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Join us in celebrating the  
International Year of Light
The International Year of Light is a global initiative highlighting to the 
citizens of the world the importance of light and light-based technologies 
in their lives, for their futures, and for the development of society. 

We hope that The International Year of Light will increase global 
awareness of the central role of light in human activities and that the 
brightest young minds continue to be attracted to careers in this field. 

Light-based technologies respond  
to the needs of humankind

www.spie.org/IYL



The International Year of Light and Light-based 
Technologies has begun in a most auspicious 
way for the photonics community. I was 

delighted to join more than 1000 people from inside 
and outside the photonics community at the official 
opening ceremonies in Paris where the UNESCO 
building was artistically illuminated and distinguished 
scientists and diplomats discussed the role of light in 
energy, communications, art, culture, science policy, 
agriculture, health, and more.
 My participation in IYL events to date has included 
giving a talk 25 February about the importance of light 
and light science at the Stuttgart Scientific Symposium 
and an invited lecture on holographic data storage 16 
March at the Japan Society for Precision Engineering 
symposium. Both of these events were dedicated to 
the IYL. 
 I also attended the impressive Taiwan Lantern 
Festival in March where an estimated 8 million tourists 
gathered during 10 days of activities that included 
f lying lanterns, fireworks, and colorful nighttime 
displays.
 The primary goal of the IYL is to celebrate and 
raise awareness of the many uses of light in our lives, 
and it is not difficult to see the progress we have 
made in communicating this message in just the first 
few months of the yearlong celebration. Optics and 
optically based technologies have revolutionized many 
modern industries including telecommunications, 
semiconductor processing, health care, and consumer 
products such as displays, cameras, and smart phones. 
 The SPIE IYL kickoff and celebration at Photonics 
West in San Francisco was a great success. A large 
illuminated display in the lobby of the Moscone 
Center featured captivating images and thought-
provoking quotations to engage attendees. Talks by 
Nobel Laureates, honored for their achievements in 
light-based technologies, attracted standing-room-
only crowds eager to hear from leading researchers 
of our time. 
 A series of posters highlighted the contributions of 
Einstein, Maxwell, and other luminaries, providing 
visual reminders about the origins of our field. The SPIE 
Press book, Celebrating Light, specifically produced 
in recognition of the IYL, was also very popular as a 
complimentary gift. 

MEASURING WHAT LIGHT DOES 
 Japan has a long history as a leading supplier of 
optical equipment and products. My home institute, 
CORE, at Utsunomiya University, was established to 

PRESIDENT’S LETTER

SPIE celebrates light 
 

promote education and research in the field of optical 
sciences and technology in cooperation with industry, 
academia, and the government.
 My research interests in metrology and holographic 
storage have offered me the opportunity to establish 
collaborations all over the world, developing a network 
of colleagues who are advancing this very important 
field. In optical metrology, light is utilized to improve 
the accuracy of measurements and help provide a better 
understanding of the world around us. 
 Participating in scientific meetings such as those 
hosted by SPIE has been a significant factor in my career 
and in building my network of collaborators. Whether a 
large, multidisciplinary meeting like Photonics West or 
a more focused event such as SPIE Optical Metrology 
or SPIE/OSJ Biophotonics Japan, conferences generate 
creative ideas and technology solutions. Partnerships 
and businesses are also established.
 In 1988, Hans Rottenkolber founded the Knights 
of Holography (Holoknights) to bring together top 
holography researchers to promote cooperation among 
its members and advance optical science. I am fortunate 
to have developed lifelong friendships as a member of 
this group, which includes some current and past SPIE 
board members. We often meet at conferences around 
the globe to provide support for the research and help 
advance science. 
 I look forward to hearing the latest developments at 
SPIE Optical Metrology, 22–25 June in Munich, where 
the newest optical principles and systems for metrology, 
machine vision, and videometrics will be discussed. 
With applications ranging from manufacturing and 
process monitoring to architecture and the arts, it is 
clear how far-reaching and important optical metrology 
has become. 
 Through professional societies like SPIE, focused 
groups like the Holoknights, and celebrations like 
the International Year of Light, we can all find a 
way to share our own technical expertise, develop 
collaborations to advance our careers, expand our 
knowledge, and benefit humankind.
 In the coming months, the IYL celebrations will 
continue at SPIE and other meetings around the globe. I 
hope to see you at one of these events where you can join 
me in celebrating the achievements of our community 
and receive your own copy of Celebrating Light. .

Toyohiko Yatagai 
2015 SPIE President

Eiffel Tower and 
UNESCO building  
during the celebration  
of the International  
Year of Light in Paris.

SPIE produced 
Celebrating Light:  
50 Ways Light-based 
Technologies Enrich  
Our World.
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INDUSTRY

RARE EARTH ELEMENT 
CONUNDRUM
Optics and photonics industry depends on rare-earth elements. 

By Rosemarie Szostak

China lifted its export restrictions on the 17 rare-earth 
elements (REE) in January. Now, five years after China’s 2010 
restrictive action caused a rapid rise in REE prices, followed 

by a rapid decline, the high-tech industry that depends on these raw 
materials for such things as cellphone batteries, LCDs, catalytic 
converters, and permanent magnets is going through another stage 
of innovation and adaptation.
 The industry is again in a state of flux as electronics manufacturers 
search for new mining and refining technologies, economical recycling 
options, and substitute materials that have the same or similar 
magnetic, luminescent, and electrochemical properties.
 Rare-earth elements are metals (see list on page 5) used primarily 
by manufacturers in China, Japan, and the United States. They are 
crucial ingredients for advanced military equipment such as night-
vision goggles; offshore wind turbines, hybrid cars, and other green 
machines; as well as cigarette lighters, X-ray screens, and some 
industrial lasers. Lanthanum-containing glass is used in nearly every 
optical design for consumer and high-end optical systems, and the 
preferred polishing compound for precision optics uses cerium oxide. 
 REEs are so important because they help make products perform 
with reduced weight, emissions, and energy consumption and/or 
provide greater durability, efficiency, speed, and thermal stability.
 In 2010, China had a near monopoly in the global rare-earth 
industry, supplying 97% of the world’s rare-earth elements. China 
could mine and process rare earths at low cost with its cheap land, 
energy, and labor. In addition, the country’s limited environmental 
protection requirements undercut other mining and refining 
operations around the world. 
 Then the unthinkable happened. The Chinese Ministry of Commerce 
announced its decision to reduce China’s global rare-earth exports 
by 40%. Prices quickly quadrupled. 

 And then the world adjusted. As they say, the best cure for high 
prices is high prices. Free markets have generally managed to adapt 
when faced with shortages of critical materials. 
 Today, the Chinese share of the REE industry has dropped to 70%, 
and prices are in decline because innovation and adaptation by those 
facing shortages and high prices have: 
• Encouraged development of REE mining in other parts of the world
• Promoted the use of less REE in products
• Supported recycling efforts
• Advanced research in substitute materials 
• Facilitated the design of components and systems for easy materials 

reuse and recycling

DIVERSIFIED SUPPLY CHAIN
 Though China still dominates the REE mining industry, other 
countries including India, Malaysia, Russia, Vietnam, USA, Australia, 
and Brazil also mine rare-earth elements.
 After 2010, the need for a rare-earth supply chain independent 
of China forced the USA, Canada, Malaysia, and even Greenland to 
look at their REE assets. Japan vowed to reduce its dependence on 
Chinese REEs by 60% within four years. 
 The success at adapting resulted in a decline in REE prices. 
However, with a 47% price drop in 2014 alone, these rest-of-world 
mining operations have taken a huge hit. The US company Molycorp, 
for instance, reopened REE mining and refining operations in 
California in 2010 with great excitement. As of the fourth quarter 
2014, though, the company has been shipping product at revenue of 
$29/kg but at a cost of $33/kg. 
 The steep REE price decline hurts mining in China as well. Today, the 
environmental crackdown on REE mining and refining operations by 
the Chinese government has increased that country’s production costs. 
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INDUSTRY

RARE-EARTH ALTERNATIVES 
 Once prices stabilize, only time will tell how the 
world material-supply balance for REE will sort itself 
out. New sources are being considered, ranging from 
mining the REE-rich seabeds off the coast of Japan 
to mining rare-earth elements on the moon.
 Because of the dispersed nature of these elements 
in the environment, the number of steps needed to 
refine them is enormous and complex. To make the 
REE refining process more sustainable and cost 
effective, researchers have looked into alternatives. 
 The most intriguing is the use of fish sperm or milt, 
a waste product in Japan. The challenge, however, 
is in the quantities of milt necessary for processing 
tons of material. 
 Another technology 
i n  d e v e l o p m e n t  i s 
electrophoresis. This is 
a well-known technology 
in the biology field. It 
sepa rate s biolog ic a l 
materials based on size 
and charge. Both these processes still require the use 
of large volumes of acid to dissolve the REE in water 
to start the extraction process, an environmental 
challenge. 
 A recent patent awarded to a magnet-producing 
company Zylon (Japan) claims an alternative to 
acid leaching. Ammonium sulfate or cake alum 
can be used to solubilize the REE. Typical uses for 
ammonium sulfate are as a treatment for drinking 
and wastewater, a bulk nitrogen fertilizer, and a pH-
control additive for soil conditioning. It is available 
at scales that can support refining and recycling 
operations.

