was known to work 60-hour weeks or more; in 
retrospect, that was a mistake. Unfortunately, I have 
many friends and colleagues whose employers still 
expect 60-hour weeks.
 I think this is unwise for both the employee and 
employer. I know of no one whose ability to productively 
solve problems is enhanced by consistently working 
more than eight hours a day.
 Conversely, I know of no one whose creativity is not 
enhanced by spending time away from the problem 
while engaged in a hobby, serving their community, or 
spending time with their family. Regardless of whether 
you are an employee or employer, a team member 
or team lead, the keys to enhancing productivity are 
personal job satisfaction, physical and emotional 
health, hobbies or interests, and a commitment to serve 
one’s family and community. 
 I am proud of my professional accomplishments 
and honored to have been your 2014 SPIE President. 
However, nothing in my life is more important than 
being a son to my parents; a husband to Karen; a father 
to Michael, Mark, and Sarah; and a grandfather to 
Anna and Greg. .

H. Philip Stahl 
2014 SPIE President

SPIE serves by acquiring, vetting, 
and distributing information. from 
basic research as well as applied 
engineering that turns science and 
technology into applications and 
products. 

SPIEDigitalLibrary.org

Find the Answer 

Follow photonics industry 
updates from SPIE on 
LinkedIn at linkedin.com/
company/spie

Optoelectronics & 
Communications
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Photonics for  
a Better World PLASMON SENSOR HEIGHTENS 

BOMB-DETECTION SENSITIVITY

Technology could lead to a bomb-detecting chip for a handheld device.

SPIEDigitalLibrary.org

Find the Answer 

Defense & Security

SPIE Professional 
launched its “Photonics 
for a Better World” series 
in the SPIE member 
magazine five years ago.

Do you have a question 
or comment about these 
articles?

Do you have a story to 
contribute about how 
optics and photonics 
technologies benefit 
humanity?

Write to us at 
spieprofessional@spie.
org.

PHOTONICS FOR A BETTER WORLD

Read more articles and 
blog posts celebrating the 
many ways that optics and 
photonics are applied in 
creating a better world: 
PhotonicsForaBetterWorld.
org 

An optical sensor under development at 
University of California, Berkeley (USA) 
could soon give bomb-sniffing dogs some 

serious competition.
 UC researchers led by SPIE Fellow Xiang Zhang 
have engineered a way to dramatically increase the 
sensitivity of a light-based plasmon sensor to detect 
minute concentrations of explosives. 
 The engineers tested the sensor with various 
explosives – 2,4-dinitrotoluene (DNT), ammonium 
nitrate and nitrobenzene – and found it successfully 
detected the airborne chemicals at concentrations of 
0.67 parts per billion, 0.4 parts per billion and 7.2 
parts per million, respectively.
 “Optical explosive sensors are very sensitive and 
compact,” said Zhang, who is also director of the 
Materials Science Division at Lawrence Berkeley 
National Lab and director of the National Science 
Foundation Nanoscale Science and Engineering 
Center at UC Berkeley. “The ability to magnify such 
a small trace of an explosive to create a detectable 
signal is a major development in plasmon sensor 
technology.”
 The new sensor could have many advantages over 
bomb-screening dogs, which are expensive to train 
and can become tired, said study co-lead author 
Ren-Min Ma, an assistant professor of physics at 
Peking University who did this work when he was 
a postdoctoral researcher in Zhang’s lab. Swabs 
used at airports to check for explosive residue 
have relatively low-sensitivity and require physical 
contact, he added.
 “Our technology could lead to a bomb-detecting 
chip for a handheld device that can detect the 
tiny-trace vapor in the air of the explosive’s small 
molecules,” Ma said.
 The sensor also could be developed into an alarm 
for unexploded land mines that otherwise are 
difficult to detect, the researchers said. According 
to the UN, land mines kill more than 15,000 people 
every year.

HUNGRY FOR ELECTRONS
 The nanoscale plasmon sensor used in the lab 
experiments is much smaller than other explosive 
detectors on the market. It consists of a cadmium 
sulfide semiconductor laid on top of a sheet of silver 
with a layer of magnesium fluoride in the middle.
 In designing the device, the researchers took 
advantage of the chemical makeup of many explosives, 
particularly nitro-compounds such as DNT and its 

more well-known relative, TNT. Not only do the 
unstable nitro groups make the chemicals more 
explosive, they also are characteristically electron- 
deficient, the researchers said. This quality increases 
the interaction of the molecules with natural surface 
defects on the semiconductor. The device works by 
detecting the increased intensity in the light signal 
that occurs as a result of this interaction.
 “We think that higher electron deficiency of 
explosives leads to a stronger interaction with the 
semiconductor sensor,” said co-lead author Sadao 
Ota, a former PhD student in Zhang’s lab and now 
assistant professor of chemistry at University of 
Tokyo.
 Because of this, the researchers are hopeful that 
their plasmon laser sensor could detect pentaerythritol 
tetranitrate, or PETN, considered a favorite of 
terrorists. Small amounts of it pack a powerful punch, 
and because it is plastic, it escapes detection by x-ray 
machines when not connected to detonators. 
 “PETN has more nitro-functional groups and is 
more electron-deficient than the DNT we detected 
in our experiments, so the sensitivity of our device 
should be even higher than with DNT,” Ma said.

NEW GENERATION OF TECHNOLOGY
 The sensor represents the latest milestone in 
surface-plasmon sensor technology, which is also 
used to detect biomarkers in the early stages of 
disease.
 The ability to increase the sensitivity of optical 
sensors traditionally had been restricted by the 
diffraction limit. By coupling electromagnetic waves 
with surface plasmons, researchers squeezed light 
into nano-sized spaces, but sustaining the confined 
energy was challenging because light tends to 
dissipate at a metal’s surface.
 The new device builds upon earlier work in 
plasmon lasers by Zhang’s lab that compensated for 
this light leakage by using reflectors to bounce the 
surface plasmons back and forth inside the sensor 
and using the optical gain from the semiconductor 
to amplify the light energy. (Volker Sorger, Zhang, 
Ma, and other researchers reported on such a 
semiconductor plasmon laser in an invited paper 
at SPIE Optics + Photonics 2010. See dx.doi.
org/10.1117/12.859136.) 
 Zhang said the amplified sensor creates a much 
stronger signal than the passive plasmon sensors 
currently available, which work by detecting shifts 
in the wavelength of light.  .
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LASER SENSORS SAVE CROPS, CLASSIFY BUGS 

SPIEDigitalLibrary.org

Find the Answer 

Lasers

From left to right, Yanping Chen, Eamonn Keogh, and Adena Why. 
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Researchers at University of California, Riverside have created a 
laser-based sensor to classify different species of insects with 

up to 99% accuracy, a development that could help farmers protect 
their crops from insect damage and limit the spread of insect-borne 
diseases such as malaria and dengue fever.
 Over the past 60 years, insect classification research has been 
limited by factors such as an overreliance on acoustic sensing 
devices, a heavy focus on wingbeat frequency, and limited data.
 The researchers overcame those limitations by building an 
inexpensive, wireless bug sensor that can track many insect flight-
behavior patterns and generate much larger amounts of data that 
can be incorporated into classification algorithms.
 With dozens of sensors running in parallel 24 hours a day for 
three years, the UC Riverside researchers have collected tens of 
millions of data points, more than all previous work in this field 
combined.
 “We set out not knowing what was possible,” said Eamonn Keogh, 
a computer science professor at UC Riverside’s Bourns College of 
Engineering. “Now, the problem is essentially solved. We have 
created insect classification tools that can outperform the world’s 
top entomologists in a fraction of the time.”
 Keogh, along with Yanping Chen, a computer science graduate 
student and project lead; Adena Why, an entomology grad student; 
Gustavo Batista of the University of Sao Paulo in Brazil; and Agenor 
Mafra-Neto, of ISCA Technologies in Riverside, conducted their 
research with a couple dozen plastic containers, each holding up 
to 100 insects and connected to an optical sensor.

INSECTS CAUSE LIGHT FLUCTUATION
 A laser pointing at a phototransistor array in the sensor is 
connected to a custom-designed electronic board so that when the 
insect crosses the laser beam, its wings partially block the light, 

causing a small light fluctuation. The fluctuations are captured by 
the phototransistor array as changes in current, and the signal is 
then filtered and amplified by the electronic board. The output of 
the electronic board is fed into a digital sound recorder, recorded 
as an MP3, and downloaded to a computer.
 The goal is to make this automated classification method as 
simple, inexpensive, and ubiquitous as current methods such as 
sticky traps and interception traps, but with digital advantages 
such as higher accuracy, real-time monitoring and the ability to 
collect additional flight-behavior patterns.
 In their experiments, the UC Riverside researchers worked 
with six species of insects. As they added additional insect flight-
behavior patterns (wingbeat sounds, location, height at which the 
insects fly, etc.) to their classification algorithm, they were able to 
increase their success classifying the different species.
 While some blanket methods of killing unwanted insects have 
been successful, they can be costly and create environmental 
problems. The sensor developed by UC Riverside researchers aims 
to change that by counting and classifying the insects so that the 
substance used to eradicate the harmful insects can be applied on 
a precision-targeted level.
 Keogh – who originally developed the sensor with LEGO 
materials, a 99-cent laser pointer, and a piece from a television 
remote control – believes the sensors can be built for less than 
$10 and be powered by solar power or a battery that lasts a year.
 In the next year, Keogh plans to focus on deploying the sensors 
worldwide. They are currently being used on a small scale in 
Brazil and Hawaii. Keogh is also working with Tovi Lehmann, an 
entomologist with the Laboratory of Malaria and Vector Research 
at the National Institute of Allergy and Infectious Diseases in 
Maryland, to deploy them in Mali. .



8 SPIE Professional | OCTOBER 2014

Technology could lead to e-readers and 
smartphones that let users dispense with 
glasses

Researchers at Massachusetts Institute of Technology (MIT) and 
University of California, Berkeley in the US have developed a 
new display technology that automatically corrects for vision 

defects — no glasses (or contact lenses) required.
 The technique could lead to dashboard-mounted GPS displays that 
farsighted drivers can consult without putting on their glasses or 
electronic readers that eliminate the 
need for reading glasses.
 The display is a variation on a 
glasses-free 3D technology developed 
at MIT. But where the 3D display 
projects slightly different images to the 
viewer’s left and right eyes, the vision-
correcting display projects slightly 
different images to different parts of the viewer’s pupil.
 Rather than correcting vision defects with lenses and/or invasive 
surgery, “We have a different solution that basically puts the glasses 
on the display rather than on your head,” says Gordon Wetzstein, an 
MIT Media Lab research scientist and one of the displays’ co-creators. 
“It will not be able to help you see the rest of the world more sharply, 
but today we spend a huge portion of our time interacting with the 
digital world.”
 Wetzstein’s research colleagues are Ramesh Raskar, the NEC Career 
Development Professor of Media Arts and Sciences and director 
of the MIT Media Lab’s Camera Culture group, and Berkeley’s Fu-
Chung Huang and Brian Barsky. Wetzstein, Raskar, and Barsky have 
authored or co-authored papers on imaging systems and displays at 
recent SPIE conferences, including at IS&T/SPIE Electronic Imaging 
and SPIE Photonics West.

CORRECTING FOR FOCAL DISTANCE
 A vision defect is a mismatch between the eye’s focal distance — 
the range at which it can actually bring objects into focus — and the 

distance of the object on which it’s trying to focus. Essentially, the new 
display simulates an image at the correct focal distance, somewhere 
between the display and the viewer’s eye.
 The difficulty with this approach is that simulating a single pixel in 
the virtual image requires multiple pixels of the physical display. The 
angle at which light should seem to arrive from the simulated image 

is sharper than the angle at which 
light would arrive from the same 
image displayed on the screen. So the 
physical pixels projecting light to the 
right side of the pupil have to be offset 
to the left, and the pixels projecting 
light to the left side of the pupil have 
to be offset to the right.

 The use of multiple on-screen pixels to simulate a single virtual pixel 
would drastically reduce the image resolution. But this problem turns 
out to be very similar to a problem solved by 3D displays, which also 
had to project different images at different angles.
 The researchers discovered that there is, in fact, a great deal of 
redundancy between the images required to simulate different 
viewing angles. The algorithm that computes the image to be displayed 
onscreen can exploit that redundancy, allowing individual screen 
pixels to participate simultaneously in the projection of different 
viewing angles. The MIT and Berkeley researchers were able to adapt 
that algorithm to the problem of vision correction, so the new display 
incurs only a modest loss in resolution.
 In the researchers’ prototype, however, display pixels do have to 
be masked from the parts of the pupil for which they’re not intended. 
That requires that a transparency patterned with an array of pinholes 
be laid over the screen, blocking more than half the light it emits.
 Early versions of the 3D display faced the same problem, and the MIT 
researchers solved it by instead using two LCDs in parallel. Carefully 
tailoring the images displayed on the LCDs to each other allows the 

PHOTONICS FOR A BETTER WORLD

Vision correction with computational displays. On a conventional screen, people with optical aberrations see a blurred image. Current 
approaches to aberration-correcting displays use multilayer prefiltering or light field displays. Proposed display is at right. 
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upConventional Display Multilayer Display
high-res, low contrast

Light Field Display 
direct low-res, high contrast

Proposed Display 
high-res, high contrast

“Ramesh’s group has the art of making 
the apparently impossible possible. The 
key thing is they seem to have cracked 
the contrast problem.”
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PHOTONICS FOR A BETTER WORLD

system to mask perspectives while letting much more light pass through. 
 Wetzstein envisions that commercial versions of a vision-correcting 
screen would use the same technique.
 Indeed, he says, the same screens could both display 3D content and 
correct for vision defects, all glasses-free. They could also reproduce 
another MIT Camera Culture project, which diagnoses vision defects. 
So the same device could, in effect, determine the user’s prescription 
and automatically correct for it.

THEY SAID IT COULDN’T BE DONE
 “Most people in mainstream optics would have said, ‘Oh, this is 
impossible,’” says SPIE Fellow Chris Dainty, a professor at University 
College London Institute of Ophthalmology and Moorfields Eye 
Hospital. “But Ramesh’s group has the art of making the apparently 
impossible possible.
 “The key thing is they seem to have cracked the contrast problem,” 
Dainty adds. “In image-processing schemes with incoherent  
light — normal light that we have around us, nonlaser light — you’re 
always dealing with intensities. And intensity is always positive (or 
zero). Because of that, you’re always adding positive things, so the 
background just gets bigger and bigger and bigger. And the signal-

Write for  
SPIE Professional 

magazine 

2015 
PHOTONICS 
WEST•
Register Today
www.spie.org/pw2015

Conferences & Courses: 7–12 February
BiOS EXPO: 7–8 February
Photonics West Exhibition: 10–12 February

The Moscone Center
San Francisco, California, USA

to-background, which is contrast, therefore gets smaller as you do 
more processing. It’s a fundamental problem.”
 Dainty believes that the most intriguing application of the 
technology is in dashboard displays. 
 “Most people over 50, 55, quite probably see in the distance fine, but 
can’t read a book,” Dainty says. “In the car, you can wear varifocals, 
but varifocals distort the geometry of the outside world, so if you don’t 
wear them all the time, you have a bit of a problem. There, [the MIT 
and Berkeley researchers] have a great solution.” .

Conventional Display Vision-correcting Display

Are you a researcher, engineer, or entrepreneur who is making the world a better place through 
optics? The SPIE member magazine covers photonics industry trends, research highlights, and  
career topics in an informal style that’s accessible to the broad photonics community.

Submit your idea as a short outline or abstract to: spieprofessional@spie.org.
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Tomorrow’s wearable optics: 
more unobtrusive
One of the creators of Google Glass thinks that 

the next generation of wearable computers 
may change the way humans live and 

interact as much as anything in the last 50 years.
 SPIE member Babak Parviz, formerly of Google 
X and now a vice president at Amazon, was one of 
several technologists at SPIE Optics + Photonics in 
August who discussed the market for wearable optics 
and the latest advances in these futuristic devices.
 Parviz told a plenary audience that the era of 
wearable technologies may see computing power 
suddenly become more 
mobile and versatile than 
many would have predicted.
 S t r e s s i n g  t h a t  h i s 
remarks had no particular 
connection with Amazon, 
P a r v i z  s a i d  t h a t  t h e 
smart phone was merely 
t he  le ad i ng  e d ge  of  a 
revolutionary and more 
personalized form of global 
communication.
 The big question, he said, 
is: “What could potentially 
come after this?” The answer: Something even more 
compact, miniature, and personal.
 One potential answer has been Google Glass, a 
product that rests comfortably on the face, yet in 
Parviz’ words is “strange, different from what we’ve 
seen before.”

GOAL IS TO BE INCONSPICUOUS 
 In the future, a user could immediately access 
highly connected computing power by simply 
glancing at a display, Parviz said. Such a system 
would also allow access to a world seen through the 
eyes of the wearer.
 New devices, Parviz said, could shorten the time 
needed to access information from the Internet down 
to just a few milliseconds, even bypassing the need 
for a browser. “You would just ask,” he said.
 “Google Glass is a solid first step,” said the Amazon 
executive, who also led a project to develop “smart” 
contact lenses before leaving Google to join the 
online retailer.
 “Eventually the technology should just disappear,” 
he said. “It should seamlessly integrate into our daily 
lives. It has to be unobtrusive and just let you live 
your life.” 
 Parviz noted that optics and photonics technologies, 
already widely employed in the manufacture and 
operation of today’s devices, will provide the 
major tools for future wearable technology, via 
miniaturization, transducers, increased computing 
power, and ultralow-power displays.