USING LESS, RECYCLING MORE
 Samsung and Hitachi in Japan have taken up 
the challenge to develop new low-REE magnet 
technologies by redesigning their motors to 
favor electromagnets and not rely exclusively on 
permanent (REE-containing) magnets. Tesla, the 
electric car manufacturer, has also moved toward 

electromagnets to reduce dependence on REE 
permanent magnet technology.
 Recycling REE is difficult because there are 
insufficient quantities available to economically 
extract some of them using standard REE recovery 
technology. Cell phones, for example do not yet lend 
themselves well to recycling. Most REE recycling 
schemes focus on specialized market segments. 
 Solvay (Belgium) is one company developing 
technology for recycling the REE-containing 
luminescent powders in fluorescent lamps. Umicore, 
also in Belgium, is exploring the recycling of REE 
from nickel-metal-hydride batteries. Since 20-
30% of the rare-earth elements are lost as scrap in 

magnet manufacturing, 
scrap recycling makes 
sense for this technology 
segment. 
 Hitachi now recycles 
90% of its magnet scrap 
and has dismantled air 
conditioners and hard 

disk drives to pyrometallurgically recover the 
neodymium and dysprosium. Santoku Corp. (Japan) 
also recycles the larger permanent magnets to mine 
the REE content within.

QUANTUM DOTS FOR DISPLAYS
 A quantum shift is occurring in REE-intensive 
CRT screen technology for televisions and computers. 
Quantum dots are finding their way into the REE 
replacement stream for these systems and could 
represent the disruptive technology that may further 
erode the market for REE-containing HD screen 
technology. Samsung and LG (USA)  won accolades 
for their quantum-dot-based TV screens at the 2015 
Consumer Electronics Show in January. 
 Quantum Materials, an innovator in this space, has 
taken the REE-replacing quantum dots and made 
them ‘greener’ by replacing the cadmium oxide cores 
with non-heavy-metal quantum dots.

REEs not
really rare
Rare-earth elements 
include scandium, 
yttrium, and the  
15 lanthanides: 
lanthanum, cerium, 
praseodymium, 
neodymium, 
promethium, samarium, 
europium, gadolinium, 
terbium, dysprosium, 
holmium, erbium, 
thulium, ytterbium, and 
lutetium. 

The optics and photonics 
industry depends on 
rare-earth elements for 
optical fibers, high-
definition TVs, LCDs, 
batteries, lens-polishing 
compounds, and other 
products.

The rarest of these 
elements, thulium and 
lutetium, are nearly 200 
times more abundant on 
Earth than gold. 

What makes them rare 
is that they are rarely 
found in concentrations 
high enough for 
economical extraction 
using traditional mining 
technologies.

The most abundant 
rare-earth elements 
are cerium, yttrium, 
lanthanum, and 
neodymium. Their 
abundance is similar 
to the abundance of 
chromium, nickel, 
zinc, molybdenum, tin, 
tungsten, and lead. 

Continued on page 8  
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Rare-earth elements are rarely 
found in concentrations high 
enough for economical extraction.

Photo U.S. Department  
of Agriculture, Peggy Greb



INDUSTRY

Prism Award winners 2015
Multiple technologies go into innovative photonics products

Tunable supercontinuum lasers, 3D-printed optics, and 
scanners for bacteria detection were among the nine 
photonics innovations to receive a 2015 Prism Award at 

SPIE Photonics West in February.
 Winning products included medical diagnostic and chemical 
sensing applications for mobile devices, a ground-breaking laser 
with uses including solar-panel manufacture and the first of a 
new class of optical interconnects that enable the next generation 
of data center design. Several were collaborative projects among 
companies, and products demonstrated a strong theme of multi-
technology applications. 
 Altogether, companies from six countries received awards for 
innovations that challenge conventional ideas; solve problems 
in healthcare, manufacturing, and other areas; and improve life 
through the generation and harnessing of light. The Prism Awards 
for Photonics Innovation are sponsored by SPIE and Photonics 
Media and judged by a panel of photonics experts.
 LUXeXceL, a Netherlands startup, won a Prism Award in a new 
category, additive manufacturing, for its “Printoptical” technology 
for manufacturing functional LED optics.
 This year’s winning technologies also included a device from 
BacterioScan (USA) for high-speed detection of bacteria in 
extremely low concentrations; a Hamamatsu (Japan) micro-
spectrometer the size of a fingertip; a thermal imager for smart 
phones from Seek Thermal (USA) and Raytheon (USA); and the 
Fianium (UK) supercontinuum fiber laser that provides spectral 
brightness across all wavelengths.
 Photonics technologies have an important role in improving 
quality of life, and its applications have significant economic impact 
as well, said SPIE CEO Eugene Arthurs. “This year, during the 
UN’s International Year of Light and Light-based Technologies, 
it is especially fitting to recognize and celebrate the remarkable 
ability of photonics to enable solutions to the world’s challenges. 
Ours is an industry of creative minds, and the Prism Awards give 

us an opportunity to celebrate some of the most outstanding among 
those,” Arthurs said.
 Tom Laurin, CEO of Laurin Publishing, also praised the winners’ 
creativity. “It is our great pleasure to collaborate annually with 
SPIE to present the Prism Awards, and we congratulate this year’s 
winners,” he said. “It is wonderful to witness the ongoing innovation 
from companies that have been part of the industry for years as well 
as to support the emerging organizations and individuals shaping 
the future of the photonics industry.” 
 Entrepreneurs and venture capitalists active in the photonics 
industry presented the awards. 
 Applications for the 2016 Prism Awards for Photonics Innovation 
will be available in June 2015.
 Winners in each category are listed below. 

ADDITIVE MANUFACTURING

LUXeXceL (The Netherlands)
 Printoptical technology is a 
form of 3D printing developed 
for manufacturing functional 
LED optics. Pr intoptical 
technology is an on-demand 
additive process that uses 
“fluent dynamics” to achieve 
smooth surfaces, with printers 
that jet individual UV-curable 
material droplets rather than 
printing layer by layer under the traditional 3D printing process. 
By jetting, flowing, and merging before curing, the digital printer 
platform prints optical components directly from a CAD file and 
requires no post-processing. This process is used for both rapid 
prototyping and production of optical components, and a single 
print job can produce a functional pair of glasses, frame, and lenses.

SPIE CEO Eugene Arthurs 
at Prism Awards.
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BIOMEDICAL INSTRUMENTATION

BacterioScan (USA)
The Laser Microbial Growth 
M o n i t o r  ( L M G M ) 
enables researchers 
to quantify bacterial 
growth in a liquid in 
less than 20 minutes, 
a great improvement over 
data that once required days to compile using agar plating 
techniques. The monitor can detect changes in bacterial 
growth within 10%; a urinary tract infection within 90 
minutes with greater than 90% sensitivity; and antibiotic 
resistance measurements in less than two hours compared 
to more than 30 hours for current protocols. Using a low-cost 
laser, detector arrays, computer hardware, and precision 
plastic optics, the LMGM can detect particles in liquid 
specimens in the range of 0.1 to 10 microns in diameter, 
requires no tags or reagents, and can generate quantified 
bacterial growth curves with three-minute measurement 
resolution.

DETECTORS AND SENSORS

Hamamatsu (Japan)  
To overcome the size 
constraints associated 
w i t h  t r a d i t i o n a l 
spectrometers and allow 
portable spectral measurements, 
Hamamatsu used MOEMS technology and 
fabrication methods to develop the C12666MA micro-
spectrometer. About the size of a fingertip, the micro-
spectrometer consists of a grating chip and a CMOS image 
sensor chip. It offers a spectral response range of 340 to 780 
nm and a 15 nm maximum spectral resolution. The ultra-
compact device can be used for color monitoring in printers, 
testing lights and LEDs, adjusting color in large displays, 
environmental measuring instruments, and measuring 
instruments that use portable devices like smartphones 
and tablets.

IMAGING + CAMERAS

Seek Thermal, Inc. and  

Raytheon (USA) 
S e e k  T h e r m a l  a n d 
Raytheon collaborated to 
develop a breakthrough
32,000-thermal-pixel
imaging chip by harnessing 
innovations in infrared detector designs, solid-state optical 
MEMS manufacturing, and affordable infrared optics. 
Applications include boating, to see dark objects at night 
and under water; safety and security, to scan dark parking 
lots, yards, and basements; and home repair, to scan walls 
for leaks and water damage. The .5-ounce device plugs into 
a smart phone, allowing the user to take and share thermal 

photos and videos, highlight everything in the scene above or below 
a specified temperature, and swipe seamlessly between regular and 
thermal images.

INDUSTRIAL LASER

IPG Photonics (USA) *
The GLPN-500-R, a 500 W quasi-
continuous wave green single-mode fiber 
laser, brings the advantages of fiber-laser 
technologies to the visible spectrum with 
high output power, wall-plug efficiency, 
and low cost. The optical radiation is 
delivered via single-mode optical fiber 
directly to the frequency-converting 
crystal to provide industrial-grade reliability and excellent output-beam 
quality for industrial manufacturing applications from copper welding 
to solar-cell manufacturing. Other advantages of the green laser include 
lower divergence, smaller focal spot, and higher absorption of many 
materials, which results in more efficient laser-to-target energy coupling 
and improvements in process efficiency and throughput.