WEARABLE OPTICAL DESIGN
 Another plenary speaker who worked on Google Glass, 
SPIE member Anurag Gupta, echoed Parviz’ comments 
about the unpredictable road ahead for optical sensors 
in the consumer market. In a talk about designing such 
products, Gupta said some of the specifications will have 
to come from the consumers themselves. 
 “People need to feel it, live with it, and decide what 
they like about it,” Gupta said. “The end of the journey 
may be something that someone would never have 
thought of in a million years.”

 G up t a  s a id  op t i c a l 
engineers ought to invest 
t he  t i me to  pr op e r l y 
discover specif ications 
throughout the R&D chain 
as well as from consumers 
rather than just implement 
arbitrary specifications 
from company bosses. 
 Gupta said he is applying 
that engineering design 
process to his new work 
on  s e n s or s  for  home 
automation products. In 

addition to the Nest, a smart thermostat, those 
products include motion detectors and smoke detectors 
that can be switched off by simply waving an arm.

HELMET-MOUNTED DISPLAYS
 Yet another innovator who has worked on displays 
for Google, SPIE Fellow Bernard Kress, chaired a 
session on wearable displays and made a presentation 
on the segmentation in the market for helmet-
mounted displays (HMD).
 The market includes optics for smart glasses; 
headsets for augmented reality (AR) and virtual 
reality (VR); and HMDs for applications in defense, 
gaming, firefighting, and healthcare.
 Kress, the author of the forthcoming SPIE Field 
Guide to Digital Micro-Optics, said this emerging 
market is fragmented among HMDs, occlusion-
display smart glasses, see-through smart glasses like 
Google Glass, and connected lenses.
 He gave a thorough comparison of the field of view 
for displays currently available, from the 15-degree 
FOV of Google Glass to the 115 degrees of the VR 
application Oculus Rift.
 Kress agreed with his Google colleagues that the 
perfect see-through optical eyewear for the consumer 
market has yet to be discovered, because it must 
have a large eye box at conventional eyewear vertex 
distances, high pixel count, and large, rescalable FOV. 
The eyewear must also allow seamless integration of 
meniscus prescription lenses as well as sensors for 
eye, gesture, and perhaps brain. .

Challenges for
wearable 
displays
Khaled Sarayeddline, 
CTO and co-founder of 
OPTINVENT (France), 
gave a presentation at 
SPIE Optics + Photonics 
about work on a wearable 
display platform called 
ORA-1.

Sarayeddline compared 
its performance and 
benchmarked its 
specifications against 
Google Glass and other 
competitors. He said the 
challenges that remain 
in the development of 
augmented reality glasses 
include:
• Improvement in 

ergonomics
• Reduction in the size of 

the display unit and the 
embedded electronics

• Optimization of the 
CPU/GPU platform

• Improvements in power 
efficiency

• Creation of a true 
ecosystem around the 
glasses through apps 
and software solutions

SPIEDigitalLibrary.org
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Parviz led a Google project to develop a 
“smart” contact lens.
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RECOMMENDED READING

Denmark researchers pursue
omnidirectional structural color
By Tom Mackay

TECHNOLOGY R&D

Experiments by Denmark researchers are presenting a 
promising and innovative new approach to color engineering 
of manufactured goods without pigments and dyes: angle-

independent structural colors.
 Traditionally, manufacturers have added pigments and dyes derived 
from animal, plant, or mineral sources to color their products. 
Synthetic pigments and dyes are more commonplace in factories today. 
However, coloration provided by pigments and dyes can fade over time 
and some pigment and dye production may involve toxic chemicals.  
 One alternative from the field of nanophotonics, which could 
potentially yield long-term coloration without toxicity, is offered by 
structural colors, colors of a purely physical provenance. 
 Structural colors ar ise from optical phenomena such as 
interference, diffraction, or scattering, due to structures at 
microscopic- or nanoscopic-length scales. Many beautiful examples 
of structural coloration can be found in nature, from butterfly wings 
and fish scales to opals and pearls. 
 Recent advances in nanofabrication techniques present attractive 
opportunities for realizing synthetic materials that exhibit structural color.
 Typically, materials that exhibit structural color are iridescent; 
the color perceived depends upon the angles of illumination and 
observation. However, many commercial applications require color 
that is angle-independent. 
 The quest for angle-independent structural color was pursued in 
“Angle-independent structural colors of silicon,” a paper appearing 
in a special section on nanostructured thin films in the Journal of 
Nanophotonics. 
 The remarkably simple approach described by Emil Højlund-Nielsen 
of the Technical University of Denmark (DTU) and his co-authors 
involves a monolayer comprising a square lattice fabricated on a single 
wafer of silicon using electron-beam lithography and dry etching. 
 Højlund-Nielsen et al. reported approximately uniform structural 
color over a 60-degree angle-of-incidence range for a lattice of 200 
nm period. 
 Furthermore, their experimental observations agreed well with 
predictions from their complementary rigorous coupled-wave 
analysis. This angle independence was attributed to suppression of 
diffraction and strong coupling to localized surface modes. 
 These findings, for a nanophotonic structure whose simplicity 
seems particularly appealing from a manufacturing perspective, 

bode well for future technological developments pertaining to angle-
independent structural color.
 Co-authors include N. Asger Mortensen and SPIE Senior Member 
Anders Kristensen of DTU; Johannes Weirich and Joergen Garnaes 
of the Danish National Metrology Institute (DFM A/S); and Jesper 
Nørregaard of NIL Technology.
 Source: dx.doi.org/10.1117/1.JNP.8.083988 

–SPIE Fellow Tom Mackay of University of Edinburgh (UK) and 
Pennsylvania State University (USA) is an editorial board member 
of the Journal of Nanophotonics and co-chair of the Nanostructured 
Thin Films conference at SPIE Optics + Photonics. .

Examples of silicon structural colors. Figures a-d are scanning 
electron microscope images 1.00 μm wide of the four periodic 
samples. Figures e–h are photographs of the four samples from 
different angles. In figure e, the camera is slightly tilted around 10 
to 15° compared with normal incidence to avoid lens reflections.
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Cosmic highlights from Montréal

SPIE A st ronom ic a l  Tele sc ope s 
and Instrumentation in Montréal 
served as the global gathering place 

in June for the worldwide community 
of researchers, suppliers, and project 
managers of large ground- and space-based 
telescopes. 
 The biennial meeting drew nearly 2400 
participants for more than 2000 presentations 
and posters and a two-day exhibition featuring 
more than 100 companies. 
 “We heard all about next-generation 
space- and ground-based facilities that 
will explore astrophysics on a grand 
scale from the inflationary expansion of 
the early Universe to the detection and 
characterization of Earth-like planets,” 
said Luc Simard of the National Research 
Council (NRC) of Canada, who served as 
symposium chair with Gillian Wright of the 
UK Astronomy Technology Centre.
 “We discussed the latest from projects 
that are just starting and learnt from those 
beginning to be used on the sky,” Wright 
added. “The variety and breadth of topics 
coupled with the opportunity for deeply 
technical debate is really valuable and 
unique.”
 Photos and synopses of plenary talks and 
a sampling of other papers from the week 
are at spie.org/asnews14.
 Video presentations from eight plenary 
talks on the James Webb Space Telescope 
(JWST), the ALMA (Atacama Large Millimeter/
Submillimeter Array), the Square Kilometre Array (SKA), 
the Gaia galaxy-mapping program, and other projects 
are available from SPIE.TV. They include these talks:
• Roland Bacon of Observatoire de Lyon (France), 

principal investigator of the Multi Unit Spectroscopic 
Explorer (MUSE), on preliminary results from the 
second-generation VLT panoramic integral-field 
spectrograph

• SPIE Fellow Mark Clampin of NASA Goddard Space 
Flight Center, discussing the JWST systems already 
built and tested and the remaining tasks for the large 

aperture IR telescope’s planned 
2018 launch and first science 
observations 
• Pierre Cox, director of the 

ALMA Observatory (Chile), 
g iv ing an update on the 
transition from construction 
to operations

• Philip Diamond, director 
g e n e r a l  o f  t h e  S K A 
Organisat ion (UK), who 
discussed the design phase 
of the next-generation radio 
telescope

• John B. Hutchings of Canada’s 
NRC Herzberg Institute of 
Astrophysics, who discussed 
the history and future plans 
for  spac e a s t ronomy i n 
Canada

• Satoshi Miyazaki, director 
of the Hyper Suprime-Cam 
(HSC) and associate professor 
at the National Astronomical 
Observatory of Japan, who 
gave an overview of the weak 
gravitational lensing survey 
w ith the camera for the 
Subaru telescope

• Timo Prusti, Gaia Project 
Scientist at the European 
S p a c e  A g e n c y  ( T h e 
Netherlands), on the scientific

in-orbit performance of the mission launched in 2013
• George R. Ricker of the Massachusetts Institute of 

Technology Kavli Institute, principal investigator 
for the Transiting Exoplanet Survey Satellite (TESS) 
mission, who discussed preparations for NASA’s 
planned 2017 launch of TESS

 The next SPIE Astronomical Telescopes and 
Instrumentation event will run 26 June through 1 
July 2016 in Edinburgh. Symposium chairs will be 
SPIE Fellow Colin Cunningham of the UK Astronomy 
Technology Centre and SPIE member Masanori Iye of 
the National Astronomical Observatory of Japan. .

SPIEDigitalLibrary.org
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SPIE launches
new journal
SPIE will launch the Journal 
of Astronomical Telescopes, 
Instruments, and Systems 
(JATIS) in the fourth quarter 
of 2014.

One of three new 
journals from SPIE this 
year, JATIS responds 
to the need expressed 
by the astronomical 
instrumentation community 
for a high-quality, peer-
reviewed journal focusing 
on the technologies covered 
in the astronomy programs 
at SPIE Astronomical 
Telescopes and 
Instrumentation and SPIE 
Optics + Photonics.

Edited by SPIE Fellow 
Mark Clampin of the NASA 
Goddard Space Flight 
Center, the journal will 
publish papers on the 
development, testing, 
and application of 
telescopes, instrumentation, 
techniques, and systems for 
ground- and space-based 
astronomy.

The first issue will 
include papers on mirror 
performance, spatial filters, 
active and adaptive optics,  
and other topics.

Free access to the 
online versions of JATIS, 
Neurophotonics, and the 
Journal of Medical Imaging 
will be available through the 
end of 2015.

More information: spie.org/
JATIS. 

Bacon

Diamond

Clampin

Hutchings

PrustiCox

Miyazaki

Ricker



14 SPIE Professional | OCTOBER 2014

SPIEDigitalLibrary.org

Find the Answer 

Sensors

TECHNOLOGY R&D

The global photonics market is worth at least US$156 billion, 
according to new data SPIE has developed as part of a 
continuing effort to provide information to industry leaders 

and academic researchers seeking to communicate the impact of 
the field.
 The data, released at SPIE Optics + Photonics in August, is also 
a valuable new resource for venture capitalists and policy makers 
seeking the best investment directions to ensure future economic 
strength and national security, says SPIE industry and market 
strategist Stephen G. Anderson.
 The SPIE team found that the core photonics components market 
comprises 2750 companies in 46 countries, generating US$156 billion 
in revenues. Those companies provide 700,000 jobs and produce 
LEDs, lasers, detectors, image sensors, lenses, prisms, optical filters, 
gratings, fiber optics, and other photonic components.
 The numbers on the worldwide photonics core components market 
were the second phase in a yearlong SPIE initiative. The first phase 
was announced at SPIE Photonics West in February where Anderson 
reported similar data for 1008 of the more than 1500 exhibiting 
companies at the BiOS Expo and Photonics West Exhibition.
 The SPIE team’s next project will focus on the size of photonics-
enabled markets worldwide.
 The latest study aggregated photonics-company sales and employee 
data using information from Dun & Bradstreet (D&B) as well as public 
information and regional statistical benchmarks derived from an 
SPIE analysis of D&B data. For companies not reporting to D&B, the 
team reviewed the data that seemed out of range, prorating revenue 
and employment based on estimates of actual photonics-related sales. 
Companies with total sales of less than US$10 million were assumed 
to be 100% photonics.
 “The data has been welcomed by industry audiences around the 
world,” Anderson said, and appreciated for its transparency, “which 
is an important factor for credibility.” 
 The impact of being able to provide policy makers with estimates 
about the jobs and revenue generated by the photonics industry is 
evident in regions such as Europe, where photonics has been identified 
as one of six Key Enabling Technologies (KET), Anderson added. 

 “The KET recognition has helped 
pave the way for photonics projects to 
apply for major funding initiatives,” 
he said, and it has helped raise the 
profile of the field among young 
people planning their careers.

OPTICS IN PROPOSED  
US LEGISLATION
 In other developments that support 
the photonics industry, SPIE leaders 
applauded the first-ever inclusion of 
language on optics and photonics in 
proposed legislation to reauthorize 
the America COMPETES Act. 

 Introduced in July by the Senate Committee on Commerce, Science, 
and Transportation, the America COMPETES (Creating Opportunities 
to Meaningfully Promote Excellence in Technology, Education, and 
Science) Reauthorization Act of 2014 recommends that federal 
agencies work with optics and photonics industry and research 
partners and support internal programs to leverage knowledge and 
resources and to promote innovation.
 The bill asserts, “Optics and photonics research and technologies 
promote US global competitiveness in industry sectors, including 
telecommunications and information technology, energy, healthcare 
and medicine, manufacturing, and defense.”
 SPIE CEO Eugene Arthurs commended the committee and its chair, 
Sen. John (Jay) Rockefeller, noting that the recognition “underscores 
the vital roles that applications of these technologies play in the lives 
of people everywhere.
 “We are gratified and delighted to see support for optics and 
photonics in this legislation,” he said, adding that SPIE members 
and partners were grateful for Rockefeller’s vision and that of his 
committee in including the language.
 The America COMPETES Act first became law in 2007 and was 
reauthorized in 2010. It was intended to drive investment in innovation 
through R&D, and to improve the competitiveness of the United States 
in the global marketplace.

OPTICS AND PHOTONICS IN PUBLIC POLICY
 Optics and photonics have also achieved new recognition in other 
policy areas over the past several months as SPIE has expanded its 
long-held mission of advocating for the photonics industry through 
its role as a founding sponsor of the National Photonics Initiative 
(NPI). Through the NPI, founders, sponsors, and supporters work as 
a collaborative alliance to raise awareness of photonics and drive US 
funding and investment in key photonics-driven fields.
 As a result of these efforts, photonics was specified by the US 
Department of Defense in its request for information last summer on 
focus areas for new proposed Institutes for Manufacturing Innovation. 
It was also identified by the National Science Foundation as a key area 
of interest for research and education.
 A report titled “Building a Brighter Future with Optics and 
Photonics,” issued in the spring by the Fast-Track Action Committee 
on Optics and Photonics for the Committee on Science of the National 
Science and Technology Council, provided recommendations for 
research and capability opportunities. .

GLOBAL
PHOTONICS  
MARKET IS

WORTH AT LEAST 
US$156 BILLION
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Celebrating light at  
SPIE Optics + Photonics 2014

Optics Outreach 
Games 2014
Seventeen student 
groups showcased the 
best optics and photonics 
demonstrations from 
SPIE Student Chapters 
worldwide at the SPIE 
Optics Outreach Games 
in August.

Vidya Jyothi of the 
Institute of Technology 
(India) accepted the first-
place prize for “Fun with 
Optics.” 

Second place was a 
tie between the SPIE 
Student Chapter at 
Universidad Privada 
Boliviana in Cochabamba 
(Bolivia) for “Optical 
Communications and the 
Index of Refraction” and 
the SPIE Student Chapter 
at Delhi Technological 
University (India) for 
their demonstration 
of simple, hand-made 
optical devices.

Students from the SPIE 
Student Chapters at 
University of Arizona and 
Centro de Investigacion 
Cientifica y de Educacion 
Superior de Ensenada 
(Mexico) each won a 
People’s Choice Award 
for “Laser Fun Day 
Highlights” and “Colors 
of Light,” respectively.

New research in nanoscience and optical 
engineering, visions for next-generation 
wearable technology, a two-day conference 

celebrating 50 years of optics research at the University 
of Arizona, and inspiration for the International Year 
of Light 2015 provided a few of numerous highlights 
at this year’s SPIE Optics + Photonics.
 The Optics + Photonics Exhibition included more 
companies than last year, and its new, sunny location 
in the San Diego Convention Center’s skylighted Sails 
Pavilion drew rave reviews.
 Information about the International Year of Light 
and Light-based Technologies 2015 (IYL 2015) was 
everywhere, and panelists sharing ideas about their 
countries’ plans energized their audience about 
finding their own ways to observe IYL 2015.
 A na María Cetto of Universidad Nacional 
Autónoma de México, who traveled to UNESCO and 
the UN to petition for the IYL 2015 declaration, urged 
attendees at the SPIE Women in Optics reception to 
find ways to share the message of the importance of 
light to people in all walks of life.
 Special events included the 13th annual SPIE 
Student Chapter Leadership Workshop, the Optics 
Outreach Games, a panel discussion on the 2014 
SPIE Optics and Photonics Salary Survey, and a 
two-day conference celebrating the 50th anniversary 
of the Optical Sciences Center (OSC), now known 
as the College of Optical Sciences, at University of 
Arizona (USA).
 In addition to the conferences’ proceedings, 
which will be available in the SPIE Digital Library, 
summaries of plenary talks and selected papers and 
other news and photos from the meeting are posted 
at spie.org/OPnews.

OPTICS + PHOTONICS SALARY SURVEY
 Three highly successful, well-established photonics 
professionals added their perspectives on the salary 
survey, especially on job satisfaction in academia, 
government, and industry within the optics and 
photonics industry.
 Panelists were SPIE Board members Maryellen 
Giger of University of Chicago (USA) and James 
Grote of the US Air Force Research Lab along with 
SPIE Technology Strategist Bob Hainsey, a former 
researcher and manager for Intel and ESI.
 All three cited team success and the ability to serve 
as a mentor among their top personal satisfactions, 
and each also cited a trend toward constrained or 
shrinking budgets as a major challenge.
 Grote said that for him, freedom in pursuing his 
research as well as the opportunity to teach part-time 
was more important than high pay. He said working 
in research rather than program management 

will support development of marketable skills and 
mobility. He urged the audience to do work they enjoy 
— a message echoed by Giger and Hainsey.
 Asked about the survey’s finding that women earn 
40% less than men overall, Giger said she had long 
thought this wasn’t an issue — until she saw some 
data several years ago that proved the discrepancy. 
Gender bias surfaces in many ways, she said, such 
as better letters of recommendation written for 
men than for women with comparable skills and 
background and a miniscule percentage of women 
CEOs.
 Hainsey said he really enjoyed management, 
part icularly for the opportunity to build an 
outstanding team that worked well within the 
organization, created high-quality products, and 
met with success. His experience in collaborating 
with academia was analogous to Giger’s, whose 
university’s business development office actively 
supports translation of technology to products.
 The annual SPIE salary survey of the global optics 
and photonics industry was included in the print 
edition of SPIE Professional in July and is available 
online at spiecareercenter.org. 

50 YEARS OF OPTICS IN ARIZONA 
 SPIE Fellow James Wyant, an SPIE past president 
who was director of the OSC and dean when it became 
a college in 2005, opened the conference on Fifty 
Years of Optical Sciences at the University of Arizona 
by outlining the milestones and achievements 
throughout the tenures of each director and dean.
 Wyant noted that Aden Meinel, the founding 
director, did some important things right, including 
establishing the college in a central location on 
campus, having the director report directly to the 
provost, and hiring faculty with a broad range of 
expertise, including industry experience.
 Meinel also emphasized the importance of 
writing papers, making hardware, and cultivating 
interdisciplinary research approaches with other 
departments at the university, Wyant said. Being 
underfunded by the state of Arizona turned out to be 
an asset, he added. “We were forced to get contracts 
to grow the program,” he said.
 Wyant’s talk and others covering OSC research 
areas will be published in a special hardcover 
conference proceedings volume.
 At a reception during the week, SPIE member Thomas 
Koch, current dean of the college, announced that 24 
graduate student scholarships have been funded this 
year through a “Friends of Tucson Optics” program 
that Wyant enabled with a $10 million matching gift.
 SPIE is among the 24 individuals and groups who 
endowed scholarships through the program. .
 

Students from University 
of Arizona celebrate their 
award with SPIE President 
H. Philip Stahl.
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Demand is 
strong for EU 
funding 
More than 17,000 
proposals have already 
been submitted for the 
first Horizon 2020 calls 
that were announced in 
December 2013. 

The demand actually 
outweighs the available 
funding nine times over, 
marking an increase 
from the 7th Framework 
Program (FP7) and 
a higher level of 
competition, according 
to the European 
Commission. 

The Commission has 
noted a particular 
increase in applications 
from industry. For 
example, business 
applications to the 
‘industrial leadership’ 
and ‘societal challenges’ 
pillars of Horizon 2020 
represent 44% of the 
total compared with 
30% under comparable 
areas of FP7.

SME participation is 
particularly strong, 
with over 5500 SME 
applications to the 
Horizon 2020 calls on 
encouraging leadership 
in enabling and 
industrial technologies 
and nearly 2700 
applications for funding 
under the new €3 billion 
SME instrument.

Some €7 billion is 
allocated to Horizon 
2020 calls during 2015.

New European ICT call focuses 
on PICs, lasers, data transfer
Faster, more energy-efficient data centers, 

new laser-manufacturing techniques, and 
photonic integrated circuits are the primary 

focus of a new call for photonics-related research 
and innovation proposals from the European 
Commission (EC).
 Part of the Horizon 2020 “industrial leadership” 
pillar, the call for photonics projects falls under 
the more general theme of information and 
communication technologies (ICT).
 ICT 2015 has a total budget of €561 million and 
the window for proposals is scheduled to open on 15 
October. The deadline for submitting those proposals 
is 14 April 2015.
 Under the photonics KET (key enabling technology) 
section of the call, the EC states that “major science 
and technology progress and research and innovation 
investments are required for sustaining Europe’s 
industrial competitiveness and leadership in 
photonic market sectors where Europe is strong.”
 Europe also needs to strengthen its manufacturing 
base in photonics and better exploit the innovation 
capacity of the more than 5000 existing photonics 
small- and medium-sized enterprises (SMEs) and 
more than 40 innovation clusters and national 
platforms, according to the EC.

APPLICATIONS-DRIVEN PROJECTS
 The EC wants to f und applicat ion-dr iven 
developments of core photonics technologies with 
a focus on some specific areas. One of those is 
“exascale” data centers, where the goal is to develop 
optical components to drive a tenfold reduction in 

power consumption and cost.
 The rising energy demands of data centers is 
regarded as a serious issue in Europe, while in the 
US companies like Apple are deploying dedicated 
solar farms to help power their centers in a more 
sustainable way.
 According to the UK’s Carbon Trust, data centers 
represent one of the main growth areas of energy 
consumption – perhaps as much as 10% per year 
– and are responsible for as much as 3% of global 
carbon dioxide emissions.
 The photonics KET call asks for “low-cost, energy-
efficient photonic devices supporting radically 
new system and network architectures driven by 
the emergence of exascale cloud data centers.” It 
specifies that actions should focus on optical inter- 
and intra-data-center transmission, switching, and 
interconnects, facilitating terabit-per-second interface 
speeds and petabit-per-second network throughput.
 (For more on optical technologies for telecom and 
datacom, see page 22.) 

INDUSTRIAL COMMITMENT KEY
 The second key area is laser-based manufacturing, 
with a focus on high-throughput production. It calls 
for: “High-power, high-efficiency laser sources (both 
continuous wave and pulsed); novel technologies 
and devices for beam delivery and for processing 
of multiple beams from laser source arrays; high-
performance optical devices and systems; fast 
synchronization of laser-source and high-speed 
scanning devices.”
 The third highlighted application is photonic 

HORIZON
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Optics and photonics prizes and pilot actions added to European funding calls

integrated circuits (PICs), with the EC document stating that 
actions may also cover electronic-photonic integration, as well as 
heterogeneous and hybrid integration technologies for PIC-based 
high-performance or high-density modules.
 In support of one of Horizon 2020’s key aims – bridging the 
so-called “valley of death” between laboratory development and 
commercial exploitation – the call stresses the need for strong 
industrial commitment to the projects.
 The EC document states that all actions should cover the value/
supply chain and be driven by “user needs and concrete business cases 
supported by strong exploitation strategies.”

CROSS-CUTTING OPPORTUNITIES
 Photonics technology also appears prominently in the “Cross-
cutting KETs” element of the ICT 2015 call.
 It highlights opportunities in the healthcare and food sectors and is 
specifically targeting a pilot production line for manufacturing organic 
LEDs on flexible substrates, another for mid-IR microsensors, and a 
foundry service for making complex PIC designs.
 For full details of the photonics KET, cross-cutting KETs, and 
wider ICT 2015 call for proposals under Horizon 2020, visit the EC’s 
participant portal at bit.ly/H2020portal. .
 Source: optics.org

Along with the new Horizon 2020 calls, the European Commission 
has updated its work program for research and innovation; 
presented the new “Fast Track to Innovation” (FTI) pilot actions; 
and announced €6 million in inducement prizes to reward 
technological breakthroughs of high relevance to society. 

The prize competitions are expected to start in late 2014 and 
early 2015 and cover three thematic areas of research, including 
optics and photonics under ICT. 

Inducement prizes offer incentives and rewards for challenges 
that have not yet been achieved. They define set criteria for a 
technological challenge and the first person, company, or team 
to offer a feasible solution is awarded a considerable financial 

prize ranging from €0.5 million and €3 million. 

The prizes will be for health (‘Reduction of the Use of Antibiotics 
Prize’ and the ‘Food-Scanner Prize’); the environment (‘Reduction 
of Air Pollution Prize’); and ICT (‘Collaborative Sharing of 
Spectrum’ and the ‘Optical Transmission Prize’).

The new FTI pilot actions will support small consortia of three 
to five organizations with strong business participation to give 
promising ideas the last push before entering the market.

Substantial industry involvement in FTI actions will be 
mandatory to ensure quick market take-up. ‘Quick’ is defined as 
within a three-year period after the start of the FTI-action.

TECHNOLOGY R&D
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S P I E  I NTE R NATI ONA L Y E A R OF L I GHT P HOTO CONTEST

Photographers  
vie for top awards
Judges are working through October to determine top photos 
showing theme of light in daily life.

Judges with expertise in art and science begin evaluating entries 
in the SPIE International Year of Light Photo Contest in October 
to choose three winning photographs that show light and light-

based technologies in daily life.
 Winning photos will be published on the covers of SPIE Professional 
in January, April, and July 2015. A fourth-image that garners the 
“People’s Choice Award” will be published on the cover of the October 
2015 issue.
 The IYL Photo Contest, to raise awareness about the International 
Year of Light 2015 celebration and the vital role that light and light-
based technologies play in daily life, was open to photographers from 
around the world from 1 July through 30 September.
 SPIE is providing prizes of US $2,500 for the first-place photo; 
$1,000 for second place; and $500 each for third place and People’s 
Choice.

DIVERSE GROUP OF JUDGES 
 Judges for the contest include 40 graduate students from university 
art programs and SPIE Student Chapters who will rate all the images 
to produce a list of finalists. Members of an executive panel will choose 
the top three photos from among the finalists.
 Members of the executive panel of judges include:
• Mathieu Young (www.mathieuyoung.com), an award-

winning photographer and director based in Los Angeles, CA 
(USA). Young travels each year to volunteer his services for social 
enterprises such as KamWorks and Off-Grid Electric, organizations 
focused on bringing solar power to the developing world. His images 
have appeared in Time Magazine, Rolling Stone, Sports Illustrated, 
and many other publications.

• Felice Frankel (www.felicefrankel.com), an award-winning 
science photographer and research scientist for the Center for 

Materials Science and Engineering at the Massachusetts Institute of 
Technology (USA). Frankel’s images have been published in books, 
journals, and magazines, including SPIE Professional, National 
Geographic, Nature, Science, and Discover. She is a fellow of the 
American Association for the Advancement of Science and has 
received awards and grants from the National Science Foundation, 
the National Endowment for the Arts, the Guggenheim Foundation, 
and others.

• SPIE member Joseph Niemela, a senior researcher at the Abdus 
Salam International Centre for Theoretical Physics (ICTP) in Trieste 
(Italy). In addition to being an avid photographer with an insatiable 
passion for travel photography, Niemela conducts research in fluid 
dynamics and low-temperature physics, heads the ICTP Office of 
External Activities, organizes the annual ICTP Winter College on 
Optics, and serves as the global secretariat for IYL2015. He has a 
PhD in physics from University of Oregon (USA) and has had photos 
published in la Repubblica and Il Piccolo.

• Deborah Klochko, director of the Museum of Photographic 
Arts (www.mopa.org) in San Diego, CA (USA). Klochko has 
over 25 years’ experience in photography museums as an educator, 
director, and curator. She has authored and co-authored several 
books on photography and photographers; curated over 30 
exhibitions; is the founder of Speaking of Light: Oral Histories of 
American Photographers; and is a former director of The Friends 
of Photography. She has an MA in teaching from the museum 
education program at George Washington University and an MFA 
in photography from the State University of New York.

 The judges who will make the first evaluations include Netherlands 
native Jana Huisman, who was appointed in April 2013 to be the 
Photonics21 Young Ambassador for Photonics Education. Leaders of 
SPIE Student Chapters in Belgium, Mexico, Ireland, Australia, and 
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elsewhere and graduate students from biomedical illustration and 
communications programs at Johns Hopkins University School of 
Medicine (USA) and University of Toronto Mississauga (Canada) will 
also serve as judges.
 Huisman completed her bachelor’s degree in physics at the 
University of Bonn (Germany) earlier this year and began an MSc 
in physics and nanotechnology at the Danish Technical University 
in September. In addition to her Young Ambassador role, she is an 
official observer in the Group of Young Advisors to the Digital Agenda 
for Europe and is fascinated by ultrafast laser physics.
 Most of the judges, like Johns Hopkins student Laura Roy, say 
they are excited about participating in the IYL celebration and in the 
photo contest. 
 Roy recognizes light as crucial to 
conveying meaning. She enjoys using 
it in her artwork and illustrations to 
evoke emotions and to relate stories.
 Among the SPIE Student Chapter 
members ser v ing on the judging 
panels are:
• Julia H. Majors, a PhD candidate 

at University of California, Irvine 
(USA) and president of Photonics@
UCI, the SPIE/OSA Student Chapter 

• Lien Smeesters, president of the SPIE Student Chapter at Vrije 
Universiteit Brussel

• Perla Viera-Gonzalez, a member of the Universidad Autonoma 
de Nuevo Leon (Mexico) team that won “Gold” medals in the SPIE 
Optics Outreach Games in 2012 and 2013

• Stephanie Crawford, a PhD student at University of Sydney 
(Australia), who organized the outreach program, Optics in the 
Outback, in 2013

SHOW US YOUR PHOTONICS 
 Contest entries have ranged from portraits and cityscapes in natural 
and artificial light to images of reflective mirrors, clouds, and soap 
bubbles as well as frost crystals, LEDs, Northern Lights, sunsets, 
and the Milky Way.
 SPIE also received scientific images showing photonics in medicine 
and nanotechnology.
 The judges will rank the entries according to how well they illustrate 
the IYL theme, scientific interest, creativity, execution of photography 
techniques, and overall appeal for the IYL celebration in 2015.
 All finalists’ images will be posted online in 2015 and will be displayed 
in August 2015 at SPIE Optics + Photonics so that members of the 

general public and the optics and photonics community can vote on their 
favorite International Year of Light photo for the People’s Choice Award. 
 The finalists and the third-place winner will be announced in the 
January 2015 issue of SPIE Professional. 

GLOBAL INITIATIVE FOR LIGHT 
 The International Year of Light is an initiative led by UNESCO and 
supported by 100 partners from more than 85 countries to highlight 
to the citizens of the world the importance of light and light-based 
technologies. 
 IYL2015 is a celebration of the crosscutting discipline of science that 
has revolutionized medicine, astronomy, and clean energy; opened 
up international communication via the Internet; and continues to 

be central to linking cultural, economic, 
and political aspects of the global 
society.
 SPIE, a long w ith the European 
Physica l Societ y (EPS) and other 
organizations, are founding sponsors 
of IYL2015. The EPS and the ICTP are 
coordinating the year-long celebration, 
which kicks off in Paris 19-20 January. 
 Activities during the year are aimed 
at helping people of a l l  ages and 

backgrounds gain an appreciation for the central role of light in 
science and culture and as a scientific discipline that can advance 
sustainable development.
 Events planned for IYL2015 include optics and photonics outreach 
activities by SPIE Student Chapters and open houses in May for 
laboratories around the world dealing with lighting, optical radiation, 
metrology, lasers, and related fields.
 For more information on the SPIE IYL2015 Photo Contest and 
judging, see spie.org/IYLphoto. .
The International Year of Light is a global initiative adopted by the United 
Nations for 2015 to raise awareness of how optical technologies promote 
sustainable development and provide solutions to worldwide challenges 
in energy, education, agriculture, communications, and health.

Founding sponsors of IYL2015 are SPIE, the European Physical Society, 
OSA, American Institute of Physics, the Institute of Physics, the 
American Physical Society, LightSources.org, Deutsche Physikalische 
Gesellschaft, 1001 Inventions; International Centre for Theoretical 
Physics; and IEEE Photonics Society.

See page 20 for more information on the International Year of Light 
or visit Light2015.org. 
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“The International Year of Light is 
an initiative led by UNESCO and 
supported by 100 partners from more 
than 85 countries to highlight to the 
citizens of the world the importance  
of light and light-based technologies.”
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With only a few months before the off icial 
launch of the International Year of Light 
and Light-based Technologies 2015, “light 

painters,” optics educators, astronomers, and others 
have already begun to shine a light on the central role 
that our science discipline plays in art, culture, medicine, 
communications, and sustainable societal development.
 In an elaborate and literal shining of light over the 
summer, light painters in Spain, gathered in Oviedo 
to recreate the International Year of Light 2015 (IYL) 
logo using light-painting technology and long-exposure 
cameras on 15-meter lifts. 
 The collaboration was part of the 1st International 
Light Congress and 3rd Light Painting World Exhibition, 
organized by the Light Painting World Alliance (LPWA). 
 Measuring 44 meters in diameter, the light-painting 
photograph of the colorful logo was created by 33 artists 
and covered Plaza de la Gesta.
 Light painting is a photographic technique in which 
artists manually apply light sources to a scene and take 
a single long-exposure photo frame, usually in complete 
darkness. 
 “Light-painting artworks are very beautiful evidence 
of light’s influence on the human mind in the creation 
process,” said Sergey Churkin, the LPWA founder who 
acted as creative director for the project.
 SPIE member John Dudley, chair of the IYL2015 
Steering Committee, called the light-painting display 
a “perfect example of how the science of illumination 
technology can combine with artistic design to create 
works of beauty and inspiration — and raise awareness 
of the International Year of Light and its goals.” IYL2015 
is a global initiative adopted by the UN to raise awareness 
of the importance of light and light-based technologies.
 SPIE is a founding sponsor of IYL2015. Its lead graphic 
designer, Bryan Hintz, created the logo with graphic 
elements representing sunlight, colors of the spectrum, 

and international flags. The circular composition signifies 
the unifying light-producing power of light.
 Churkin said the light-painting community is eager to 
contribute further to the IYL2015 celebration and may 
recreate the light-painting photograph of the logo at an 
IYL event in 2015.