MATERIALS + COATINGS

Inrad Optics (USA) *
Stilbene Scintillation Crystals are used for 
radiation detection and for discrimination 
between fast neutrons and a gamma-ray 
background. Availability and price have been 
significant barriers for its widespread use, 
but Inrad Optics succeeded in growing large 
single crystals of stilbene from solution and 
fabricating them into cylinders and other geometries. The crystals are 
packaged in a protective housing and coupled to a photodetector to create 
a neutron detection system. When grown from solution, the crystals have 
higher quality, and scalability to large volumes is more cost effective. The 
commercial availability of stilbene will enable next-generation systems 
to better detect neutrons in security, medical, research, and industrial 
applications.

OPTICS + OPTICAL COMPONENTS

Intel, Corning, and  

US Conec (USA)
Next-generation data centers need a new 
class of connectors that carry more data, 
are smaller, more resilient to damage 
and dust, and available at a lower cost. 
Intel, Corning, and US Conec combined forces to meet these needs and 
developed the MXC connector. This parallel optical connector is designed 
with advanced composite, precision-molded plastics for lower-cost 
manufacturing. The MXC has fewer parts than conventional connectors, 
and a clever Ultem ferrule expands the beam from 50µm to 180µm. A pin 
and hole are molded into the spring-loaded ferrule, replacing expensive 
alignment pins, allowing for more tolerance and lower cost. The connector 
supports up to 64 fibers, and with 25Gbps per fiber, cables that carry 1.6 
Tbps of data can be installed. 

* SPIE Corporate Member 

Continued on page 8  
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OTHER METROLOGY INSTRUMENTATION

WITec (Germany) and  

TESCAN ORSAY (Czech Republic)
RISE Microscopy is a correlative microscopy 
technique that combines confocal Raman Imaging 
and Scanning Electron (RISE) microscopy 
within one integrated microscope system 
for comprehensive sample characterization. 
Electron microscopy is an excellent technique 
for visualizing sample surface structures in 
the nanometer range, and confocal Raman 
imaging is an established spectroscopic 
method used for the detection of the chemical 
and molecular components of a sample. 
Together, these techniques can generate 2D 
and 3D images and depth profiles to visualize the 
distribution of the molecular compounds within a 
sample. RISE Microscopy also enables the acquisition of SEM and 
Raman images from the same sample area and the correlation of ultra-
structural and chemical information with one microscope system.

SCIENTIFIC LASERS

Fianium (UK) *
Rather than using multiple 
individual lasers at a range 
of different wavelengths, 
t he WhiteL ase SC400 -
20 supercontinuum fiber 
laser provides a single, 
widely tunable laser source 
that produces high power 
output across the visible 
and near-infrared spectrum for applications ranging from medicine 
to electronic devices. The 20W supercontinuum fiber laser provides 
high spectral brightness across the 400 nm to 2400 nm range. With 
the addition of a tunable filter, the laser can deliver over 100mW 
of tunable (narrowband) output power at any wavelength. The 
power scaling also costs less and, thanks to picosecond pulses at 
MHz repetition rates, is capable of both steady-state and lifetime 
measurements.

RARE EARTH ELEMENT CONUNDRUM

PRISM AWARD WINNERS 2015

t Continued from page 5

t Continued from page 7

 “Flat-screen and plasma televisions require REE to achieve the vivid 
colors so desirable to today’s consumer,” said David Doderer, vice 
president for R&D at Quantum Materials. “REE-free quantum-dot 
technology is poised to completely revolutionize this sector.”

DESIGNING FOR DISASSEMBLY
 Designing electronics or components for easy disassembly 
represents an alternative way to capture and recycle critical elements. 
Present disposal technologies for these products are pretty basic. The 
electronic devices or components are shredded. Unfortunately though, 
this further dilutes the REE within the shredded mass, making it 
more difficult to extract economically. 
 Electronics manufacturers, particularly smart phone makers like 
Nokia and Apple, are beginning to look at redesigns of their products 
for disassembly to make it easier to replace critical components as 
well as extract the valuable elements such as the rare earths in a more 
concentrated and more cost effective manner. 
 The iPhone 6 is designed for easy replacement of the screen, touch 
sensor, and battery. It is the screen that contains small quantities 
of REEs, so designing it for disassembly should open up more cost-
effective ways to concentrate and recapture valuable REEs.

IMPACT ON PHOTONICS AND OPTICS INDUSTRY
 A recent report by Statista.com projects a surplus of cerium, 

lanthanum, and samarium (15,000-16,000 metric tons of oxide) by 
2016 and a deficit (3000 metrics tons of oxide) in yttrium.
 Such surpluses may be advantageous for price considerations 
in polishing compounds and optical systems. However, the laser 
and optical-fiber segment of the industry may see shortages or 
substantially higher prices for the key REE, yttrium.
 The action of the Chinese Ministry in 2010 was a clarion call for 
producers and users of the rare-earth elements. What started as a 
near monopoly has now become a multi-participant game with new 
tools for mining, refining, and recycling. Users are now interested in 
controlling the amounts of REE they use, finding alternative options 
for the REE, and redesigning for easier material control. 
 No doubt REE will remain highly valued and necessary in our 
high-tech world, but innovators now have some new metrics they 
can target. .

–Rosemarie Szostak is a senior analyst with 
Nerac Inc. where she advises clients in the areas 
of innovation, materials, specialty chemicals, 
renewable energy, sustainability, and intellectual 
property matters. She has a PhD in chemistry from 
University of California, Los Angeles. 

* SPIE Corporate Member 
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Optical surgery guide wins 
SPIE Startup Challenge
Blood-vessel-detecting technology for surgeons, an optical 

microphone that detects sound, and a plasmonic film sensor 
packaged in a portable detector were selected as the top 

projects in the 2015 SPIE Startup Challenge.
 First-place winner Jonathan Gunn of Briteseed (USA) pitched 
SafeSnips, a blood-vessel-detector that gives surgeons critical 
information to make more confident decisions in the operating room. 
The tissue-detecting technology platform provides visualization and 
information about blood vessels in real time, before the surgeon makes 
a cut, for integration into existing minimally invasive surgical tools. 
 “What we’re proud of is that we found a tangible clinical medical 
need,” Gunn said. “Optics research has really brought us to the point 
where we can create a technology like this and have it used widespread 
in operating rooms nationally and internationally.”
 The competition was keen, Gunn added. “I saw five other really 
awesome teams present. I think that the judges saw that our 
technology should be feasible and could get built in the next year. 
That’s really exciting for us.”
 Taking second place, SPIE member Balthasar Fischer of XARION 
Laser Acoustics (Austria) pitched the Membrane-free Optical 
Microphone. The device requires neither a membrane nor any other 
moving component to convert sound into electrical voltage, exploiting 
the fact that sound can change the speed of light.
 In third place, Jeffrey Crosby of Picoyune (USA) pitched a chemical- 
sensing platform whose patented plasmonic film is highly sensitive to 
mercury and can be coupled with existing gas monitors. The intended 
first customers are coal-fired power plants that, by law, need to carefully 
monitor their output of mercury.

PRIZES FOR STARTUP SUPPORT
 Founding partner JENOPTIK funded cash prizes for the winners, 
including US $10,000 for first prize, $5,000 for second place, and $2,500 
for third. Additional support for the training program and the competition 

INDUSTRY

SPIE Startup Challenge participants, l-r:  SPIE President Toyohiko Yatagai,  
Jeffrey Crosby of Picoyune; Mike Mielke of TRUMPF, Balthasar Fischer of XARION Laser 
Acoustics, Jason Eichenholz of Open Photonics; Supriya Jaiswal of Hamamatsu;  
Marc Himel of JENOPTIK Optical; 1st-place prize winner Jonathan Gunn of Briteseed; 
Jason Mulliner of Edmund Optics; and Bruce Itchkawitz of Knobbe Martens.

comes from lead sponsor Hamamatsu and supporting sponsors TRUMPF, 
Open Photonics, Edmund Optics, Perkins Coie, and Knobbe Martens. 
 Edmund Optics also awarded the first-place winner $5,000 in 
products, and SPIE will provide support for the winners to attend 
a multi-day entrepreneur training camp and investor networking 
session for further help in refining their ideas.
 Winners were chosen from among six f inalists in a public 
competition at SPIE Photonics West in February. Out of 37 applicants 
for the Startup Challenge, 18 were chosen as semifinalists to make 
pitches at Photonics West. The field was then narrowed to six finalists 
who had three minutes in which to deliver their pitches on photonics 
technologies or applications as the basis for viable new businesses.
 The finalists included Benjamin Hall (USA), for Laser Ablation 
Tomography (LATTM), a mesoscale volumetric visualization and 
analysis tool capable of rapidly acquiring structural and compositional 
data in three dimensions with micron resolution. The technique uses 
laser microsectioning and multispectral fluorescent imaging to obtain 
highly contrasted, colorful stacks of images in opaque specimens.
 Kieren Patel (USA) was a finalist for Opticent Health’s noninvasive 
noncontact diagnostic instrument for the early detection of multiple 
chronic diseases. The startup is also producing high-quality, 
affordable, patient-specific 3D-printed medical implants.
 Yoav Sintov, representing SPIE Fellow Zeev Zalevsky (Israel), was 
also a finalist who presented his case for OptoCare’s noninvasive, 
continuous, remote optical glucose monitor to provide real-time 
information regarding glucose levels in the bloodstream.
 Judges for the final round were SPIE Senior Member Jason 
Eichenholz of Open Photonics, SPIE Fellow Marc Himel of JENOPTIK 
Optical Systems, SPIE member Supriya Jaiswal of Hamamatsu, Bruce 
Itchkawitz of Knobbe Martens, Mike Mielke of TRUMPF, and Jason 
Mulliner of Edmund Optics.
 More information about the Startup Challenge and a video of the 
winning pitch is at spie.org/startup. .
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Latest SPIE industry analysis quantifies 
biophotonics-enabled sector
By Stephen G. Anderson