PHOTOGRAPHIC EXPOSURE TIME
 Long-exposure photography like light painting has been 
around since the early days of daguerreotypes. Early 
artistic light-painting photographs were introduced in the 
early 20th century by master artists Laszlo Moholy-Nagy, 
Man Ray, and Picasso.
 Since those early days, light painting has evolved to 
become a genre that is growing in sophistication and 
popularity across the globe.
 Churkin notes that there is a common misconception 
that Photoshop or other post-processing software is 
used in these photographs because of the surreal and 
psychedelic effects that are created. 
 While artists use a variety of light sources from simple 
flashlights, lasers and LED lights to ignited steel wool, 
electric wire, and pyrotechnics to illuminate their 
photographic composition, only minor adjustments are 
made to the photograph after the photo is taken.
 The linkage between optics, photonics, and art — 
especially photography — is longstanding. Optics is the 
essence behind any and every camera. Photography not 
only allows us to capture moments in time, but also things 
otherwise invisible to the human eye.
 Beginning with revelations by notable figures like 
Mo-Ti, Aristotle, and al-Haytham, the camera obscura 
helped humans better grasp the behavior of light and 
paved the way for modern-day photography. Over time, 
photography developed into an art form, and different 
types of photographs could be created by manipulating 
certain properties of light.
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For links to articles in the SPIE Digital Library 
about high-speed, long-exposure, and other 
aspects of photography, read SPIE Professional 
online: spie.org/spiePro.

IYL across
the globe
More than 52 nations 
had agreed to organize 
campaigns and events 
in their regions for the 
International Year of 
Light and Light-based 
Technologies, as of 10 
September. A list of 
events and the national 
contacts are available on 
light2015.org.

Krisinda Plenkovich, SPIE 
director of education 
and community services, 
is the contact for the 
United States, and SPIE 
2015 President Toyohiko 
Yatagai is the contact for 
Japan.

In addition, the 
International Commission 
for Optics (ICO), the 
Synchrotron-light for 
Experimental Science 
and Applications in the 
Middle East (SESAME), 
and the International 
Astronomical Union (IAU) 
are planning IYL2015 
events.

Observances include 
monthly monitoring of 
light pollution with the 
International Globe at 
Night program; SciFest: 
Power of Light in Joensuu, 
Finland, 23-25 April; and 
“Study after Sunset,” 
a program to raise 
awareness about the 1.5 
billion people around the 
world who have poor-
quality lighting at night.

In addition, SPIE is 
funding the Light Beyond 
the Bulb program, a series 
of open-source exhibits 
showcasing the incredible 
variety of light-based 
science. 

The IYL2015 opening 
ceremony will be held at 
UNESCO headquarters  
in Paris, 19-20 January.

SPIE AND PHOTO ENGINEERING
 SPIE has played an extensive role in sharing 
groundbreaking research in photographic technology 
and optical engineering all over the world through 
publications and conferences. For decades, SPIE 
has explored the connection between optics and 
photography and shared breakthrough discoveries 
w ith the international optics and photonics 
community. 
 In 1983, for example, SPIE published the 
proceedings from the International Congress 
on High Speed Photography and Photonics. In a 
paper that focused on the importance of exposure 
time, Harold Edgerton explains how scientists and 
photographers alike were discovering how to produce 
photographs based on flash sources and velocity of 
the subject.
 (SPIE presents the annual Harold E. Edgerton 
Award to recognize outstanding contributions to 
the application and understanding of high-speed 
phenomenon.)
 Today, our understanding of photography and 
how to manipulate light to produce high-quality 
photographs has developed far beyond that. Just 
last year, SPIE published an article explaining the 
way in which a digital synchroballistic schlieren 
camera was used to capture photographs of bullets 
and rocket sleds moving at more than 400 meters/
second. 
 While light painting is concerned with long-
exposure photography, the scientific community 
is constantly seeking innovation in high-speed 
photography. Whether the photograph is made 
with an ultralong or ultrashort exposure, all photos 
involve proper control over exposure, resolution, 
and ISO, among other properties. Fundamentally, 
the ability for a photographer to produce great 
photos — whether scientific or as an art form — relies 
on technology rooted in optics and photonics.

IYL2015 FIREWORKS AND FESTIVALS
 With continual advancements in photography, 
especially since the commercialization of digital 
cameras, the story of light continues to be told in art, 
health, and cultural traditions throughout the world. 
 A Story of Light Festival, for instance, is being 
planned for January in Goa, India. Part of the IYL2015 
celebration, the festival (www.thestoryofLight.
org) aims to promote science education among 
youth and encourage the public to think about 
light technologies for sustained development and 
improved quality of life.
 Panelists and audience members at SPIE Optics 
+ Photonics this year described other events being 
planned around the world, including those with 
creative hands-on activities for young children and 
adults and competitions like the SPIE International 
Year of Light Photo Contest to help engage both 
technical and nontechnical audiences. (See page 20.)
Voting for the “People’s Choice Award” in the photo 
contest will be held in 2015. 

 SPIE member Rajib Chakraborty, an associate 
professor at Calcutta University and treasurer of 
the Optical Society of India, noted during the panel 
discussion in August that there will be many ways 
to celebrate IYL2015, especially since the year 
coincides with the golden jubilee of the Optical 
Society of India.
 Other plans for the IYL 2015 observance in India 
include events where people can build solar cookers, 
participate in a solar vehicle contest, receive a 
vision exam, and learn about the eye and eye safety, 
Chakraborty said.
 In Taiwan, the Taiwan Photonics Society and other 
groups will sponsor an entry in the Lantern Festival 
in early March, according to SPIE Fellow Ching-
Cherng Sun, vice chair of the Taiwan Photonics 
Society. 
 SPIE Senior Member Cristina Solano of Centro 
de Investigaciones en Optica (CIO) in Mexico 
and recipient of the 2014 SPIE Educator Award, 
described a wide range of plans in Mexico, including 
a telescope-building workshop and a laser graffiti 
competition.
 In Australia, the IYL year will start out with a 
literal bang: SPIE Fellow Halina Rubinszstein-
Dunlop, a councillor for the Australian Optical 
Society, said that New Year’s fireworks celebration 
in Sydney — the first in the world each year due to 
its time zone — will be dedicated to the IYL 2015.
 Numerous organizations in Australia and New 
Zealand are working together and “going global” in 
their approach, she said, by working with the public 
and government as well as academia and industry. 
Other activities will emphasize light in art and 
architecture as well as in science and technology.  
 Audience members at the panel at Optics + 
Photonics shared ideas as well. Among them:
 SPIE Fellow Bob Breault told of a plan to send a 
beam of light from Tucson, AZ (USA) to the moon 
and back, and then around the world, offering 
possibilities for student experiments along the way.
 SPIE Fellow Vasudevan (Vengu) Lakshminarayanan 
outlined plans in Michigan (USA) for an art festival 
and collaboration with a hands-on museum and 
the Michigan economic development office. He 
stressed the value in getting involved with the 
medical community in particular, as applications 
of photonics in medicine have resonance with the 
public.
 SPIE member Dan Curticapean of Offenburg, 
Germany, suggested that lunar eclipses in 2015 are 
opportunities to engage many people through live 
video streaming of the astronomical event around 
the world. . 
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TELECOM AND DATACOM OPTICAL LINKS 
ENABLED BY SILICON PHOTONICS

Silicon Photonics 
Integration By Philippe Absil

The infrastructure for tomorrow’s information and communication technologies 
(ICT) requires ever-higher bandwidth and more energy-efficient data 
communication to accommodate the increasing amount of data traffic. For 

this, optical data transmission is key. 
 Fiber-optic solutions are already well established in long-reach metropolitan 
and access networks and in supercomputing infrastructure. But on-chip, high-
performance central processing units and dynamic random-access memories will 
also be interfaced with input/outputs that require even higher bandwidths, equaling 
or surpassing 1TB/s by 2018. 
 Optical links are therefore being considered for package-to-package interconnects 
and even on-chip interconnects. For all these applications, the expected advantage 
of optical data transfer is to provide more aggregate bandwidth at less power 
consumption than today’s electronic data transfer over copper. 
 Among the various technologies for optical components, silicon photonics holds 
the most potential for building and integrating these components and having a small 
footprint, low power consumption, low cost, and scalability for high-speed telecom 
and datacom applications. 
 A platform that can combine various high-quality passive and active components 
in one single integration flow will power the adoption of silicon photonics circuits. 
 With such a platform, integrated photonics circuits can be made with 
single-channel data rates up to 25Gb/s. High aggregate bandwidth 
can be enabled by using a wavelength-division-multiplexing 
(WDM) architecture or spatial-division-multiplexing 
(SDM) architecture.

VARIED APPLICATIONS FUEL MARKET
 Ac cord ing to a Ju ly 201 4 repor t  by Yole 
Développement, the market for Si photonics devices 
is projected to grow from US $25 million in 2013 to 
about $50 million in 2017 and over $700 million in 
2024. This market to replace electrons with photons 
will include applications in high-performance computing, 
data centers, and telecom as well as sensors in the medical 
and consumer fields. 
 Si photonics can be used to realize highly sensitive optical 
devices for monitoring strain, temperature, or gases. The 
technology can also be used in chip-based circuits for portable 
point-of-care devices or implants.

ACHIEVING HIGH BANDWIDTHS
 A complete optical link needs many different components. On the transmitter 

TECHNOLOGY R&D
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side, an electronic driver converts a standard CMOS 
bit state into an electrical current compatible with 
the optical device (a laser diode). A modulator then 
converts the electrical signal into an optical signal. 
 On the receiver side, a photodetector converts 
the optical signal into a photocurrent, and a 
transimpedance amplifier (TIA) transforms the 
photocurrent into a standard CMOS bit state.
 Most optical communication networks adopt the 
technique of WDM to minimize the number of fibers 
needed to carry a given bandwidth. This approach is 
also being considered for short-distance optical links 
to increase the bandwidth density through packages. 
 In a WDM link, signals are encoded onto different 
carr ier wavelengths, which are transmitted 
independently through the same physical channel. 
The carriers are typically generated using lasers that 
operate at different wavelengths. A modulator then 

imprints the signal onto the carrier, and 
the signals are joined together in 

a multiplexer. On the receiver 
side, the wavelengths are 

demultiplexed and sent 
to a photodetector.

SILICON 
ON-CHIP 

CHALLENGES
 W a v e g u i d e - b a s e d

s i l i c o n  p h o t o n i c s  i s 
a n  a t t r a c t i v e  t e c h n o l o g y 
for integrat ing a l l bui lding 
blocks necessary to construct 
WDM links on a single chip. 
It allows fabricating optical 
components with state-of-the-art 
semiconductor equipment, using 

the same processes and tools as for the fabrication 
of state-of-the-art chips. 
 This technology is also very challenging. Besides 
the development of the individual passive and active 

components, component integration into a complex 
circuit – and ultimately with electronics (drivers 
and amplifiers) – is not straightforward. A well-
known weakness of Si photonics technology is its 
high sensitivity to the waveguide dimensions, which 
requires nm-scale control over a full wafer. 
 Also, Si photonics waveguide-based components 
are typically very thermally dependent because of 
the large variation of the Si refractive index with 
temperature. Compensating for this is possible with 
active tuning and temperature control, but this 
can severely impact the power consumption of the 
optical link.

PLATFORM DEVELOPED BY IMEC
 The silicon photonics platform developed by imec 
enables the implementation of a complete WDM 
architecture. The platform uses 200mm silicon-
on-insulator (SOI) wafers as a substrate, with a 
220nm Si layer above a 2000nm buried oxide. The 
fabrication process uses a modified 130nm CMOS 
flow augmented with 193nm lithography for all the 
waveguide patterning layers. An additional oxide/
poly-Si stack is deposited to allow for more degrees 
of freedom in the design of the optical components. 
 This stack is used for integrating the advanced 
passive components, like grating couplers and 
waveguides. With the integration platform, passive 
components as well as active components (such as 
opto-electronic modulators, heaters, and Ge-on-Si 
photodetectors) can be co-integrated. 
 The platform allows for the making of integrated 
photonics circuits for the telecom and datacom 
industries with single-channel data rates up to 
25Gb/s. Also, the Si thickness variation can be 
controlled to about 2.5nm across a 200mm wafer. 
The electronics circuits (like drivers and TIAs) can be 
fabricated on a separate die and assembled with the Si 
photonics circuits using flip-chip assembly methods.

Cross section schematic of the silicon photonics integrated platform combining high-quality 
passives components, silicon modulators, integrated heaters, and Ge-on-Si photodetectors.
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Continued on page 24  
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PHOTONICS INTEGRATION
t Continued from page 23

MULTIPLEXING ARCHITECTURE 
 Using this Si photonics technology, we integrated the key building 
blocks for realizing a WDM architecture: 1.0V drivers with microring 
modulators and microring filters with efficient thermal tuning.
 The proposed architecture conta ins a 
continuous-wave laser source that is coupled 
onto a silicon photonics circuit using a single 
polarization-grating coupler. The unmodulated 
WDM light can be split through a broadband 
splitter to ‘power’ multiple parallel links. Each 
wavelength is then modulated by separate 
microring resonators that change their absorption 
based on the associated driver voltage. Each 
modulator can operate at high speeds up to 
25Gb/s. They are driven by CMOS drivers that 
operate at 1.0V power supply. 
 These microring modulators are chosen for 
their compactness, which limits the drivers’ 
complex it y and power consumption. A n 
integrated heater is used to tune the microring 
to the desired wavelength. The WDM signal then couples out through 
a single polarization coupler into a fiber array.
 The WDM receiver is based on the demultiplexing of the WDM 
signal by using 4-channel double-microring-based demultiplexer 
second-order filters. By using these types of filters, the impact of 
the local process variability on insertion loss and crosstalk can be 
mitigated.

 First, the signal is coupled onto the silicon photonics circuit through 
a polarization-splitting coupler that sends each polarization to a 
different waveguide. Next, for each polarization, each wavelength 
is filtered out and coupled to a single Ge-on-Si photodetector per 
wavelength, followed by a TIA that amplifies the photocurrent 
generated in the detector. The filters are made with microring filters 
and are tuned to the desired wavelength with integrated heaters.

ADVANCES IN WDM DEVICES
 In the future, we will explore the limits of our approach 
to realize even denser and more power-efficient WDM 
architectures. 
 Recently, very promising results have been obtained by 
implementing a so called ‘UCUT’ module in the back-end-of-
line of the Si photonics platform. After copper metallization, 
we etched locally through the top stack into the substrate, 
undercutting a buried oxide. 
 This way, critical devices can be better thermally isolated, 
improving the efficiency of the heater. By applying this 
module on a WDM-filter, a strongly improved thermo-optic 
tuning efficiency was obtained: the filter can be tuned over 
>14nm at less than 0.5pJ/bit. The same UCUT module was 
successfully applied on a ring modulator. 

 More details of this research can be found in: 
• “Advances in silicon photonics WDM devices,” presented at 

OPTO, part of SPIE Photonics West, in February 2014 (dx.doi.
org/10.1117/12.2047350) 

• ‘Highly uniform 28Gb/s Si photonics platform for high-density, 
low-power WDM optical interconnects,” presented at Integrated 
Photonics Research, Silicon and Nanophotonics in July 2014  
(dx.doi.org/10.1364/IPRSN.2014.IW3A.4) 

–Philippe Absil is director of the 3D and Optical Technologies 
Department at imec (Belgium) and has been responsible for the 
development of imec’s silicon photonics technology platform 
since 2010. Before that, he managed the advanced CMOS scaling 
program at imec and developed the passive photonics platform 
technology for Little Optics Inc. (USA). Research for his PhD at 
University of Maryland at College Park (USA) contributed to the 
early demonstrations of semiconductor microring resonators. Absil 
is a member of the program committee for the conference on Next-
Generation Optical Networks for Data Centers and Short-Reach 
Links at SPIE Photonics West. .

Flip-chip 40nm CMOS driver circuit on top of a silicon photonics 
transmitter circuit with microring modulators.

Microscope image of the 
ring modulator obtained 
by using the UCUT 
module.

TECHNOLOGY R&D

Communications and IT
are priorities for NPI 
The National Photonics Initiative (NPI), a 
collaborative alliance to raise awareness of 
photonics and drive US funding and investment 
in key photonics-driven fields, recognizes the 
important role that photonics can play in next-
generation data centers, high-performance computing, and 
integrated components for communication technologies.

Communications and information technology is, therefore,  
one of five key priorities for the NPI.

An NPI white paper recommends strategic investment in a National 
Photonics Prototyping and Advanced Manufacturing Facility to 
advance photonics-enabled telecom and datacom technologies.

More information: www.lightourfuture.org .

NPI
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NIST seeks collaborators to develop 
human skin-reflectance standards 

Special section
on imaging 
standards
NIST researchers David 
Allen, Maritoni Litorja, 
and Jeeseong Hwang are 
Journal of Biomedical 
Optics guest editors 
for a special section on 
optical medical-imaging 
standards.

David Allen

Maritoni Litorja

 
Jeeseong Hwang

The special section will be 
published in 2015.

Manuscripts are due  
1 December 2014.

For more information: 
spie.org/jbo. 

Researchers at the National Institute 
of Standards and Technology 
(NIST) in the United States 

have started gathering hyperspectral 
signatures that could help prov ide 
doctors a noninvasive and painless way 
to discriminate between healthy and 
diseased tissue and reveal how well 
damaged tissue is healing over a wide area.
 NIST researcher and SPIE member 
David Allen says the advantage of using 
hyperspectral imagers is that they can see 
many different things that humans can’t 
see and that this additional information 
can be used for a wide range of applications. 
 However, Allen notes that in order to 
realize the full potential of hyperspectral 
imagers for medical diagnoses and 
security applications, “We need to develop 
reference standards that represent human 
skin.
 “Standards development has itself 
been hindered by a lack of human-
skin ref lectance data, especially in the 
ultraviolet and short-wave infrared,” he 
adds. “This data is valuable in evaluating 
sensor performance for these applications 
in addition to assuring consistent results 
between labs.”
 Catherine Cooksey, the project leader 
for the NIST spectrophotometry program that 
establishes and maintains the national scale of 
ref lectance, says researchers need to know what 
so-called “normal” tissue looks like. Furthermore, 
she says researchers are looking to quantify the 
variability both within an individual and between 
individuals due to inherent biological differences 
and to gauge the overall range of spectral variability 
across the human population. 
 Initial NIST studies used 28 volunteer test subjects. 
The data collected included a photograph of the test 
area on the subject’s forearm and three reflectance 
measurements of the test area. The initial analysis 
included estimates of the variability attributed to 
the instrument, variability of the same subject, and 
variability among subjects.
 “Skin reflectance varies due to skin pigmentation, 
tissue density, lipid content, and blood volume 
changes,” Cooksey says. “And few, if any, studies of 
skin reflectance have been done with an estimated 
measurement uncertainty that is traceable to NIST or 
any other national metrology institute. We need good 
data from a wide variety of sources, and for that we 
need the help of our colleagues in the community.”
 Once they col lect enough data, the NIST 

researchers can feed it into NIST’s Hyperspectral 
Image Projector, a device that creates hyperspectral 
scenes that have all the spectral signatures of the 
real thing. Medical imaging technicians can then use 
these “digital tissue phantoms” to test their imagers’ 
ability to discriminate between not only different 
tissue types, but also tissue and other materials. This 
will support further development of hyperspectral 
imaging for medical imaging as well as numerous 
other applications, such as search and recovery, 
surveillance, and biometrics.
 A llen and NIST colleagues described their 
Hy perspec t ra l  Image Projec tor in a paper 
presented at SPIE Photonics West in 2012 (dx.doi.
org/10.1117/12.907898). 
 Researchers interested in collaborating with 
NIST to gather a larger skin ref lectance dataset 
should contact Allen (dwallen@nist.gov) or Cooksey 
(catherine.cooksey@nist.gov) for more information.
 Allen, Cooksey, and SPIE member Benjamin 
K. Tsai were co-authors at SPIE DSS in May on 
a paper about the initial trial. Their paper is 
available in the SPIE Digital Library at dx.doi.
org/10.1117/12.2053604. .
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The top images show skin as normally viewed. At bottom 
are hyperspectral images of the same skin with enhanced 
contrast in false color to show the variability between 
subjects.
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SPIE Fellow Michael T. Eismann, senior 
scientist for electro-optical and infrared 
sensors at the US Air Force Research Lab 

(AFRL), has been named editor-in-chief of Optical 
Engineering, succeeding Ronald Driggers of St. 
Johns Optical Systems.
 Eismann, who works at the Sensors Directorate at 
Wright-Patterson Air Force Base, is also a member of 
the SPIE Board of Directors and an internationally 
recognized authority on passive IR imaging and 
hyperspectral remote sensing. He performs both 
basic and applied research in these areas and is the 
author of the 2012 SPIE Press book, Hyperspectral 
Remote Sensing.
 “We are very excited that Mike has taken over 
the helm of Optical Engineering,” said SPIE 
Publications Committee Chair John Greivenkamp 
of University of Arizona. 
 “Dr. Eismann brings a wealth of knowledge and 
experience that will be of great benefit to the journal 
and the entire technical community,” he said. “Mike’s 
energy and enthusiasm for this new role bodes well 

for the future of Optical Engineering — the 
flagship journal of SPIE.” 

  Eismann said he was honored by the 
appointment at Optical Engineering and 
looks forward to maintaining the high 
scientific standards previous editors 
have developed for the journal. 
 “One of my goals will be to further 

enhance the content of the journal 
by more proactively drawing upon the 

numerous scientists and engineers who 
regularly present their pioneering work at 

SPIE conferences,” Eismann said. “Optics and 
photonics are central to technological advances 

in numerous areas, ranging from medicine to 
imaging and communications, and Optical 

Engineering is well positioned to 
be the leading jour nal for 

reporting these exciting 
innovations.”

TECHNOLOGY R&D

 Eismann serves as an adjunct professor at the 
Air Force Institute of Technology and as chair of 
the Optics Technology Focus Group for the Sensors 
and Electronics Technology panel of the North 
Atlantic Treaty Organization. He has also served as 
symposium chair for SPIE DSS Defense + Security.
 His awards and honors include the 2012 SPIE 
President’s Award and the 2012 Air Force Meritorious 
Civilian Service Award. He is a Fellow of the Military 
Sensing Symposia and the AFRL.
 Before joining AFRL in 1996, he was employed by the 
Environmental Research Institute of Michigan, where he 
was involved in research concerning active and passive 
optical and IR targeting and reconnaissance, optical 
information processing, and holographic optics. He has 
a PhD in electro-optics from the University of Dayton.
 In an editorial in the August issue of the journal, 
Eismann acknowledged that the world of scientific 
journals has changed significantly since he received 
his first copy of Optical Engineering in graduate 
school in the 1980s.
 “The primary media has shifted from paper 
to digital, and scientists and engineers now have 
many alternatives literally at their fingertips to 
access technical information,” he wrote. “The rate of 
technology development seems to be ever increasing, 
making timeliness almost as important as the quality 
of publication. 
 “The journal has adapted and will need to continue 
adapting to these trends to remain a relevant venue 
for exchanging information about the exciting new 
work in the optical engineering field.”
 The challenge, Eismann says, is to find a balance 
between having the latest technology and staying true 
to the journal’s roots, with its high publication standards 
for originality, significance, and scientific quality.
 “My goal,” he says, “is for the journal to remain a vital 
resource and an inspiration for the next generation of 
optical engineers who are likely to peruse their first 
copy of Optical Engineering through their SPIE Digital 
Library account on their iPad – as I do now.”
 More information: spie.org/OE..

Photoelasticity
A special section on 
digital photoelasticity 
will be published in 
Optical Engineering in 
August 2015.

Papers on digital 
photoelasticity 
techniques and their 
applications in such 
fields as biomechanical 
systems, glass-stress 
analysis, underwater 
systems, and aerospace 
will be accepted through 
1 November 2014.

Guest editor is 
Krishnamurthi Ramesh 
of Indian Institute of 
Technology Madras.

More information:  
spie.org/OE

Eismann new editor of 
Optical Engineering 

Abstracts are due 6 October 2014 for SPIE DSS 2015  
(Defense + Security and Sensing Technology + Applications).

More information: spie.org/DSS  
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What every new 
PhD should know
Be humble. Join a professional society. Get started on the right track.

By Louis Gritzo

Attracting, developing, and retaining new 
talent is among the top concerns of R&D 
management. The growing parade of baby-

boomer retirements, paired with business growth and 
changing talent needs, will increase the importance 
of finding and keeping the right human capital in 
the coming years to the point that it will become a 
differentiator, both for the success of individual R&D 
managers and for their organizations. 
 Without the right people in the right place, 
companies will simply be unable to sustain leadership 
positions as value creators and innovators. 
 Although many companies prefer to grow their 
talent pool with experienced employees, in most 
disciplines, the supply of practiced employees will fall 
well short of demand, and the increasing complexity 
of technology and modern R&D problems mean many 
new hires will be newly minted PhDs. Indeed, the 
2014 IRI R&D Trends Forecast projects a 20% overall 
increase in new-graduate hiring this year.
 In my experience as an R&D manager, these new PhDs 
pose unique challenges. These employees have been in 
school for 20 years. Many come to their first post-PhD 
jobs with little practical experience in the workplace.
 The experience of even those who have had 
internships will generally be limited to a narrow, 
well-defined work scope and a defined tenure. The 
transition from student to valuable researcher or 
technologist may not be smooth. 
 Although this transition occurs for every new 
graduate, at all levels, my experience has been that 
it is more difficult for PhDs. That’s largely because 
of the time they have spent in school, the very 
characteristics that drove them to acquire a terminal 
degree in the first place, and their recent experiences 
as grad students.
 What many of these graduates need in entering 
the workforce is some quick, direct coaching on the 
facts of workplace life — how to get started on the 
right track, with the right attitude to move forward 
and assume greater responsibilities. 
 Based on my experience, I offer nine lessons on 
what every new PhD should know. These lessons can 
also be used as a tool for managers seeking to teach 
the new employees.

#1: HUMILITY GOES A LONG WAY
Be humble.
 You should be proud of achieving the highest level 

of formal education, but don’t let arrogance get in the 
way of your success. 
 Don’t throw your title around in any but the most 
formal settings, and make sure you keep in mind that 
the degree doesn’t entitle you to anything more than 
to have the paper on which it is printed.

#2: CONTINUOUS LEARNING
Be a learner.
 Whether you stay in the field you studied in grad 
school or branch out (it really doesn’t matter), dig 
deeper into the technical parts of your job and learn 
how to apply them.
 If you approach each part of your new role in the 
field with an open, inquisitive mind, you’re more 
likely to have the breakthroughs that are likely the 
reason you got a PhD in the first place. Don’t ever let 
your hunger to learn die.
 It’s been over 20 years since I received my 
doctorate, and I learn something new every day, often 
from new grads like you.

#3: SOCIETY MEMBERSHIP
Join a professional organization.
 If you weren’t involved in a professional society as 
a student, get involved now. If you were, don’t stop.
And don’t just join. Volunteer to contribute and 
develop your involvement to the point where you 
lead key efforts. 
 You’ll learn to work within a completely new dynamic 
and establish a professional network (likely including 
the very top people in your field) that will make a huge 
difference when you need support or knowledge. 
 Engage in person. Social media helps, but it’s no 
substitute for personally knowing your colleagues. 
You may need them, or they you, for an opportunity 
in the future.

#4: STRATEGIC RELATIONSHIPS
Be strategic about relationships.
 As a grad student, you had a unique relationship 
with your adviser. You’ll be faced with many more 
relationships in the workplace that require careful 
consideration. You’ll surely have a boss who may be 
very different from your primary professor. Get used 
to it — you’ll have more. 
 Your work peers may now seem more l ike 
competitors; don’t let that distract you from being 
your best. 

CAREER

What they wish
they knew …
Allison Lami Sawyer, 
CEO and cofounder of 
Rebellion Photonics, 
has encouraging words 
for young women 
and girls considering 
an advanced degree 
and/or career in 
science, technology, 
engineering, or 
math (STEM) and 
a track record as a 
successful technology 
entrepreneur. 

Her company was 
named the Wall Street 
Journal Startup of the 
Year in November 2013.

Even so, “I wish 
someone had told me 
that you don’t just have 
to work in a lab if you 
get a STEM degree,” 
Sawyer says. “If you 
get a STEM degree in 
college then the world 
is your oyster, so to 
speak.”

Walter Chen, CEO 
and cofounder of 
iDoneThis, also wishes 
someone had given 
him advice before 
starting his company. 

“I wish I’d known that 
running a startup team 
is a lot like parenting,” 
Chen says in a recent 
issue of Business 
Insider.



 29OCTOBER 2014 | SPIE Professional

 At first, you may have a formal or informal mentor 
from senior staff. That person can help you, but 
don’t let him or her become your crutch, or you their 
“spare hands.” 
 Your organization probably will have administrative 
and support staff (IT people, HR folks, and others). 
Treat them with respect, but don’t let them bully you. 
 If you find yourself getting frustrated, review 
item 1.

#5: REVIEWING ITEM #1
Avoid pedigree intimidation. 
 As you begin your post-doctoral career, you may 
find yourself working with colleagues from some 
from top-name private institutions and others from 
smaller state universities. 
 If you didn’t study under the world’s best adviser 
at a top-name school, don’t worry; these are not 
determining factors for success. 
 If you did graduate from one of the world’s best, 
congratulations. You have a head start. Now review 
item 1.

#6: LONG-TERM POTENTIAL
Bypass the early-career management trap. 
 Today’s generation is more mobile and ambitious 
than ever before. Make sure you don’t sell yourself 
short by not developing your full long-term potential. 
Use the first 8-12 years of your career to develop 
technical experience and expertise. 
 If you choose to go into management, the experience 
and insight you will gain from that technical focus 
will help you make better decisions, even if the topic 
is outside your traditional field of study.

#7: REMEMBERING ITEM #1
Accept the pecking order. 
 Odds are, at some point, you’ll find yourself 
working (either as an employee or customer) for 
people who have far less education but far more 
authority than you. This is often difficult for new 
PhDs who have invested time, money, and energy 
in years of higher education. But having the degree 
doesn’t necessarily make you smarter than them. 
They have generally been in the workplace longer 
and have more experience. 
 The two biggest things you can do are to 
demonstrate your value by explaining topics in your 
area of expertise in a way they understand and learn 
as much as you can from them. 
 And again, be careful to remember item 1.

#8: THE COMMON GOOD
Grow thick skin. 
 In grad school, you worked in an environment 
where there were clear right and wrong answers. 
That won’t be the case anymore. If you are fortunate, 
you will work with a diverse set of colleagues who 
see things very differently than you do. You will 
encounter conf licting perspectives from well-
qualified people. 

CAREER

 These differences are a positive feature of the 
workplace. Even though you may be sure your 
perspective is right or best, don’t let your pride get in 
the way of moving forward. Nobody is always right. 
 Don’t take it personally if things don’t go your way. 
Seek to understand and work toward the common 
good, even when it means that you change your 
perspective.
 This will serve you much better than clinging to 
your own “right” answers. Often you’ll find that the 
exact course of action really didn’t matter in the end.

#9: WORKLOAD MODERATION
Don’t overcommit.
 Now that you’ve heard all the things you should 
do, the most important thing to remember is not to 
overdo everything. 
 Your PhD experience, degree, and fresh entry 
into the professional arena will provide lots of 
opportunities. Monitor your workload and choose 
wisely when you volunteer to work on “one more 
thing.” 
 Understand that, if you do a good job, everything 
will take longer than you expect. As you gain 
experience, you’ll understand problems better and 
become more efficient. Other than item 1, this is the 
Achilles heel for energetic, smart, new PhDs.

AVOIDING THE HARD WAY 
 I wish I had heard many of these things when 
I started out as a researcher. I was not new to the 
workforce; I had held some kind of part-time job 
since I was 12 years old. I worked for a full year as a 
grocery store manager before going to college, and I 
was fortunate to have a number of great internships 
while in school. 
 Despite these experiences, I was not truly ready 
for the challenges of my first professional position.
I recognize that every new employee, manager, and 
work environment is different, and perhaps only a 
few of these items will be relevant for you or the new 
PhD you just hired. 
 I hope, however, that this short list provides a 
catalyst for discussion and helps R&D managers show 
young workers how to avoid learning “the hard way.”

–Louis Gritzo is vice president of research at 
FM Global, a research- and engineering-based 
industrial and commercial property insurance 
company. He has previously served as manager 
of fire science and technology and as a member of 
the Advanced Concepts Group at Sandia National 
Lab (USA). He received his PhD in mechanical 
engineering from Texas Tech University.

This article, originally published in the July-August 
issue of Research-Technology Management, has been 
slightly edited and reprinted with permission from 
the Industrial Research Institute. .

Advice from
SPIE Women
in Optics

Remember, don’t 
keep score. 

The older I get, the 
more I regret the 
energy I wasted 
getting upset at 
“losses.” 

Picture a sculler 
rowing on the 
water. If the sculler 
gets upset and 
throws a fit for 
every bad stroke, 
the sculler is going 
to go nowhere and 
may actually flip. 