An ongoing SPIE analysis of the photonics business has 
quantified the worldwide biophotonics-enabled industry 
sector at $91 billion in annual revenues. The 269 global 

companies that sell medical imaging equipment, surgical lasers, 
medical-spectroscopy equipment, optical-coherence-tomography 
(OCT) systems, and other photonics-enabled products for the 
healthcare/life sciences sector are responsible for 281,000 jobs, 
according to the SPIE study.
 The biophotonics-enabled marketplace study was based on 
2012 data and is an extension of an analysis of the core photonics 
components industry made public in 2013. 
 In the earlier analysis, SPIE found that the core consists mostly 
of small- and medium-sized enterprises and has grown into a 
healthy global segment worth $156 billion annually. There are 
2750 suppliers located in 46 countries who make and sell core 
photonics components and materials such as LEDs, image sensors, 
and other optical components. These companies employ some 
700,000 people.
 Photonics-enabled markets and services such as healthcare/life 
sciences, lighting, consumer products, communications systems, 
cloud storage services, and the Internet were not included in the 
earlier profile of the core component industry, but an SPIE team 
continues to analyze those market segments, which typically are 
dominated by larger companies selling higher-priced systems to end 
users. Biophotonics is the first of these enabled market assessments 
and others will follow.

NATIONAL PHOTONICS INITIATIVE  
 Before we drill down further into this industry profile, some 
context is in order. In the 2012 US National Research Council 
(NRC) report, “Optics and Photonics: Essential Technologies for 
Our Nation,” the state of data collection and analysis of photonics 
R&D spending, photonics employment, and sales in the US was 
described as deplorable. 
 The committee of eminent scientists that produced the report 
noted the lack of data significantly complicates analysis of photonics 
technology economic impact and opportunity. 
 One result of that study is the National Photonics Initiative 
(NPI), a collaborative alliance of key photonics players to raise 
awareness of photonics and drive US funding and investment in key 
photonics-driven fields. SPIE is a founding sponsor of the NPI and 
has assembled a team to quantify the economic impact of photonics.

DATA COLLECTION A CHALLENGE
 It has been a challenge. In one example of the data collection 
problem at the government level, the North American Industry 
Classification System (NAICS) does not include a specific code 
for photonics companies. Instead, the optics and photonics 
components industry currently uses more than 250 different NAICS 

codes to describe itself, thereby rendering ineffective the coding 
system for tracking the photonics business.
 The NRC Report findings came as no surprise to those familiar 
with the photonics business landscape. For years, SPIE and others 
have tried to quench the thirst of regional business clusters, the 
investment community, and government entities for information 
about the photonics industry. “How fast is it growing?” or “How 
many jobs does it create?” are examples of questions from policy 
makers that have been left unanswered or vaguely addressed only 
by rough estimates. 
 The NRC report served as a catalyst to launch a nascent SPIE 
project. We believed that by combining the SPIE database on the 
photonics industry – the largest in the world – with data from Dun & 
Bradstreet (D&B), a commercial provider of company information, 
we could build a useful profile of the photonics industry using actual 
company data that would serve to fill some of the information gaps 
identified by the NRC report.
 We embarked on a multiyear mission to develop a methodology 
that would enable us to create a continuing and updateable profile 
of the photonics business.
 We unveiled the first results of this effort at SPIE Photonics West 
2014, with a detailed look at the core component suppliers who 
exhibited at Photonics West in 2012. This “pilot program” started 
late in 2012 so was based on that year’s data. 
 We counted companies that make and ship photonic components 
but focused only on a known and manageable data set (Photonics 
West exhibitors). We were able to show that the 1008 component 
manufacturing companies exhibiting at Photonics West generated 
global sales of $84 billion and employed 335,000 individuals in 
2012.

BUILDING FROM COMPANY INFORMATION
 The lessons learned from this original pilot program have enabled 
us to move forward with an expanded data set using similar but 
refined methodology with 2012 data. Our process involves five 
steps:
1) Identify entities that are active in photonics
2) Exclude all entities from this original list that do not make and 

ship photonics components
3) Determine sales and employee counts for these companies
4) Pro-rate revenue and jobs for each company based on that 

company’s actual photonics business (i.e. exclude any unrelated 
business in which the company participates)

5) Address any anomalous data, and then compute the total sales 
and jobs by summing all the company information 

 The underlying process within these steps also needed to be 
robust and reproducible because we intend that our industry profile 
can be updated into the future.
 Our first challenge in broadening the analysis was identifying 
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Photonics 
production
gaining in 
Europe 
Total photonics industry 
production across 
Europe in 2014 reached 
a value of €60 billion, 
according to an analysis 
of preliminary 2014 data 
by Optech Consulting. 
That figure is up 3% 
from the €58 billion 
achieved in 2013.

The growth spurt 
was mainly in the 
industrial sector but 
the healthcare and life 
sciences segment, along 
with optical components 
and systems, increased 
moderately as well.

Industrial photonics had 
a 39% share of the total 
photonics sector for 
2014, the report says. 
This includes lasers and 
laser systems designed 
for materials processing 
and microlithography 
as well as components 
and systems for image 
processing, sensing, 
measurement, and 
analysis. 

Other segments 
comprise healthcare 
and life science (14% 
of the total), energy 
and lighting (13%), 
optical information and 
communication (9%), 
and optical and opto-
electronic components 
and systems (25%).

The €60 billion 
European photonics 
production volume for 
2014 was the second 
largest total ever 
achieved. The largest 
volume of €62 billion 
was recorded for the 
year 2011.

entities active in photonics. We reviewed exhibitors at 
all relevant events in 2012, not only those organized 
or sponsored by SPIE. This netted an initial list of 
4962 entities. 
 After excluding distributors, media, educational 
establishments, societies, and associations, (step 2 
above), the net result was 2750 companies that made 
or shipped photonics components and exhibited at a 
major photonics event in 2012. 
 The US and Germany accounted for about half 
of the 2750 companies. Sales and employment 
numbers for each company and the proration process 
described in steps 4 and 5 above enabled us to build 
the final industry profile. 
 The SPIE photonics industry study is unique in 
that it provides a bottom-up analysis of the photonics 
components business based on real sales and 
employment data. Of course, there are the inevitable 

INDUSTRY

glitches in the data set such as a paucity of 
information about China and occasional 
lapses in the D&B numbers. Nonetheless, 
the study offers a unique lens through 
which to view and understand the industry 
landscape, and there are a few surprises.

THE FACTS ABOUT 
PHOTONICS
 It may be obvious to those in the 
business that the photonics components 
industry consists of mostly small- and 
medium-sized enterprises (SMEs), and 
smaller companies do account for more 
than 75% of those businesses involved in 
core photonics-components and materials. 
It may be less apparent, however, that 
in terms of revenues, more than 70% 
of global sales in the core component 
market originate from only 70 of the 2748 
companies (2.5%). 
 In t he late st  prof i le  of  just  t he 
biophotonics-enabled market, SMEs 
account for only about 35%  of the 269 
firms. Larger companies selling high-
value-added photonics-based systems are 
more dominant, and the US leads other 
countries in both number of companies 
making or selling biophotonics-enabled 
products (52%) and the share of the $91 
billion in revenues (48%). 
 The geographic breakdown of core 
component companies is a bit different, 
with the US and Germany accounting 
for almost half the total global company 
count (34% and 15%, respectively). Japan 
easily outweighs both of them in core 
component revenue, however, with 48% 
of total sales, followed respectively by the 
US and Germany. 
 This project is only a beginning. Now 

that we have a process, we are adding data for years 
since 2012 and will be able to highlight more recent 
photonics revenue and employment trends. 
 And in a parallel effort by the same team, SPIE will 
map the core component manufacturing information 
into a more detailed study of photonics-enabled 
markets worldwide, including the semiconductor, 
defense, solar, measurement, and other segments. 
 SPIE will present the results of the newer studies 
at events throughout the year. .

–Stephen G. Anderson is the 
industry and market strategist 
for SPIE. 

Many suppliers of optics and photonics components are 
small- and medium-sized enterprises, whereas most 
companies in biophotonics, as in healthcare generally,  
are dominated by a small number of large companies selling 
high-priced systems.