If the sculler just 
keeps taking stroke 
after stroke, the 
good with the bad, 
she will get to the 
end of the course, 
happy and upright.
–Lynore Abbott,  
SPIE member, founder of 
Logical Marketing (USA)

“If you do not 
achieve the highest 
grade or do not win 
the first promotion, 
remain positive and 
believe in yourself 
even when there are 
obstacles.”
–Emily Gallagher,  
senior member of the 
technical staff at IBM 
Microelectronics (USA)
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SPIE Fellow Glenn D. Boreman, director of 
the Center for Optoelectronics & Optical 
Communications at University of North 

Carolina at Charlotte (USA), professor emeritus 
at University of Central Florida (USA), and 
cofounder and chairman of Plasmonics Inc., 
has been elected to serve as the 2015 SPIE vice 
president.
 SPIE members also elected Senior Member Gary 
Spiegel, retired senior vice president of Newport 
Corp. (USA), as secretary/treasurer for 2015.
 SPIE President H. Philip Stahl announced 
election results for the 2015 officers and members 
of the SPIE Board of Directors at the Annual 
General Meeting of the Society in August. New 
board members and officers will take office 1 
January 2015.
 With his election as vice president, Boreman joins the SPIE 
presidential chain, becoming president-elect in 2016 and president 
in 2017.
 Boreman is a longtime instructor of the SPIE course, “Basic Optics 
for Engineers,” and author of the SPIE Press book, Basic Electro-
Optics for Electrical Engineers. His research interests include IR 
detectors, systems, antennas, and frequency-selective surfaces; 
image-quality characterization; and modulation transfer function. 
 Boreman has served on the SPIE Board of Directors; the Education, 
Publications, and Rudolf Kingslake Award committees; and the 
Editorial Advisory Board for SPIE Press. His PhD in optical science 
is from University of Arizona (USA).
 Spiegel recently retired at Newport and succeeds SPIE Fellow 
Brian Lula as secretary/treasurer. He has been a member of the SPIE 
Financial Advisory Committee since 2007 and holds a BA in industrial 
marketing from Baruch College, City University of New York (USA).
 His technical activities and interests include opto-mechanical 
systems for research and industrial applications, precision 
manufacturing, technical management, and the business of optics.

YATAGAI IS 2015 SPIE PRESIDENT
 SPIE Fellow Toyohiko Yatagai, director of the 
Center for Optical Research and Education and 
Distinguished Professor at Utsunomiya University 
(Japan), will become SPIE president in January 
2015.
 Yatagai is the founder and co-chair of SPIE 
conferences on digital and analog optical 
computing and has been a member of the SPIE 

SPIE 
ELECTION RESULTS
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UNC Charlotte professor and Plasmonics Inc. co-founder  
Glenn Boreman elected SPIE vice president

Boreman

Board of Directors since 2011. He served as president of the Optical 
Society of Japan from 2008 through 2010.
 He is also the author of nine books and more than 300 academic 
papers in applied optics. His technical interests include optical 
measurement, holography, biomedical imaging, 
interferometry, and optical design and fabrication.
 SPIE Fellow Robert A. Lieberman, the SPIE 2014 
vice president, will serve as the 2015 president-
elect and become SPIE president in January 2016.
 An authority on biological, physical, and 
chemical sensors, Lieberman has chaired more 
than 25 sensor conferences and served in several 
SPIE leadership roles, including the Board of 
Directors, the Publications Committee, the 
SPIE committee on Engineering, Science and 
Technology Policy, and the editorial board of 
Optical Engineering. 
 Lieberman, president of Lumoptix (USA), 
received the SPIE President’s Award in 2007 and 
holds a PhD in physics with an emphasis on solid-
state physics and biophysics from the University 
of Michigan (USA). His areas of expertise include 
technology management, spectroscopy/chemical 
detection, and optical sensing and monitoring.

NEW SPIE BOARD MEMBERS
 Four SPIE members were elected to serve on 
the SPIE Board of Directors beginning in January. 
They are 
• SPIE Fellow Julie Bentley, University of 

Rochester (USA)
• SPIE Fellow Brian Lula, PI (Physik Instrumente) 

(USA) and outgoing SPIE secretary/treasurer 
• SPIE Senior Member Kristen Maitland, Texas 

A&M University (USA)
• SPIE Fellow Wolfgang Osten, Institut für 

Technische Optik (Germany)
 SPIE directors serve three-year terms and 
officers serve for one year.
 The SPIE nominating committee accepts 
recommendations for the election slate on an 
ongoing basis. To make a recommendation or 
for more information, contact governance@
spie.org. .

Yatagai

Lieberman

Bentley

Maitland

Lula

Osten

Spiegel
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New

New

New

www.spie.org/journals 

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

- All SPIE Journals are part of the SPIE 
Digital Library, the world’s largest 
collection of optics and photonics 
research.

-	Pay	voluntary	publication	charges	and	get	the	
benefit	of	Gold Open Access	for	your	paper:	
www.spie.org/JournalsOA	

- Join SPIE and get a subscription to one 
online journal with your membership, or 
request access from your librarian.

Submit your next paper 
to an SPIE Journal

Optical Engineering
Michael Eismann,	Editor-in-Chief

Journal of Electronic Imaging
Gaurav Sharma,	Editor-in-Chief

Journal of Biomedical Optics
Lihong V. Wang, Editor-in-Chief

Journal of Micro/Nanolithography, MEMS,  
and MOEMS
Chris Mack,	Editor-in-Chief

Journal of Applied Remote Sensing
Ni-Bin Chang,	Editor-in-Chief

Journal of Photonics for Energy
Zakya H. Kafafi,	Editor-in-Chief

Journal of Nanophotonics
Ali Adibi, Editor-in-Chief

Journal of Medical Imaging
Maryellen L. Giger,	Editor-in-Chief

Neurophotonics
David A. Boas,	Editor-in-Chief

Journal of Astronomical Telescopes,  
Instruments, and Systems
Mark Clampin,	Editor-in-Chief
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Microlens developers awarded  
Kingslake Medal

Wei Zhang of the National University of Singapore and Hans 
Zappe and Andreas Seifert of the University of Freiburg 
(Germany) have been selected as the 2013 winners of the 

Rudolf Kingslake Medal and Prize for their paper on “Polyacrylate 
membranes for tunable liquid-filled microlenses.” 
 SPIE presents the Kingslake Medal annually for the most 
noteworthy original paper in Optical Engineering and includes a 
$2,000 honorarium.
 The winning paper was published in the April 2013 issue of Optical 
Engineering and details a new, simplified process for fabrication of 
tunable liquid-filled lenses using polyacrylate as a new membrane 
material. The new process provides a useful approach for achieving 
stable and predictable focal properties, researchers said. 
 Potential applications for the microlenses are in artificial muscles, 
solid-state linear actuators for scientific or industrial applications, or 
other applications in which large deformations are needed.
 Tomasz Tkaczyk, chair of the Kingslake Award committee, said 
committee members selected the paper because it is a comprehensive 
study of the properties of the proposed material. It also has a 

discussion of the long-term dependencies of 
mechanical and chemical properties on system 
performance, which together create a foundation 
to develop a new class of tunable components. 
 “The authors’ findings can be used by other 
designers of active optical systems to manufacture 
robust and dependable active optical devices,” 
Tkaczyk said.
 Zappe is professor of micro-opt ics and 
associate dean of engineering in the Department 
of Microsystems Engineering at University of 
Freiburg. Seifert received his PhD in physics 
from Freiburg and is currently group leader for 
microsystems engineering there.
 Zhang, a postdoctoral fellow at the National 
University of Singapore, was a member of Zappe’s 
group while completing her PhD in Freiburg. 
Their paper is available in the SPIE Digital Library 
at dx.doi.org/10.1117/1.OE.52.4.046601. .

Levinson receives SPIE Directors’ Award

SPIE Fellow Harry Levinson, senior fellow and director of 
strategic lithography technology at GLOBALFOUNDRIES 
(USA), was presented the SPIE 2014 Directors’ Award for 

outstanding and enduring contributions to lithography and process 
control for semiconductor fabrication. 
  In bestowing the award in August, the SPIE Board of Directors 
also cited their appreciation for Levinson’s service to SPIE and the 
greater optics and photonics community.
 A semiconductor industry leader, Levinson holds more than 
30 US patents and has published numerous articles and books on 
lithographic science, including two SPIE Press book, Principles of 
Lithography, 3rd edition, and Lithography Process Control. 
 He presented a paper on technological innovations for a sustainable 
business model in the semiconductor industry at SPIE Optics + 

Photonics in August.
 Levinson has served as conference 
a nd sy mposium cha ir at  SPIE 
Advanced Lithography, been an 
ac t ive  memb er  of  m a ny SPI E 
committees, and is the former chair 
of the SPIE Publications Committee. 
He is also a former member of the 
SPIE Board of Directors.  .

SPIE President-Elect Toyohiko Yatagai with Levinson.

SPIEDigitalLibrary.org

Find the Answer 

Biomedical Optics

Zhang

Zappe

Seifert

SEE SPIE ON FACEBOOK: facebook.com/spie.org
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Education and 
Training from 
SPIE
Whether you have unique challenges to solve,  
new hires to train, or are exploring new technical 
areas to expand into, courses from SPIE can help. 
These technical courses provide focused training 
on relevant topics from expert instructors in 
industry and academia.

Training is available in a variety of formats to fit 
your needs:

• Live courses at SPIE events

• Custom In-company courses 
delivered at your facility

• Online Courses

• Courses on DVD

SPIE is always looking for new 
instructors and new topics.

For more information: 
www.spie.org/education

MEMBERSHIP

John Dudley receives 
SPIE President’s Award

SPIE member John Dudley, 
the visionary who drove the 
UN’s designation of 2015 as 

the International Year of Light and 
Light-based Technologies (IYL2015), 
has received the 2014 SPIE President’s 
Award. 
 D ud le y  c h a i r e d t he  I Y L 201 5 
Steering Committee that brought the 
proposal to the United Nations General 
Assembly. The init iative aims to 
promote improved public and political 
understanding of the central role of light in the modern world.
 Bringing the proposal to the UN “was a wonderful opportunity 
to explain the importance of light science and technology to a 
new community of international diplomats,” Dudley said. “It was 
immensely satisfying to see how open-minded and interested they 
were in learning about the optical technologies that underpin modern 
society and which promise so much in areas of global development 
and improved quality of life.”
 Dudley is the president of the European Physical Society and a 
professor at Université de Franche-Comté (France) where he heads the 
optoelectronics and photonics research section of the CNRS research 
institute FEMTO-ST.
 Dudley thanked the SPIE Board of Directors and SPIE President 
H. Philip Stahl, a member of the team who visited the UN to advocate 
for the proposal, for their essential roles in the proposal’s success. 
 “Quite simply, we would not have the opportunity to celebrate an 
International Year of Light without your support,” he said.
 SPIE is a founding sponsor of IYL2015, which will have its kickoff 
celebration in Paris in January.
 The SPIE President’s Award recognizes unique and meritorious 
service of outstanding benefit to the Society and to the optics 
community. The UN’s declaration of the IYL was potentially the single-
most important event of the past year for the optics and photonics 
community.
 For more information on IYL2015, including ways you can get 
involved, see page 20 or visit spie.org/IYL. .

 

JOIN THE SPIE GROUP ON LINKED IN:  
bit.ly/SPIELinkedIn
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SPIE Annual General Meeting

SPIE on firm financial footing
2013 2012

Assets $96,035,000	 $85,550,000

Liabilities $20,981,000	 $20,834,000	

Total Net Assets $75,054,000 $64,716,000

Operating	Revenue $36,053,000 $36,722,000

Operating	Expense $32,685,000	 $33,680,000

Operating Surplus $3,395,000 $3,042,000

Non-Operating	Surplus $6,934,000 $6,127,000

Total Surplus $10,329,000 $9,169,000

SPIE leaders reported on the Society’s firm financial footing 
and its healthy growth in membership, altruism, and optics 
and photonics advocacy at the SPIE Annual General Meeting 

in August.
 The annual business meeting at SPIE Optics + Photonics also served 
as a time to remember recently deceased community members and 
commend those who are continuing the good stewardship of SPIE 
conferences, publications, and outreach.
 Outgoing Secretary/Treasurer Brian Lula, who was elected to the 
SPIE Board of Directors for 2015, paid special tribute to John Kiel, a 
former SPIE treasurer and SPIE founding member, who died a week 
before the meeting. Kiel was instrumental in bringing the Society to 
a position of financial strength, Lula said, and continued to serve on 
the SPIE Financial Advisory Committee until his death.
 Lula and SPIE President H. Philip Stahl expressed their personal 
gratitude for Kiel’s service to SPIE and encouraged others to become 
more involved in SPIE governance and other activities. 

Lula

Stahl

Arthurs

REPORT FROM THE CEO
 SPIE CEO Eugene Arthurs gave an overview of 
SPIE membership and publishing trends as well as 
outreach and altruistic activities. SPIE members 
and staff have made major efforts during the last 
year, he said, supporting the ICTP Winter College 
on Optics, the International Year of Light and 
Light-based Technologies initiative, the National 
Photonics Initiative, an open-access program for 
the SPIE Digital Library, and other activities to 
promote optics and photonics awareness.
 The next SPIE Annual General Meeting will be 11 August 2015 in 
San Diego, CA (USA). 
 To receive a copy of the official minutes of the 2014 SPIE 
Annual General Meeting or the 2013 SPIE Annual Report, email 
governance@spie.org. .

OFFICERS’ REPORTS
 In his State of the Society report, Stahl discussed 
the core values that inspire SPIE members such as 
Kiel to volunteer their time, talent, and treasure to 
SPIE. Stahl also reflected on his term as president 
and announced the election of officers for 2015. 
 (More information about the value proposition 
for joining SPIE, Kiel, the SPIE scholarship named 
for him, and the 2014 SPIE election can be found 
elsewhere in this issue.)
 Lula’s financial report reviewed the Society’s 
2013 revenues, expenses, assets, and liabilities (See 
table above right.) and showed the conservative 
and successful investment management practices 
that led to the “exceptional” growth of SPIE 
investments last year. The strong financial position 
leaves SPIE with 19.3 months of liquid reserves, 
reaching and surpassing the goal of 18 months, 
he said. Maintaining this level of reserves will be dependent on 2014 
operational results and future investment performance.

Members of the San Diego Astronomy Club 
provided a variety of telescopes for the Star party 
at SPIE Optics + Photonics.
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SPIE is the international society 
for optics & photonics.

Membership

www.spie.org/membership
help@spie.org
+1 360 676 3290

Renew your 
long-term  
investment.

12 more nonprofits receive
education outreach grants 
from SPIE for 2014

Twelve more nonprofit organizations that conduct optics- and 
photonics-related education outreach projects have received 
education outreach grants from SPIE in the second round of 

SPIE grant funding for 2014.
 Awards totaling more than $30,000 were made to SPIE Student 
Chapters, universities, and high schools across the globe that conduct 
science fairs, teacher-training, and other activities that increase 
awareness of optics and photonics.
• City University of New York Center for Advanced Technology 

in Photonic Applications and City College of New York City Light 
SPIE Student Chapter (USA), to partially support the “Project Light 
Switch” program for students in grades 4-8

• Jeux Photoniques (Canada), to support the Photonic Games 
activities

• Koc University SPIE Student Chapter (Turkey), to support the 
ninth Solar-Powered Model Vehicle Race

• Northeast Kingdom Astronomy Foundation (USA), to train 
teachers in optics and conduct intergenerational workshops for the 
public

• Norwalk High School (USA), to purchase optics and photonics 
materials for an annual kids’ fair event, STEAM Fest

• University of Arizona College of Optical Sciences (USA), to 
create an outreach program for Laser Fun Day to showcase unique 
challenges faced by optomechanical engineers

• Universidad Miguel Hernández (Spain), for optical materials 
to improve existing outreach programs

• University of Cambridge Institute of Astronomy (UK), 
for imaging instrumentation to add to a new telescope used for 
education outreach

• University of Delhi Acharya Narendra Dev College (India), 
to promote optics through student workshops

• University of Otago Physics Department (New Zealand), 
to support outreach activities conducted by postgraduate physics 
students

• University of West Bohemia (Czech Republic), for optics and 
photonics teacher-training courses and to equip teachers with the 
Photonics Explorer kits.

• Utsunomiya University SPIE Student Chapter (Japan), to 
organize an optical workshop for high-school students, to stimulate 
their interest in optics

 With 16 organizations receiving SPIE awards totaling $59,000 in 
the first round of funding, SPIE has disbursed nearly $90,000 for 
optics and photonics education outreach grants this year. 
 SPIE provided more than $3.2 million in support of education and 
outreach programs in 2013.
 The next deadline for grant applications is 31 January 2015.
 More information: spie.org/outreach. .

@SPIEtweets

@SPIEEvents

@SPIEEurope
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SPIE welcomes 52 new Senior Members

MEMBERSHIP

Fifty-two distinguished SPIE members have been elevated to 
the rank of SPIE Senior Member for 2014.
 SPIE Senior Members are 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.
 A minimum of five years of cumulative 
SPIE membership (not as a student member) 
is required for nomination as a Senior Member. Senior Members must 
also have at least 10 years of professional experience, which may include 
credit for up to six years while earning an academic degree.
 SPIE President H. Philip Stahl, senior optical physicist at NASA 
Marshall Space Flight Center, congratulated the new Senior Members 
and thanked SPIE Fellow Jacobus (Jim) Oschmann and SPIE 
Senior Member Eva Campo for chairing the committees that make 

recommendations to the SPIE Board of Directors on Senior Member 
applicants.
 Campo said committee members “noted increasingly high- 
accomplished nominees, following the trend observed in previous 

years. In fact, their accomplishments, 
while revolving around scientific and 
technological advancement, often feature 
strong education and service. This is the 

socially concerned scientific profile that SPIE values so highly.”
 The SPIE Senior Member recognition program began in 2009 as a 
way to recognize active members earlier in their careers and from a 
broader constituency. The next deadline for nominating a candidate 
for SPIE Senior Member is 15 April 2015.
 The new SPIE Senior Members are listed below. For more 
information: spie.org/SeniorMember. 