Core Photonics Company Count  
by Country (2750 Firms)

Biophotonics Company Count  
by Country (269 Firms)

Core Photonics 
Components

Biophotonics- 
Enabled  
Marketplace

Source: Multiple including UC Davis, GIA, 
and SPIE 

$156 B revenues

$91 B revenues

2,750 companies

269 companies

700,000 jobs

281,000 jobs
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Photonics for  
a Better World

HUBBLE CELEBRATES 
25 YEARS

PHOTONICS FOR A BETTER WORLD

It seems only yesterday that the magnificent 
Hubble Space Telescope (HST) launched. In 

reality, however, it was 24 April 1990. 
 Since then, it’s been consistently the 
most visible science story in the mass 
media. There’s something about gorgeous 
astrophotography that engages the public. 
But behind the beautiful photos, Hubble has 
enabled important discoveries. 
 Discoveries about dark energy and the rate 
of the expansion of the universe; the first 
direct image of a planet outside our solar 
system; and the Hubble Deep Field Shot 
(below), the most magnified picture of a spot 
of the sky ever taken with optical light, are all 
among HST’s long list of accomplishments.
 Recently, we heard the latest revelation 
– the best evidence yet for an underground 
saltwater ocean on Ganymede, Jupiter’s 
largest moon. It may contain more water 
than all of Earth’s oceans. 
 In an investigation with Hubble data, German scientist Joachim 
Saur led a team in observing the Ganymede’s aurorae (in image above), 
which are controlled by magnetic fields, to determine whether an 
underground ocean was creating “magnetic friction” with Jupiter’s 
magnetic field. The observations were done in ultraviolet light and 
could be accomplished only with a space telescope high above the 
Earth’s atmosphere.
 The amount of rocking of Ganymede’s magnetic field suggests that 
the moon has a subsurface saltwater ocean.
 The Hubble’s 25 years are the focus of celebrations in various 
locations and online. At SXSW in Austin, TX (USA) in March, 
featured events included a NASA exhibit booth, a NASA social event, 
and panels featuring expert discussions on Hubble’s contributions 
to science. An online “playoff bracket” allows the public to vote on 
matchups of their favorite Hubble photographs, with the “winner” 

to be announced 6 April. 
 Also in March, former NASA 
a s t r o n a u t  M i k e  M a s s i m i n o 
participated in the Exploring Space 
Lecture Series at the Smithsonian 
National Air and Space Museum 
in Washington, DC. New Hubble 
images will be installed in the 
museum in April. 
 A Hubble anniversar y event 
was also scheduled for the visitor 
center at NASA’s Goddard Space 
Flight Center in Greenbelt, MD. 
Speakers included Hubble scientist 
Jennifer Wiseman and Michael 

The Hubble Deep Field image, made during a cumulative exposure 
of about 10 days, shows 3000 galaxies, some as far away as 13.2 
billion light years.

Hubble images of Ganymede’s auroral belts 
(colored blue in this illustration) are overlaid 
on a Galileo orbiter image of the moon.
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t Soluri, photographer for the Hubble 
Servicing Mission 4. 
 In addition to the public events, there is 
a new series of educational videos created 
by the Space Telescope Science Institute 
(STScI). Those videos can be found online 
at hubble25th.org. 
 While there’s not yet a target date for 
decommissioning the HST, it is hoped 
that observations will continue for several 
more years, even after it has been joined 
by the James Webb Space Telescope 
(JWST), with a planned launch in 2018. 
 SPIE Fel low John Mather, chief 
scientist for the JWST and winner of the 
2006 Nobel Prize in Physics, called the 
Hubble “beautiful and powerful” in an 
SPIE interview about the JWST available 
on the SPIE Newsroom.
 The Hubble Space Telescope is a 

project of international cooperation between NASA and the 
European Space Agency. NASA’s Goddard Space Flight Center 
manages the telescope. The STScI, operated for NASA by the 
Association of Universities for Research in Astronomy, Inc., 
conducts Hubble science operations. . 
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PHOTONICS FOR A BETTER WORLD

TRANSLATIONAL RESEARCH FOR 
BETTER HEALTH CARE 
Four new optical technologies with high potential 

to impact health care have each won $500 awards 
at this year’s SPIE Translational Research, part of 
Photonics West.
 The best papers were selected from nearly 270 
submissions at the Translational Research virtual 
symposium for their focus on definitive outcomes for 
key clinical issues and unmet medical needs. The awards 
were sponsored by Beckman Laser Institute & Medical 
Clinic (USA) and Harvard Medical School (USA).
 The winning entries presented a smart bandage for 
wound monitoring, a fiber-optic setup to reduce the 
risks of spinal surgery, a new laser-based method to 
deliver drugs into the back of the eye, and a lens-free 
microscope for digital pathology.
 The smart bandage developed by SPIE member 
Zongxi Li and her colleagues at Massachusetts General 
Hospital (USA) is a transparent dressing that uses 
phosphorescence stimulated by blue light to measure 
oxygen levels in the tissue of wounds such as diabetic 
foot ulcers. An invasive polarographic method that 
requires a painful needle insertion is currently used. Li 
said that the bandage, tested on rats, could effectively 
“light up oxygen” with a simple color change for easy 

PHOTONICS  
FOR A BETTER 
WORLD 
Do you have a question or 
comment about articles in 
our “Photonics for a Better 
World” series?

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

Write to us at 
spieprofessional@spie.
org.

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

wound monitoring and also predict how likely ulcers 
were to appear.
 A new portable fiber-optic probe to monitor spinal 
cord ischemia, developed by SPIE member Angela 
Kogler from Stony Brook University (USA) and a team 
at University of Pennsylvania (USA) led by Arjun Yodh, 
has the potential to reduce the incidence of spinal 
injuries caused when nearby tumors are removed 
surgically. Blood flow and oxygenation monitoring 
during spinal surgery cannot distinguish between 
ischemia caused by injury and that from surgical 
clamps reducing blood flow under current methods. 
The new technology uses differential spectroscopy 
techniques to measure deoxyhemoglobin levels and 
has shown accurate, fast, and sensitive results during 
tests on sheep.
 The two other Translational Research winners were 
Ygal Rotensterich from Tel Aviv University and Sheba 
Medical Center (Israel), with a new laser-based method 
to deliver stem cells into the retina to treat sight-
threatening retinal diseases, and Yibo Zhang from 
Aydogan Ozcan’s University of California, Los Angeles 
(USA) research group, with a low-cost, lens-free 
microscope showing promise for digital pathology. .
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SPIE changes 
deadline
for award 
nominations
The submission date for 
nominating individuals 
for the Britton Chance 
Biomedical Optics Award 
and the Biophotonics 
Technology Innovator 
Award has been changed 
to 1 July.

Nominations submitted 
after 1 July 2015 will not 
be considered until the 
following year.

Nominations for other 
SPIE awards are due 
1  October. All SPIE 
award nominations are 
considered active for 
three years from the 
submission date.

Britton Chance Biomedical Optics Award: 
LIHONG WANG

SPIE Fellow Lihong Wang, editor-in-chief of the 
Journal of Biomedical Optics and a leading 
innovator in photoacoustic tomography, 

photoacoustic microscopy, and photon transport 
modeling, has been awarded the 2015 Britton Chance 
Biomedical Optics Award.
 He received the annual SPIE award at SPIE 
Photonics West in February. The award recognizes 
outstanding lifetime contributions to the field of 
biomedical optics through the development of 
innovative, high-impact technologies and comes with 
a $2,000 honorarium.
 Researchers at Wang’s laboratory at Washington 
University in St. Louis (USA) have invented or 
discovered functional photoacoustic tomography; 3D 
photoacoustic microscopy; the photoacoustic Doppler 
effect; frequency-swept ultrasound-modulated 
optical tomography; sonoluminescence tomography; 
optical coherence computed tomography; and other 
innovations in biomedical optics and imaging. His 
Monte Carlo model of photon transport in scattering 
media is used worldwide. 
 Photoacoustic tomography is expected to impact 
biology and medicine broadly by providing multiscale 
in v ivo functional and molecular imaging of 
structures ranging from subcellular organelles to 
organs, enabling a noninvasive look at subcutaneous 
tissue at a deep level.
 The US National Institutes of Health awarded 

Wang a $1.1 million grant for research on imaging the 
electrical activity of neurons deep inside the brain, 
in conjunction with the BRAIN (Brain Research 
through Advancing Innovative Neurotechnologies) 
initiative. The initiative is a part of President Obama’s 
focus on accelerating the development of innovative 
technologies that help understand the human brain. 
 A book he co-authored, Biomedical Optics: 
Principles and Imaging, won the 2010 Joseph W. 
Goodman Book Award and was recognized in the 
Britton Chance Award citation as the most practical 
text in the field.
 Wang holds a PhD from Rice University. .

SPIE President Toyohiko Yatagai, Lihong Wang, 
and Bruce Tromberg

Frits Zernike Award: RALPH DAMMEL

SPIE Fellow Ralph R. Dammel of the 
Performance Materials Business 
of Merck in Darmstadt, Germany, 

received the 2015 Frits Zernike Award 
for Microlithography at SPIE Advanced 
Lithography in February.
 T he  aw a r d r e c og n i z e s  D a m mel’s 
contr ibut ions to the development of 
photoresist, anti-reflective coatings, and 
directed-self-assembly mater ia ls for 
semiconductor lithography. 
 The former CTO at AZ Electronic Materials 
was appointed the head of Merck’s Technology 
Office Chemicals US following the chemical 
and pharmaceutical giant’s acquisition of AZ 
Electronic Materials in 2014. 
 SPIE presents the Frits Zernike Award 
annually for outstanding accomplishments in microlithographic 
technology, especially those furthering the development of 
semiconductor lithographic imaging solutions. The award includes 
a $2,000 honorarium.
 Dammel had been with AZ Electronic Materials and its predecessors 
since 1986 in various technology functions, including global R&D 

director and chief technology officer. 
 “I am surprised and honored to receive 
the prestigious Frits Zernike award from 
SPIE, and I am humbled to stand among all 
the great lithographers who have previously 
received it,” Dammel said. “They have shaped 
the semiconductor industry through their 
outstanding contributions. My thanks go out 
to all colleagues and collaborators, who also 
share in the recognition given to me.”
 Dammel has contributed to the design of 
photoresists and materials for almost every 
wavelength and radiation source and has 
published over 200 scientific papers in x-ray, 
e-beam, 157 nm, 193 nm, DUV, i- and g-line 
resists. He is inventor or co-inventor for over 
90 patents in the field. 