John Curtis Bellum 
Sandia National Labs 
(USA)

Martin James Booth 
University of Oxford 
(UK)

Edson da Costa 
Bortoni 
Universidade Federal de 
Itajubá (Brazil)

Yun-Chorng Chang 
National Cheng Kung 
University (Taiwan)

Panos George 
Datskos 
Oak Ridge National Lab 
(USA)

Michael Douglass 
Texas Instruments 
(USA)

Alexandre Xavier 
Falcão 
Universidade Estadual 
de Campinas (Brazil)

Lynford Lawrence 
Goddard 
University of Illinois 
at Urbana-Champaign 
(USA)

Kazimierz J. Gofron 
Brookhaven National 
Lab (USA)

Andrii B. Golovin 
City College of New York 
(USA)

Malcolm Charles 
Gower 
Imperial College London 
(UK)

Barbara G. Grant 
Lines and Lights 
Technology (USA)

Diofantos G. 
Hadjimitsis 
Cyprus University of 
Technology (Cyprus)

Sivanandan Harilal 
Purdue University (USA)

Douglas Hartnett 
Raytheon EO 
Innovations (USA)

Emily M. Heckman 
Air Force Research Lab 
(USA)

Travis Selby Humble 
Oak Ridge National Lab 
(USA)

Anders Moller 
Jorgensen 
New Mexico Institute of 
Mining and Technology 
(USA)

Ivan Kassamakov 
University of Helsinki 
(Finland)

Myun-Sik Kim 
SUSS MicroOptics 
(Switzerland)

Erik Klaas 
8tree (Germany)

Yi-sha Ku 
Industrial Technology 
Research Institute 
(Taiwan)

Jonas G. Kühn 
Jet Propulsion Lab 
(USA)

Mark E. Kushina 
Northrop Grumman 
Aerospace Systems 
(USA)

Renat R. Letfullin 
Rose-Hulman Institute 
of Technology (USA)

Henry Leung 
University of Calgary 
(Canada)

Hwee San Lim 
Universiti Sains 
Malaysia

Robert M. Malone 
National Security 
Technologies (USA)

John M. Manning 
Cypress Executive 
Consulting (USA)

Andrés Márquez 
Universidad de Alicante 
(Spain)

Paul W. Melnychuck 
Radikal Research (USA)

Leonid Muravsky 
G.V. Karpenko Physico-
Mechanical Institute 
(Ukraine)

Lorenzo Pavesi 
Università degli Studi di 
Trento (Italy)

Ronald Alan Riley 
Harris Corp. (USA)

John R. Rogers 
Synopsys (USA)

Neil Rowlands 
DEV International 
(Canada)

Stephen F. Sagan 
NeoOptics (USA)

Jason D. Schmidt 
MZA Associates (USA)

Bernard D. Seery 
NASA Goddard Space 
Flight Center (USA)

Harry Sewell 
Consultant (USA)

Efrain Solarte-
Rodriguez 
Universidad del Valle 
(Colombia)

Brian L. Stamper 
Nikon Research Corp. of 
America (USA)

Koichi Takahashi 
Olympus Corp. (Japan)

Kimani C. Toussaint 
University of Illinois 
at Urbana-Champaign 
(USA)

David Douglas Walker 
Glyndwr Innovations 
(UK)

Michael Renxun Wang 
University of Miami 
(USA)

Michael C. Wanke 
Sandia National Labs 
(USA)

Wei Wu 
University of Southern 
California (USA)

Yonghua Wu 
City College of New York 
(USA)

Timothy M. Yarnall 
MIT Lincoln Lab (USA)

Ping Yu 
University of Missouri-
Columbia (USA)

Baohong Yuan 
University of Texas at 
Arlington (USA)

SPIEDigitalLibrary.org

Find the Answer 
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NEW BOOKS 
FROM SPIE•

Publications

20

Optical Glass
Peter Hartmann
From consumer products, such as cam-
eras and binoculars, to microscopes and 
telescopes—the most essential tools of re-
search in many fields—the role of optical 
glass is integral to the very foundations of 
modern science and industry. 

In contrast to its fundamental importance, 
there is often a lack of knowledge regarding 
the properties of optical glass by engineers 
and designers, causing misunderstandings 
in purchasing and fabrication, and ultimately 
limiting the potential and application of this 
dynamic material. This book will serve as an invaluable resource of tech-
nical information, including the index of refraction and its dependence 
on wavelength (dispersion), optical homogeneity and transmittance 
(presented together with restrictions imposed by the manufacturing 
processes and chemical resistance), as well as mechanical, thermal, and 
environmental properties. Measurement methods with their achievable 
accuracy are given, along with a wide scope of overview diagrams il-
lustrating properties and main uses, as well as diagrams ranking op-
tical glass types with respect to their properties. The wide scope and 
lucid organization of this volume will prove to be highly valuable across 
a wide range of design, engineering, and purchasing applications within 
the many fields dependent on this incredible material.

Vol. PM249 · Print: SPIE Member $53 / Nonmember $62 
 eBook: SPIE Member $45 / Nonmember $53 

State-of-the-Art Infrared  
Detector Technology
Michael A. Kinch

Scientists, engineers, managers, and policy 
makers who are currently involved in the 
funding of infrared R&D and subsequent 
system design and manufacture are con-
fronted with a choice between two com-
peting materials technologies, HgCdTe and 
III-V alloys. This book examines both the 
current and future performance of infrared 
focal plane arrays that use the various de-
vice architectures associated with these two 
materials technologies. All spectral bands 
from long wavelength (LWIR) through mid-
wavelength (MWIR) to short wavelength (SWIR) are considered, ul-
timately with a view to achieving background and diffraction-limited 
system performance at room temperature for all wavelengths.

Vol. PM248 · Print: SPIE Member $62 / Nonmember $73 
Oct. 2014 eBook: SPIE Member $53 / Nonmember $62

Field Guide to Digital Micro-Optics
Bernard C. Kress
Digital micro-optics is a particular field within 
the more general field of optical engineering, 
particular in the way such optics are designed 
(seldom through ray tracing) and how they 
are fabricated (often at the wafer scale). This 
book, written by Google engineer Bernard 
Kress, reviews the broad range of micro-optics 
used today in industry and research (refrac-
tives, GRIN, hybrid, diffractives, holographic, 
nano-optics). It provides quick access to op-
timal design and modeling techniques, both 
analytic and numeric. This book also reviews 
the various fabrication techniques used to produce micro-optics, as 
well as the requirements to bridge the gap between design and fab-
rication. The optical engineer interested in quick but concise answers 
to questions ranging from the design and modeling to the fabrication 
and mass replication of micro-optics will particularly enjoy this book.

Vol. FG33 · Print: SPIE Member $36 / Nonmember $42 
Oct. 2014 eBook: SPIE Member $31 / Nonmember $36

Optical Specification, Fabrication, 
and Testing
Jim Schwiegerling

This book connects the dots between geo-
metrical optics, interference and diffraction, 
and aberrations to illustrate the develop-
ment of an optical system. It focuses on ini-
tial layout, design and aberration analysis, 
fabrication, and, finally, testing and verifica-
tion of the individual components and the 
system performance.  It also covers more 
specialized topics such as fitting Zernike 
polynomials, representing aspheric sur-
faces with the Forbes Q polynomials, and 
testing with the Shack–Hartmann wave-
front sensor. These topics are discussed in 
more detail than is found in other textbooks, and the techniques are 
developed to the point where readers can pursue their own analyses 
or modify to their particular situations. 

Vol. PM252 · Print: SPIE Member $47 / Nonmember $55 
Nov. 2014 eBook: SPIE member $40 / Nonmember $47
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SPIE has awarded $351,000 in educational 
scholarships this year to 144 outstanding 
individuals, based on their potential for long-

range contribution to optics, photonics, or a related 
light-based discipline. 

EDUCATION

 The recipients include PhD students conducting 
research in plasmonics, metamaterials, supercontinuum 
generation, optical testing, and directed self assembly in 
microlithography who have been awarded the five most 
prestigious of the SPIE annual scholarships.

SPIE congratulates 
2014 scholarship recipients

D.J. LOVELL SCHOLARSHIP 
 Scott Cushing of West Virginia University (USA) is receiving the $11,000 SPIE 
D.J. Lovell Scholarship. His research involves optical biosensing, plasmonics, 
ultrafast optics, and nanomaterials for-solar energy conversion.
 Cushing, whose advisers are Alan Bristow and SPIE member Nianqiang (Nick) 
Wu, said he was grateful for the SPIE support and will use the award to travel 
to SPIE meetings and to further his research. The SPIE conferences he attended 
during his early career resulted in collaborations that “have continually redefined 
my understanding and research direction in this field,” Cushing said. 

JOHN KIEL SCHOLARSHIP 
 Ward Newman of University of Alberta (Canada) was awarded the John Kiel 
Scholarship, which was established to honor SPIE co-founder John Kiel in recognition 
of his contributions to the Society. The $10,000 scholarship recognizes Newman’s 
potential for long-term contribution to the field of optics and optical engineering.
 Newman’s research is focused on metamaterial-based photonic devices such as 
single photon sources. He was the chair for the Engineering Graduate Research 
Symposium in Alberta in 2012 where he established a conference session on 
optics, photonics, and imaging. 
 Ward plans to use the award to visit collaborators at the University of Michigan 
(USA). His adviser is SPIE member Zubin Jacob. 

LASER TECHNOLOGY SCHOLARSHIP 
 Nithyanandan Kanagaraj of Pondicherry University (India) has been 
awarded the Laser Technology, Engineering and Applications Scholarship. Funds 
for this $5,000 scholarship are provided jointly from SPIE and a gift from the 
former Forum for Military Applications of Directed Energy. 
 Kanagaraj, a PhD candidate in the Department of Physics at Pondicherry 
University, researches theoretical nonlinear optics with a focus on supercontinuum 
generation and modulational instability and won an SPIE best paper prize at the 
Winter College on Optics in February. 
 In thanking SPIE for the scholarship, Kanagaraj said he dedicated it to his mother.

BACUS PHOTOMASK SCHOLARSHIP 
 He (Linda) Yi of Stanford University (USA) is receiving the 2014 BACUS 
Photomask Scholarship for students in the field of microlithography with an 
emphasis on optical tooling and/or semiconductor manufacturing technologies.
 Yi was part of a Stanford team that last year built the first working prototype 
for a new type of computer memory chip that promises to store more data using 
less space than conventional flash-memory chips. 
 Her research focuses on the application of block copolymer directed self-
assembly (DSA) as the next generation lithography, specifically in the patterning 
of contact holes in integrated circuits. The DSA process was used to fabricate the 
prototype resistive random access memory (RRAM) chip. 
 Yi is a member of the SPIE Student Chapter at Stanford. Her adviser is H.-S. 
Philip Wong.

Cushing

Newman

Kanagaraj

Yi

In Memory: 
John Kiel
John Kiel, a cofounder of 
SPIE who served for many 
years as the Society’s 
treasurer, died in August at 
his home in California. He 
was 91.

Kiel is credited by many 
as being instrumental in 
the financial survival of 
the organization through 
its early years after being 
established in 1955. He 
later became treasurer 
(1971-1983) and served 
on the Society’s Financial 
Advisory Committee for the 
following 30 years. 

A $10,000 SPIE scholarship 
was named for John Kiel 
in 2009 to recognize his 
contributions to the Society. 

Kiel worked for Producers 
Service Company making 
animation stands and 
specialty cameras for Walt 
Disney and other motion 
picture companies in 
Hollywood, CA. Producers 
Service Company became 
Photo-Sonics in 1952 and 
Kiel served as president 
of the high-speed camera 
equipment maker from 1961 
to 2012.

Chuck DeMund, a past 
SPIE president, recalled 
a remarkable camera 
engineering feat at Photo-
Sonics under Kiel, the 
development of a pin-
registered 16mm high-
speed camera capable of 
taking perfectly steady 
motion pictures at the 
“impossible” rate of 1000 
frames per second. 

“The laws of physics 
seemed to say this could 
not be done,” DeMund 
said. “Keys to the camera’s 
transporting film, stopping 
it for exposure, and then 
moving the next frame into 
place were careful balance 
and a tiny pulldown claw/
register pin, designed and 
machined to watchmaker 
standards.”
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Baltimore Convention Center
Baltimore, Maryland, USA
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2015 DSS•
THE EAST COAST’S LARGEST SCIENTIFIC CONFERENCE 
AND EXHIBITION ON OPTICS, IMAGING, AND SENSING
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EDUCATION

SPIE scholarships top $3.8 million

OPTICAL DESIGN SCHOLARSHIP 
 Anne-Sophie Poulin-Girard, who is pursuing her PhD in physics in the 
Center for Optics, Photonics and Lasers (COPL) at Université Laval (Canada), 
plans to continue participating in optics outreach activities with receipt of the 
SPIE Optical Design and Engineering Scholarship for 2014.
 The scholarship was established in memory of Bill Price and Warren Smith, 
both well-respected members of the SPIE technical community.
 Poulin-Girard has volunteered for many outreach activities during her grad 
school years and is the cofounder of FEMTO, a Canada-wide project dedicated 
to increasing young people’s awareness of careers related to the science of light.
 She has been outreach events coordinator of the SPIE Student Chapter at Laval 
since 2012, was featured in the 2013-14 SPIE Women in Optics calendar, and has 
served on the SPIE Education and Future Leaders Committees.
 Under the supervision of SPIE Senior Member Simon Thibault and Denis 
Laurendeau, Poulin-Girard is working on a Panomorph stereoscopic system for 
3D depth estimation of objects in a scene for her PhD.
 She co-authored a paper on optics outreach at SPIE Optics + Photonics 2012 and 
was the co-author of two papers presented at SPIE Optics + Photonics in August.. 

Poulin-Girard

The SPIE Scholarship Committee, chaired by SPIE 
member Kevin Leonard, evaluated and selected this 
year’s SPIE scholarship applications.

SPIE has distributed over $3.8 million in individual 

scholarships to date. The deadline to apply for the 
next round of scholarship funding is 15 February 
2015.

More information:  spie.org/scholarships

Applications
open for
Kidger 
Scholarship
Applications for the 2015 
Michael Kidger Memorial 
Scholarship in Optical 
Design will be due 31 
March 2015.

More information on 
requirements and criteria 
for this $5,000 education 
grant is available at 
kidger.com.
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Rapidly evolving applications of 3D printing will be the focus 
of a new virtual symposium at SPIE Photonics West 2015, 
Applications of 3D Printing.

 The new 3D printing track will feature papers and presentations 
from throughout Photonics West on innovative uses for this 
multidimensional and multidisciplinary technology that began 
with the advent and patenting of stereolithography in 1986 and 
has seen explosive commercial 
and technological growth in the 
last few years.
 SPIE Photonics West, with more 
than 4600 technical presentations 
on lasers, biomedical optics, 
green photonics, optoelectronics, 
MOEMS-MEMS and all aspects 
of photonics, will be held at the 
Moscone Center in San Francisco 
7-12 February 2015.
 The f lagship event for the 
global photonics industry, SPIE 
Photonics West will include three 
virtual symposia; two exhibitions 
with more than 1200 photonics businesses; a two-day job fair; 
the Prism Awards for Photonics Innovation; the SPIE Startup 
Challenge; and numerous special events and courses for SPIE 
members, students, and industry representatives.
 As a founding sponsor of the International Year of Light, SPIE 
is also planning activities in San Francisco and free resources to 
promote the UN-declared initiative.
 Topic areas for the 3D Printing symposium include conformal 
photonics/electronics, metamaterials fabrication, and process-
monitoring techniques.
 “The initial areas where 3D additive manufacturing can make 
an impact are medicine, knowledge-based business, and optical 
materials,” says Henry Helvajian, senior scientist in the Micro/
Nano Technology Department at the Aerospace Corp. (USA), chair 
of the 3D Printing symposium. 
 Advances in 3D printing could allow surgeons to manufacture 
tools custom fitted to their hands or create personalized medical 
implants for patients. Optical materials that are locally customized 
or have graded properties could ultimately lead to a “materials by 
design” approach to manufacturing.
 Helvajian, who also chairs a laser 3D manufacturing conference 
as part of LASE, notes that for these ideas to be successful, process-
monitoring equipment must be developed, “which may require 
unusual photonic devices that acquire the necessary data but also 

PRINTING 
have the property of self-calibration while operating in the harsh 
3D manufacturing environment.”
 In a session at SPIE Photonics Europe 2014 in Brussels, SPIE 
Fellow Reinhart Poprawe, managing director of the Fraunhofer 
Institute for Laser Technology (Germany) gave examples of current 
applications for additive manufacturing. 
 Poprawe explained how laser additive manufacturing and related 

methods convert bits to photons 
to atoms in ways that reduce cost 
and waste and enable new complex 
forms and structures.
 “Advancements in addit ive 
manufacturing for replacement 
bone structures, such as cheek 
bones that do not endure high 
loads, can now be manufactured 
with such biocompatibility that 
the human body can grow into 
and throughout the implant, which 
itself gradually dissolves into inert 
components leaving behind the 
proper structure,” Poprawe said. 

(An SPIE Newsroom video of Poprawe discussing the technology 
is at spie.org/3DvideoRP).
 The program committee for SPIE Applications of 3D Printing 
will award best paper prizes in San Francisco. 