 His 1993 SPIE Press Tutorial Text, Diazonaphthoquinone- 
based Resists, is used as the definitive textbook on this topic. 
Dammel is an associate editor for the SPIE Journal of Micro/
Nanolithography, MEMS, and MOEMS and is a frequent instructor 
for SPIE courses. 
 He holds a PhD in chemistry from Goethe University Frankfurt. .

Dammel with his award and a panel showing 
the late Nobel Laureate Frits Zernike. The 
panel is one of several produced by SPIE to 
celebrate the International Year of Light.



The SPIE Board of Directors has 
approved the following election slate 
for the Society’s 2015 election, 10 June 

through 3 August.
 SPIE members eligible to vote will select 
four new directors, a vice president, and a 
secretary/treasurer. Directors serve three-
year terms and officers serve for one year.

CANDIDATES FOR VICE PRESIDENT: 
• Maryellen Giger, University of Chicago 

(USA)
• John Greivenkamp, University of 

Arizona (USA)

CANDIDATE FOR SECRETARY/
TREASURER:
• Gary Spiegel, retired, Newport Corp. 

(USA)

SPIE 2015 ELECTION SLATE 
DIRECTOR CANDIDATES:
• David Andrews, University of East 

Anglia (UK) 
• Jennifer Barton, University of Arizona 

(USA)
• Steven Eglash, Stanford University 

(USA)
• James Fujimoto, Massachusetts 

Institute of Technology (USA)
• Joseph Howard, NASA, Goddard 

Space Flight Center (USA)
• Jay Kumler, JENOPTIK Optical 

Systems, (USA)
• Din Ping Tsai, Academia Sinica 

(Taiwan)
• Vasudevan (Vengu) 

Lakshminarayanan, University of 
Waterloo (Canada)

 Other officers, previously 
elected, are SPIE President-
Elect Robert Lieberman of 
Lumoptix (USA), who will 
become SPIE president in 
January 2016, and SPIE Vice 
President Glenn Boreman of 
University of North Carolina at 
Charlotte and Plasmonics Inc. 
(USA), who becomes president 
elect next year. SPIE President 
Toyohiko Yatagai (Japan) 
will become Immediate Past 
President.
 Elect ion results w il l be 
announced at the SPIE annual 
general meeting in San Diego 
(USA) 11 August. .

The latest research in optical engineering and applications, nanotechnology, 
sustainable energy, organic photonics, and astronomical instrumentation

OPTICS + 
PHOTONICS•

REGISTER TODAY 

San Diego Convention Center, San Diego, California, USA
Conferences & Courses: 9–13 August 2015   ·   Exhibition: 11–13 August 2015

WWW.SPIE.ORG/OP2015

Lieberman

Boreman

Yatagai
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Call for Book Authors

Publications

At SPIE Press, we have developed multiple series so that our authors can realize their unique 
visions. If you have a book in you, we have a series that will meet your needs. 

Do you like to teach? 
Mentor current and future engineers by writing a 
Tutorial Text of about 200-300 pages. 

Series Editor: JAMES HARRINGTON      

Do you have a brief report,  
a quick summary, or a “how-to” 
lesson to share?    
At only 20-40 pages, Spotlight eBooks get  
straight to the point. 

Series Editor: ROBERT FIETE    

Interested in writing a handy 
quick-reference book?  
Our bestselling Field Guides distill a field  
into about 100 small pages. 

Series Editor: JOHN GREIVENKAMP 

Interested in a larger work,  
editing a multi-author volume, or 
writing a scholarly tome? 
Press Monographs cover any other type of book you 
can imagine in the range of 100 to over 1000 pages. 

Benefits of Publishing  
with SPIE Press 
SPIE Press books reach a worldwide professional 
audience of scientists and engineers in optical, 
photonic, imaging, and optoelectronic technologies. 

• Excellent royalties program – authors receive 15% 
on sales and downloads

• Wide-reaching promotion to academic and 
industry professionals

• High production standards

• Experienced editorial and production staff

• Inclusion in the SPIE Digital Library eBooks 
program, together with Apple, NOOK, and others 
for mobile devices

For information or if you wish to 
discuss your authorship, contact  
SPIE Press Manager

Tim Lamkins: timl@spie.org

or visit:

www.spie.org/authors
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Javier Alda
Universidad 
Complutense de Madrid 
(Spain)

Peter Andersen
Danish Technical 
University (Denmark)

Betty Lise 
Anderson
Ohio State University 
(USA)

Jonathan 
Arenberg
Northrop Grumman 
Aerospace Systems 
(USA)

Friedrich 
Bachmann
FriBa LaserNet 
(Germany)

Gisele Bennett
Georgia Institute of 
Technology (USA)

Willy Bohn
BohnLaser Consult 
(Germany)

Luigi Capodieci
GLOBALFOUNDRIES 
(USA)

SPIE has named 58 new Fellows of the Society 
this year, recognizing the significant scientific 
and technical contributions of each in optics, 

photonics, and imaging as well as their service to the 
Society and the greater community. More than 1000 
SPIE members from around the world have become 
Fellows since the Society’s inception in 1955.
 SPIE Fellows Committee chair Majid Rabbani of 
Eastman Kodak Research Labs (USA) and Rochester 
Institute of Technology (USA) noted that the 2015 
Fellows “exemplify the full diversity of the photonics 
community in terms of vocational orientation, 
geography, and gender.”
 For instance, the recognition of Babak Parviz of 
Amazon Web Services (USA), who helped develop 
Google Glass, exemplifies the impact of photonics in 
a variety of industries, says SPIE Fellow and Board 
Member James Grote of the Air Force Research 
Lab (USA).
 “Companies like Google and Amazon make 
extensive use of optics, photonics, and optical/
photonics networks,” noted Grote, who nominated 
Parviz. “SPIE and companies like these are partners 
in photonics and there is much we can contribute to 
each other.”
 Two of the new Fellows, Betty Lise Anderson of 
Ohio State University (USA) and Judith Donnelly 
of Three Rivers Community College (USA), were 

honored for significant achievements in optics 
education outreach.
 Anderson has worked with underprivileged K-12 
students in photonics and optics engineering projects, 
and Donnelly pioneered the development of problem-
based learning approaches to teaching photonics.

NOBEL STUDY OF LIGHT
 Nobel Laureate William Moerner of Stanford 
University (USA) joins the ranks of other SPIE 
Fellows who were Nobel Prize winners, including the 
late laser pioneer Charles Townes. A co-recipient of 
the 2014 Nobel Prize in Chemistry, Moerner founded 
the field of single-molecule optical nanoscience.
 New SPIE Fellow C. Matt Mountain of the Space 
Telescope Science Institute (USA) was nominated 
by Nobel Laureate and SPIE Fellow John Mather 
of NASA Goddard Space Flight Center (USA). Both 
are currently involved with the James Webb Space 
Telescope project. 
 New Fellows are recognized at SPIE meetings of 
their choice throughout the year. This year, new 
Fellows are being inducted at SPIE Photonics West, 
Advanced Lithography, Medical Imaging, Smart 
Structures/NDE, Optics+Optoelectronics, DSS, and 
Optics+Photonics.
 A list of the 2015 SPIE Fellows and their achievements 
is below and can be found at spie.org/fellows. 

SPIE names 58 new Fellows 

Continued on page 18  

MEMBERSHIP

SPIE Fellow
nominations
due 15 
September
SPIE will accept 
nominations for the next 
class of SPIE Fellows 
through 15 September.

Nominees are 
evaluated on technical 
accomplishments in 
optics, photonics, and 
imaging, including 
publications and patents; 
service to the general 
optics community in the 
form of volunteer work at 
science fairs, as an editor 
or technical reviewer, 
etc.; and service to SPIE.

Eligibility requires 10 
years of cumulative SPIE 
membership, excluding 
student membership. 
Starting in 2016, for the 
2017 class of Fellows, 
eligibility will also include 
being an SPIE Senior 
Member.

Nominations of members 
working in industry are 
encouraged.

Nomination materials 
for candidates who are 
not elected the first time 
they are nominated are 
automatically considered 
in the next two years.

More information:  
SPIE.org/fellows

SPIEDigitalLibrary.org

Find the Answer 

Nano/Micro 
Technologies
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MEMBERSHIP

David Carroll
CU Aerospace (USA)

Ni-Bin Chang
University of Central 
Florida (USA)

Richard Claytor
Fresnel Technologies 
(USA)

Judith Donnelly
Three Rivers Community 
College (USA)

Qian Jenny Du
Mississippi State 
University (USA)

L.N. Durvasula
Consultant (USA)

Bernd Geh
Carl Zeiss SMT/ASML 
(USA)

Aaron Ho
Chinese University of 
Hong Kong

Andrey Ionin
P.N. Lebedev Physical 
Institute (Russia)

Yi-Jun Jen
National Technical 
University of Taiwan 
(Taiwan)

Hong Jiang
Texas Tech University 
(USA)

Fu-Jen Kao
National Yang-Ming 
University (Taiwan)

Karsten König
Universität des 
Saarlandes (Germany)

Kirill Larin
University of Houston 
(USA)

Renat Letfullin
Rose-Hulman Institute of 
Technology (USA)

Pai-Chi Li
National Taiwan 
University (Taiwan)

Xiangang Luo
Institute of Optics and 
Electronics (China)

Paul Manhart
Sigma Space (USA)

Tariq Manzur
Naval Undersea Warfare 
Center (USA)

Osamu Matoba
Kobe University (Japan)

Nasir Memon
New York University 
(USA)

Donald Miller
Indiana University (USA)

John Miller
FLIR Systems (USA)

William 
Moerner
Stanford University 
(USA)

Peter Moulton
Q Peak (USA)

C. Matt 
Mountain
Space Telescope Science 
Institute (USA)

Mikhail Noginov
Norfolk State University 
(USA)

t Continued from page 17
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MEMBERSHIP

Alexander 
Oraevsky
TomoWave Labs (USA)

Bishnu Pal
Indian Institute of 
Technology Delhi (India)

Sharath 
Pankanti
IBM Thomas J. Watson 
Research Center (USA)

Babak Parviz
Amazon Web Services 
(USA)

Khanh Pham
Air Force Research Lab 
(USA)

Ronald Pirich
Northrop Grumman 
Aerospace Systems 
(USA)

Moshe Preil
GLOBALFOUNDRIES 
(USA)

Qiushi Ren
Shanghai Jiao Tong 
University (China)

Federico Rosei
Université du Québec 
(Canada)

Jacob Scheuer
Tel Aviv University 
(Israel)

Bernard Seery
NASA Goddard Space 
Flight Center (USA)

Jiancheng Shi
Institute for Remote 
Sensing Applications 
(China)

Masato Shibuya
Tokyo Polytechnic 
University (Japan)

Ravindra Sinha
Delhi Technological 
University (India)

Kyo Song
Norfolk State University 
(USA)

Sune Svanberg
Lunds Universitet 
(Sweden)

Tomasz Tkaczyk
Rice University (USA)

Yasuo Tomita
University of Electro-
Communications (Japan)

Zhanshan Wang
Tongji University (China)

Ming Wang
Northeastern University 
(USA)

Obert Wood
GLOBALFOUNDRIES 
(USA)

Orly Yadid-Pecht
University of Calgary 
(Canada)

Weidong Zhou
University of Texas at 
Arlington (USA)

SPIEDigitalLibrary.org

Find the Answer 

Biomedical Optics

 

SEE SPIE ON FACEBOOK: facebook.com/SPIE.org
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Brilliant beginning for IYL 
 The International Year of Light and Light-based Technologies 

(IYL) is off to a brilliant start, with thousands of scientists, 
diplomats, government officials, educators, students, artists, 

business executives, and others across the globe participating in 
hundreds of events to celebrate the many uses of light in our lives.
 From the annual lantern festival in Taiwan attended by an estimated 
8 million tourists, to a Laser Fun Day at the University of Arizona 
(USA) for 1400 students of all ages, to the gala festivities at the official 
IYL opening ceremony in Paris, the first three months of the year-
long celebration have certainly raised awareness about how light is 
central to human activities. 
 “The IYL has been brilliantly successful in inspiring many 
thousands of people,” SPIE CEO Eugene Arthurs said after an event 
in March. “From the start, the observance has been well-received by 
the photonics community as a celebration of their contributions to 
the betterment of life on the planet.” Arthurs noted that many events, 
displays and presentations have helped raise awareness among the 
nontechnical community also.

20

INTERNATIONAL YEAR OF LIGHT

At the Paris event, Anthony Johnson, H. Philip Stahl, John Dudley, 
Ana Maria Cetto. 

The Eiffel Tower and the UNESCO building were bathed in light for 
the official IYL opening in Paris.

 UN Secretary-General Ban Ki-moon officially opened the year-
long celebration during a two-day ceremony in January at UNESCO 
headquarters in Paris. In a video message to more than 1000 
international diplomats and decision makers, Nobel laureates, 
CEOs, and science and industry leaders, he noted that light and light 
science have made vital contributions to global challenges in energy, 
education, industry, healthcare, and agriculture. 
 Optical technologies for instantaneous communication across the 
globe and into space, simple lighting, inexpensive eyeglasses, and 
solar power were among the many and varied applications of light 
celebrated at keynote lectures, symposia, and round-table discussions 

 Along with Nobel Laureates Ahmed Zewail, Zhores Alferov, William 
Phillips, Serge Haroche, and Steven Chu, SPIE members attending the 
Paris event included Arthurs, John Dudley, chair of the IYL Steering 
Committee; SPIE President Toyohiko Yatagai; SPIE President-Elect 
Robert Lieberman; past SPIE Presidents Philip Stahl, María Josefa 
Yzuel, Katarina Svanberg, and Ralph James; SPIE Fellows Charles 
Falco, Zohra Ben Lakhdar, Vasudevan (Vengu) Lakshminarayanan, 
and Sune Svanberg; and Joe Niemela, Ana Maria Cetto, Anne-Sophie 
Poulin-Girard, Sona Hosseini, Anthony Johnson, and Brian Wilson. 

SPAIN WELCOMES IYL 
 In Spain, the IYL opening ceremony took place 16 February at the 
Poliorama Theatre of the Royal Academy of Sciences and Arts of 
Barcelona with 500 attendees.
 “It’s an opportunity that we must not let get away,” said Yzuel, chair 
of the Spanish Committee for the IYL, said. “We must promote the 
knowledge of how the science of light and light-based technologies 
improves our daily lives.”
 Invited speakers included Arthurs; Caterina Biscari, director of the 
ALBA Synchrotron (Spain); and Jeroni Nadal, coordinator of the Retina 
Department and the Macula Unit at the Clínica Barraquer (Spain).

IYL EVENTS IN THE UK 
 A UK-wide launch hosted by Prince Andrew, the Duke of York, at 
St. James’ Palace in London 28 January was followed by celebratory 
events in Wales, Northern Ireland, and Scotland in February. 
 “The International Year of Light is about how we have used light 
over the centuries,” said Prince Andrew, an IYL patron in the UK. 
“It is about how we are applying light, photonics, and various other 
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IYL EVENTS 
WORLDWIDE 
The IYL web page 
(light2015.org) lists all the 
IYL events during the year. 
A few other IYL celebrations 
in the first quarter included:

• SPIE Photonics West 
in February. Inspiring 
displays emphasized the 
importance of light-
based technologies in 
daily life and honored 
historical figures for 
their contributions to 
optics and photonics 
technologies and their 
application for the 
betterment of humankind.

• World Photonics Forum 
at Duke University 
(USA) in March. Invited 
speakers included Dudley; 
Arthurs; Lieberman; 
Nobel Laureates Theodor 
Hänsch and John Hall; 
SPIE Fellows Federico 
Capasso, Andrew Forbes, 
and Tuan Vo-Dinh; and 
SPIE member Cristina 
Kurachi.

• Japan Society for 
Precision Engineering 
symposium on the IYL in 
March. Speakers included 
Yatagai; SPIE member 
Yasuhiko Arai who was 
symposium chair; and 
SPIE Fellows Russell 
Chipman and Wyant. 

• Lantern Festival in 
Taiwan in March. Yatagai 
attended.

INTERNATIONAL YEAR OF LIGHT

aspects in order to make the world a better place, 
not only for ourselves, but for future generations.”
 Attendees included Dudley; SPIE Board Members 
Keith Lewis and David Andrews (UK); J. Roy 
Sambles of Exeter University (UK), Sir John Pendry 
of Imperial College London; Beth Taylor of the 
Institute of Physics, chair of the UK IYL Committee; 
Sir David Payne; Greg Clark, the UK minister for 
Universities, Science and Cities; Allan Colquhoun of 
Selex; and Karin Burger of SPIE Europe.

 The IYL 2015 was launched in Northern Ireland 19 
February as part of the first Northern Ireland Science 
Festival, which included over 100 events celebrating 
the contribution that Northern Ireland makes to 
science and its rich heritage of science and innovation. 
 The IYL 2015 launch in Scotland 23 February was 
held at the Royal Society of Edinburgh with an evening 
of science, exhibitions, demonstrations, music, and 
poetry. Exhibits included the demonstration of the ‘laser 
harp,’ an instrument made of lasers and detectors that 
played musical notes when the beams were broken. 
 Other displays in Scotland explored topics such 
as optical detectors to identify explosives and lung 
disease. There were also lectures during the evening, 
including one that combined poetry, photography, 
and light-based science, and another celebrating the 
life and work of Edinburgh-born physicist James 
Clerk Maxwell.