BIOPHOTONICS AND NANO AT BIOS 
 Conferences at BiOS, the world’s largest international biomedical 
optics symposium, will cover optical coherence tomography, 
neurophotonics, optogenetics, laser-tissue interaction, and related 
biophotonics and biomedical optics topics.
 SPIE Fellow Gabriel Popescu of University of Illinois at Urbana-
Champaign (USA) notes that the field is facing significant challenges 
and unique opportunities by pushing biophotonics investigation 
toward the molecular scale. As part of BiOS’ nanotechnology 
program, Popescu will give a plenary talk on bridging molecular 
and cellular biology with optics. He will discuss various principles 
dedicated to this goal and recent advances in phase-sensitive 
measurements.
 The biennial conference on optical tomography and spectroscopy 
of tissue returns in 2015, chaired by SPIE Fellow Bruce Tromberg 
of the Beckman Laser Institute and Medical Clinic at University of 
California, Irvine (USA), Arjun Yodh of University of Pennsylvania 
(USA), and Eva M. Sevick-Muraca of the University of Texas Health 
Science Center at Houston (USA). New conferences include: 
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reaches critical mass at 
SPIE Photonics West 

EVENTS



• Diagnosis and Treatment of Diseases in the Breast 
and Reproductive System

• Optics and Biophotonics in Low-Resource Settings
• Molecular-Guided Surgery
• Quantitative Phase Imaging
 The Hot Topics session scheduled for Saturday, 
7 February, will include talks by leading experts 
in areas such as nanoscale cytology, nonlinear 
microscopy, and simultaneous imaging of neural 
activity in 3D.
 BiOS chairs are SPIE Fellows James Fujimoto of 
Massachusetts Institute of Technology (USA) and R. 
Rox Anderson, director of the Wellman Center for 
Photomedicine at Massachusetts General Hospital. 
(USA)

TRANSLATIONAL RESEARCH 
 SPIE Translational Research returns for its 
second year as a virtual symposium, highlighting 
papers from BiOS that showcase the latest photonics 
technologies, tools, and techniques with high 
potential to impact healthcare. The symposium is 
designed to facilitate the translation of biophotonics 
research into clinical practice to meet challenges in 
global healthcare. 
 Presentations will demonstrate outcomes-based 
optical and light-based solutions for the healthcare 
industry.
 Tromberg is symposium chair. 

SPEAKERS NAMED FOR LASE
 Topics to be covered at LASE 2015 include laser 
source engineering, nonlinear optics, semiconductor 
lasers and LEDs, laser manufacturing, laser micro-/
nanoengineering, and 3D fabrication. A new 
conference will look at components and packaging 
for laser systems.
 LASE 2015 plenary speakers and their topics are: 
• Xiaoyan Zeng, Huazhong University of Science and 

Technology (China): Laser 3D printing of metallic 
components and industrial applications

• Dona ld C or nwel l ,  NA SA G odd a rd Spac e 
Flight Center (United States): NASA’s optical 
communications program

• Jens Limpert, Friedrich-Schiller-University Jena 
(Germany): Coherent combination of ultrafast 
laser pulses and joule-class high-repetition-rate 
femtosecond lasers

 Symposium chairs for LASE are SPIE Fellow 
Yongfeng Lu of University of Nebraska Lincoln 
(USA) and Guido Hennig of Daetwyler Graphics 
(Switzerland). SPIE Fellows Andreas Tünnermann 
of Fraunhofer-IOF (Germany) and Friedrich-Schiller 
University (Germany), and Bo Gu of Bos Photonics 
(USA) are LASE symposium co-chairs. 

OPTO INCLUDES MOEMS-MEMS
 A MOEMS-MEMS in Photonics track has been 
added to OPTO and will include conferences in 
digital micromirror-device-based systems,  advanced 
fabrication technologies, microfluidics, and adaptive 
optics. 
 OPTO addresses the latest developments and 
advances in a broad range of optoelectronic devices, 
technologies, and their integration for industrial 
applications. Presentations will cover the latest 
research in silicon photonics, photonic crystals, 
optoelectronics, semiconductor lasers, quantum dots, 
and nanophotonics.
 Other topics for OPTO 2015 include optoelectronic 
materials, photonic integration, displays, holography, 
advanced quantum and optoelectronic applications, 
LEDs, and optical communication devices and systems.
 Plenary speakers scheduled for OPTO will be:
• SPIE Member Christoph Lienau of Carl von 

Ossietzky University, Oldenburg (Germany)
• Harry Atwater of California Institute of Technology 

(USA)
• Yurii A. Vlasov of the TJ Watson Research Center 

at IBM (USA)
 Chairing the OPTO symposium are SPIE Fellows 
David L. Andrews of University of East Anglia 
Norwich (UK) and Alexei L. Glebov of OptiGrate 
Corp. (USA). Co-chairs are SPIE Fellow Shibin Jiang 
of AdValue Photonics (USA) and Jean Emmanuel 
Broquin of IMEP-LAHC (France).

INNOVATIVE GREEN PHOTONICS 
 The Green Photonics virtual symposium highlights 
the latest photonics and optoelectronic tools and 
materials that will reduce power consumption, 
enable cleaner manufacturing, and create new energy 
generation for a broad range of applications.
 Papers from all areas of SPIE Photonics West 
featuring technologies that impact energy sources, 
energy efficiencies, sustainability, conservation, and 
other “green” focused components will be eligible for 
the Green Photonics Best Paper Awards.
 “These papers provide new information to help 
solve existing problems using photonics,” says SPIE 
Fellow Stephen Eglash of Stanford University (USA), 
founder and chair of the symposium. “Photonics 
innovations enable improved sustainable products 
and services worldwide.”
 Program tracks for this interdisciplinary symposium 
include solid-state lighting and displays; laser-assisted 
manufacturing; micro/nano-fabrication; renewable 
energy generation such as with fusion and photovoltaics; 
and communications. . 

–Karen Thomas, SPIE staff

Stereolithography

Stereolithography (SLA), 
an additive manufacturing 
technology, was patented 
by Chuck Hull (3D  
Systems) in 1986 and 
further developed by  
Doug Neckers. 

SLA greatly reduces the 
design and engineering 
time needed to create 
a concept design or 
functional 3D prototype. 
The story behind Hull 
and Neckers’ work was 
featured in the January 
2013 edition of SPIE 
Professional. (spie.org/
hullJan13)
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Chuck 
Hull

Hot Topics
at BiOS
The BiOS Hot Topics 
speakers confirmed as 
of press time are Paola 
Taroni (Italy) and Brett 
Bouma, Vadim Backman, 
Rafael Yuste, David 
Roberts, and Peter So 
(USA).

EVENTS
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‘Grand Challenge’ at next 
SPIE Medical Imaging 

EVENTS

40th year for 
SPIE Advanced 
Lithography
SPIE Advanced 
Lithography, 22-26 
February in San Jose, CA 
(USA), will celebrate its 
40th year as one of the 
top forums for presenting 
interdisciplinary research 
on state-of-the-art 
lithographic tools, optical 
metrology, design-process 
technology for chip 
manufacturing, and related 
technologies.

More than 2300 
lithography experts from 
30 countries are expected 
at the 2015 symposium, 
where seven conferences 
will cover traditional and 
alternative lithographic 
technologies, extreme 
ultraviolet lithography, 
and other tools to meet 
the challenges presented 
by the continuous scaling 
of the semiconductor 
industry. 

Chaired in 2015 by SPIE 
Fellow Mircea Dusa of 
ASML US, SPIE Advanced 
Lithography will also 
include an exhibition 24-25 
February at the San Jose 
Marriott and Convention 
Center.

Co-chair is SPIE Fellow 
Bruce W. Smith of 
Rochester Institute of 
Technology (USA).

More information:  
spie.org/AL. 

SPIE, the National Cancer Institute (USA), 
and the American Association of Physicists 
in Medicine (AAPM) will announce at SPIE 

Medical Imaging in February a “Grand Challenge” 
on developing quantitative image-analysis methods 
for the diagnostic classification of cancerous and 
benign lung nodules.
 Attendees at the Computer-Aided Diagnosis 
conference at Medical Imaging – as well as scientists 
throughout the world – will be asked to help 
create and disseminate advanced quantitative 
image-analysis systems for diagnosing malignant 
lung nodules on computed tomography (CT) and 
improving the quality of computer-aided diagnosis. 
 Having multiple research groups develop, present, 
and discuss their image analysis methods at SPIE 
Medical Imaging is expected to yield advances in 
computer-aided diagnosis, and ultimately precision 
medicine.
 The Grand Challenge on Lung Nodule Classification 
is one of the many highlights in store at the 

symposium 21-26 February in 
Orlando, FL (USA).
 O t h e r  c o n f e r e n c e  t o p i c s 
i n c l u d e  d i g i t a l  p a t h o l o g y, 
ultrasonic imaging, image-guided 
procedures, robotic interventions, 
the physics of medical imaging, and 
image processing and archiving. 
 Presenters are being encouraged 
to submit their work for the 
proceedings volume as well as for 
the new SPIE Journal of Medical 
Imaging.
 SPIE members David Manning 
of Lancaster University (UK) and 
Steven C. Horii, of University of 
Pennsylvania Health System (USA) 
are symposium chairs for SPIE 
Medical Imaging.
 More information: spie.org/MI. . 

The International Photodynamic Association 
(IPA) and SPIE will co-host their f irst 
biophotonics- and biomedical optics-focused 

technical event in South America 23-26 May 2015, 
in Rio de Janeiro. 
 The collocated IPA 2015 Congress and SPIE 
Biophotonics South A merica is encouraging 
participation from early-career scholars and 
postgraduate researchers and w il l feature a 
celebration of the International Year of Light and 
Light-based Technologies 2015. Abstracts are due 
10 November.
 Topics to be covered include photodynamic therapy 
(PDT) for cancer, microbiological control, and 
diagnostics; PDT dosimetry; tissue microscopy, and 
photonic instrumentation for life sciences.
 SPIE member Brian C. Wilson (Canada), who 
received the 2014 SPIE Britton Chance Biomedical 
Optics Award, will give the opening plenary talk.
 Speakers for the plenary session hosted by SPIE 
will be Herch Moyses Nussenzveig (Brazil) and SPIE 
Fellows Anita Mahadevan-Jansen, Stephen Bopart, 
and Tuan Vo-Dinh (USA).
 Plenary speakers for the 15th IPA Congress 

New biophotonics event  
in Rio de Janeiro

during the week will include SPIE 
Fellow R. Rox Anderson (USA), 
the longtime BiOS symposium 
chair; Patrick Ross, Timothy D. 
Lash, and SPIE member Theresa 
Busch (USA); SPIE member Stefan 
Andersson-Engels (Sweden); Serge 
Mordon (France); Jiro Akimoto 
(Japan); and Trinidad Parra-Cid 
(Mexico).
 SPIE member Cristina Kurachi 
of University of São Paulo (Brazil) a 
local organizer and co-chair for the 
IPA Congress, is serving as a chair 
for the SPIE program along with 
former SPIE President Katarina 
Svanberg (Sweden) and SPIE 
Fellow Bruce Tromberg (USA). 
 Vanderlei S. Bagnato, a professor 
at University of São Paulo, will 
chair the IPA Congress and serve 
as SPIE conference co-chair.
 More information: spie.org/
BSA15. . 
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Big visual data probed 
at Electronic Imaging

E
xperts in “big visual data” and the emerging 
science of behavior imaging will be plenary 
speakers at IS&T/SPIE Electronic Imaging 

2015 in San Francisco, 8-12 February.
 The two speakers are Alexei (Alyosha) Efros, 
an associate professor at University of California, 
Berkeley (USA) who uses the growing amount 
of visual information such as digital photos to 
understand the world around us, and James M. Rehg, 
of Georgia Institute of Technology (USA). 
 Rehg, a professor in the School of Interactive 
Computing at Georgia Tech, co-director of the 
Computational Perception Lab, and associate 
director for research in the Center for Robotics and 
Intelligent Machines, is leading a multi-institution 
effort to develop the science and technology for 
behavior imaging. The effort includes the capture and 
analysis of social and communicative behavior using 
multi-modal sensing and will support the study and 
treatment of developmental disorders such as autism.
 Electronic Imaging 2015 will be held at the Hilton 
San Francisco, Union Square and will feature 
21 technical conferences covering all aspects 
of electronic imaging, including image sensing, 
3D displays and processing, computational and 
digital photography, augmented and virtual reality, 
color imaging and perception, image and video 

compression, mobile imaging, 
media security and forensics, and 
computer vision. 
 A set of technical courses taught 
by experts from academia and 
industry and a small imaging 
exhibition will augment the main 
technical program of plenary, 
oral, and poster presentations on 
electronic imaging used to solve 
problems in space exploration, 
medicine, entertainment, science, 
and security applications. 
 The 3D Theatre will screen 
the latest 3D f i lms as part of 
the Stereoscopic Displays and 
Applications conference Monday 
night, and interactive demonstrations will be part 
of several conferences.
 Symposium chair is Sheila Hemami of Northeastern 
University (USA). SPIE member Choon-Woo Kim of 
Inha University (Republic of Korea) is co-chair. 
 Attendees of Electronic Imaging are invited to the 
SPIE Photonics West exhibition, which will be held 
at the nearby Moscone Center during the same week.
More information: spie.org/EI. . 
 

SPIE DSS in April 2015

S
PIE DSS is returning to the Balt imore 
Convention Center (USA) 20-24 April 2015, 
with nearly 70 conferences on commercial 

and industrial sensing, laser technologies, military 
medicine and imaging, and other optical and 
photonics technologies for the defense and sensing 
communities.
 Abstracts are being accepted through 6 October.
 Two symposia, SPIE Sensing Technology + 
Applications (STA) and SPIE Defense + Security, 
bring together more than 6000 experts in wireless 
sensors and devices, fi ber optic sensors, imaging, 
robotics, terahertz systems, pattern analysis, and 
other optical technologies for defense, security, 
industry, health, and the environment.
 A 450-company exhibition will be held Tuesday 
through Thursday during the week, and a new best 
paper award will be presented in memory of Fumio 
Okano at the 3D Imaging, Visualization, and Display 
conference under STA. 
 Okano, a pioneer of 3D displays who died 

in 2013, was a long t ime chair at the 
conference. SPIE member Jun Arai of 
NHK paid tribute to Okano’s technical 
legacy at the 2014 conference. See dx.doi.
org/10.1117/12.2058117. 
 NHK, the Japan Broadcasting Corp., is 
funding the ‘Dr. Fumio Okano Best 3D Paper 
Prize.’  Several other awards will be presented 
for best papers at SPIE DSS 2015.
 Wolfgang Schade of Clausthal University 
of Technology and Fraunhofer Heinrich 
Heinz Institute (Germany) is symposium 
chair for STA, which debuted in Baltimore in 
May. Ming C. Wu of University of California, 
Berkeley will serve as co-chair.
 Nils R. Sandell Jr., director of the Strategic 
Technology Offi ce at the US Defense Advanced 
Research Projects Agency (DARPA), is chair 
of SPIE Defense + Security, and David A. 
Logan of BAE Systems is co-chair.
 More information: spie.org/DSS. . 

Winter College

on Optics 2015

The Winter College 
on Optics will be held 
9-20 February 2015 and 
will cover all aspects 
of optical-based space 
observing systems.

Organized every year 
by the International 
Centre for Theoretical 
Physics (ICTP) in Trieste, 
Italy, and co-sponsored 
by SPIE and other 
organizations, the 
Winter College is open to 
scientists and students 
from all countries that are 
members of the United 
Nations, UNESCO, or 
the International Atomic 
Energy Agency.

The theme for 2015 is 
Light: A Bridge Between 
Earth and Space.

Applications are due 
20 October 2014. 

More information: 
bit.ly/WC_optics2015. 
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Upcoming events and deadline dates
Check your monthly SPIE Member E-News for web links to the items below.

Find photos and daily summaries of many SPIE meetings online:  
spie.org/eventNews 
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EVENTS AROUND THE WORLD

SPIE meetings

SPIE Event News

FOLLOW SPIE ON: 

Online
Find all the articles in SPIE 
Professional and more at 
spie.org/spieprofessional

SPIE EVENTS
Find detailed information 
about SPIE conferences at 
spie.org/conferences

Create your schedule with 
the SPIE Conference App 
for iPhone and Android. 
The mobile app is available 
at spie.org/mobile and at 
the Android Market and 
AppStore. 

OCTOBER 2014
1:  Nominations due for SPIE Annual Awards
1:  Manuscripts due for a special section in 

the Journal of Biomedical Optics on the 
International Year of Light  

1:  Manuscripts due for a special section in 
Neurophotonics honoring Lawrence B. 
Cohen 

6:  Abstracts due for SPIE DSS 2015
9-11:  SPIE/COS Photonics Asia 
9-10:  Invest in Photonics 
10:  Nominations deadline for Prism Awards 

for Photonics Innovation
13-16:  SPIE Asia Pacific Remote Sensing
14-15:  International Seminar on Photonics, 

Optics, and Applications 
20:  Abstracts due for SPIE Optics 

+ Optoelectronics and SPIE 
MicroTechnologies 2015

20:  Applications due for the 2015 ICTP Winter 
College on Optics

31:  Manuscripts due for a special section in 
the Journal of Applied Remote Sensing on 
managing and analyzing remotely-sensed 
big data 

NOVEMBER 2014 
10:  Abstracts due for SPIE Biophotonics South 

America 2015
18-20:  Mirror Technology/SBIR/STTR Workshop 

DECEMBER 2014
8:  Abstracts due for SPIE/OSA European 

Conferences on Biomedical Optics 2015
16:  Abstracts due for SPIE Optical Metrology 

2015 

JANUARY 2015
19-20:  Opening ceremonies for International 

Year of Light 
31:  Applications due for an SPIE Education 

Outreach grant

FEBRUARY 2015 
7-12:  SPIE Photonics West
8-12:  IS&T/SPIE Electronic Imaging
9-20:  ICTP Winter College on Optics
15:  Applications due for SPIE education and 

travel scholarships
21-26:  SPIE Medical Imaging 
22-26: SPIE Advanced Lithography 

MARCH 2015 
8-12:  SPIE Smart Structures/NDE

S   M    T   W    T    F    SOCTOBER