DUTCH, GERMAN EVENTS 
 Two events in Germany celebrating the IYL drew 
a number of prominent scientists and industry 
representatives. And the IYL officially kicked off in the 
Netherlands at a meeting 19 January in Amsterdam.
 The 30th Stuttgart Scientific Symposium, chaired 
by Wolfgang Osten, a member of the SPIE Board 
of Directors and a professor at the Institut für 
Technische Optik (ITO) at University of Stuttgart, 
was dedicated to the IYL. Speakers at the 25 February 
event included Osten; Yatagai; Arthurs; SPIE Fellows 
James Wyant (USA), Anand Asundi (Singapore); and 
Andreas Ostendorf (Germany); and Michael Mertin, 
president of JENOPTIK (Germany) and Photonics21. 
 The daylong program included a presentation 
to Hans Tiziani, an SPIE Fellow who founded the 
first optics colloquium in Stuttgart in 1984, and 
culminated with light artists Jorg Miedza and Timo 
Rehpenning demonstrating real-time light art and 
long-exposure images. 
 An IYL event in Munich 27 February saw the 
reopening of the planetarium of the Deutsches 
Museum Munich and a series of talks by scientists 
and photonics industry representatives. Some 250 
participants included Edward Georg Krubasik, 
president of the German Physical Society; Olaf 
Berlien, CEO of OSRAM; and Nobel Laureate Stefan 
Hell of the Max-Planck Institute. .
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At the London event, SPIE Board Member Keith 
Lewis, left, and J Roy Sambles, center, chat with 
Prince Andrew, the Duke of York.

More than 1000 people 
attended the two-day 
opening ceremonies at 
UNESCO headquarters in 
Paris.

ICFO Director Lluis Torner, left, with María Yzuel, a 
past SPIE President, and SPIE CEO Eugene Arthurs 
in Barcelona. 

 The 5 February kickoff event in Wales at the National 
Assembly was attended by representatives from the 
photonics industry, culture, and research, including 
Edwina Hart, the Welsh Minister for Economy, 
Science and Transport; Taylor; Julie Williams, Chief 
Scientific Advisor for Wales; and Louise Jones, 
Knowledge Transfer Manager at ESP KTN. Alan Shore 
of University of Bangor organized the event. 
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SPIE INTERNATIONAL YEAR OF LIGHT PHOTO CONTEST

Study lights bring
“Joy of Light” 
in prize-winning photo

Susanta Mukherjee won second prize in the SPIE IYL Photo Contest for “Joy of Light.”

The themes of light-based technologies for sustainable development, 
energy, and education are exquisitely illustrated in Susanta 

Mukherjee’s prize-winning photo for the SPIE International Year of 
Light (IYL) Photo Contest. The second-place photo above shows the 
delight of children in India’s Sundarbans region of West Bengal who 
received free solar-powered study lights in March 2014.
 “For over 1.5 billion people around the world, night time means 
either darkness or poor lighting,” says Mukherjee, who titled his 
photo, “Joy of Light.”
 The UN proclaimed 2015 the International Year of Light and Light-
based Technologies to raise global awareness about how light and 
light-based technologies support sustainable development and provide 
solutions to global challenges in energy, education, health, industry, 
agriculture, communications, and our environment.
 An important aim of the IYL has been to promote the use of portable, 
solar-powered lanterns in regions where there is little or no reliable 

source of light at night. The IYL “Study after Sunset” program is meant 
specifically to improve education in these regions.
 Mukherjee says he was traveling in the electricity-scarce Sundarbans 
region last year when a non-governmental organization (NGO) called 
ARCHI invited him to photograph the children with the study lights 
that were provided by the One Child One Light (OCOL) Foundation.
 OCOL makes the rechargeable, economical, eco-friendly, safe, 
dependable, bright, and portable solar-powered LED lights available 
to non-profit organizations for $2-$3.
 “India has 220 million children in studies, and nearly 98 million 
children do not have grid lights to study at home in the evening,” 
says OCOL founder and chief trustee Ranganayakulu Bodavala. 
Instead, the children and their families depend on kerosene- or 
oil-based lamps that emit very low light as well as smoke, soot, 
and toxic fumes. 
 Pralayesh Kumar Lahiri, founder and secretary at ARCHI, says 
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INTERNATIONAL YEAR OF LIGHT

SPIE INTERNATIONAL YEAR OF LIGHT PHOTO CONTEST

32 Finalists for 
People’s Choice Award
Everyone is invited to vote for one of these 32 images in the SPIE International Year 
of Light Photo Contest. The photo with the most votes will receive the People’s Choice 
Award, which comes with a $500 prize.

View the images online, too, at spie.org/IYLphoto and vote for the image you think 
most represents light and light-based technologies in daily life. 

SPIE will announce the winner of the People’s Choice Award in September.

Photos eligible for the People’s Choice Award, next page  

5000 children in the region 
have benefitted from OCOL’s 
blue, rectangular-shaped lights. 
 “With these lights, they can 
study for eight hours at a stretch 
at night,” Lahiri says. “Any 
child can charge it easily in the 
sunlight.”

JOY OF 
PHOTOGRAPHY, TOO 
 Mukher jee’s grat itude at 
winning a prize in the photo 
contest has been as enthusiastic 
as the children in his image.
 A n electr ic welder f rom 
Bengal who has dreamed for 
years of becoming a professional 
photographer, Mukherjee says the second-place prize has encouraged 
and strengthened his 27-year passion for photography. 
 Mukherjee has expressed his gratitude to SPIE in numerous emails, 
often including other photos he has taken such as the family photo 
(above) with his son and him wearing IYL T-shirts.
 “I hope by the blessings of God every moment of your life is more 
smooth than ever before,” Mukherjee wrote earlier this year. “I am 
also working hard, sometimes for my family and sometimes for my 
photography. I am very much lucky that I have got a wonderful family; 
they always encourage me for my photography.”

PEOPLE’S CHOICE AWARD 
 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 
the People’s Choice Award. SPIE 
Professional is featuring the 
winning photos on the covers 
of each quarterly issue of the 
magazine in 2015.
 Contest judges selected 35 
images, out of more than 800 
submitted in 2014, as finalists 
for  pr i z e s .  A  pa nel  of  40 
graduate students in art and 
science programs did the initial 
screening, rating each photo on 
artistry, how well it depicted the 
contest theme of light and light-
based technologies in daily life, 
and other criteria.

 The executive panel that selected the top three photos included 
SPIE member Joe Niemela of the International Centre for Theoretical 
Physics (ICTP) in Italy, which is serving as the global secretariat for 
IYL2015; award-winning American photographer Mathieu Young; 
and Deborah Klochko, director of the Museum of Photographic Arts 
in California.
 Members of the general public will select one of the 32 eligible images 
for the People’s Choice Award. Voting for this award will be conducted 
online, beginning in April. 

Susanta Mukherjee (right), with his wife and son.

 View the images on the following pages and then go to  
spie.org/IYLphoto to enter your vote for the People’s Choice 
Award. SPIE will announce the winner in September. 
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Solar Powered Street Lamps, by Maria Francesca Avila 
(Philippines), basketball court, Quezon City, Philippines, 15 
October 2014.

Sustainable Energy, by Dipayan Bhar (India), residence without 
electricity, Kolkata, India, 21 January 2013.

Transfer of Wisdom, Culture and Heritage, by Mario Cardenas 
(UAE), cave in Al Ain, UAE, 21 February 2014. 

Educating, by Sadai Pandiyan Azhagu-Karpakam (India), 
residence without electricity, Virudhunagar District, Tamil Nadu, 
India, 29 September 2014. 

Night of Reflections, by John Danrev Bolus (Philippines), Sheikh 
Zayed Grand Mosque, Abu Dhabi, UAE, 23 January 2014.

Transparent Rock, by Bernardo Cesare (Italy), Padova, Italy, 14 
August 2013.

INTERNATIONAL YEAR OF LIGHT

VOTE FOR YOUR FAVORITE — spie.org/IYLphoto
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Natural Light and Artificial Light, by Di Chang (Canada), at Empire 
State Building, New York, USA, 29 December 2013.

Amiens Cathedral, by Spencer Cox (USA), Amiens, France, 26 
November 2013.

Interference in Soapy Water Film, by Andrew Davidhazy (USA), 
Rochester, NY (USA), 2011.

Night Over Bardenas, by Inigo Cia (UK), Bardenas Desert, Spain, 18 
August 2014. 

The Constant, by Jasper da Seymour (Australia), Mystery Creek 
Cave, Tasmania, Australia, 15 July 2014.

The Light for Hope, by Abhijit Dey (India), madrasah in Duttapukur, 
West Bengal, India, 23 August 2010.

INTERNATIONAL YEAR OF LIGHT
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Light Therapy Glasses Help People Overcoming Seasonal Affective 
Disorder, by Jean-Luc Dorier (Switzerland), Village of Mase, 
Switzerland, 22 August 2014.

Light-based Technology, by Romado Javillonar (Philippines), 
Marikina City, Philippines, 22 June 2013.

Revolution, by Ebrahim Elmoly (Egypt), Tahrir Square, Cairo, 
Egypt, 5 March 2011.

Medical Operating, by David Martin Huamani Bedoya (Peru), Dos 
De Mayo Hospital, Lima, Peru, 30 January 2014.

Shane Adaptive Optics Laser Guide Star/ShARCS, by Laurie Hatch 
(USA), Lick Observatory, Mt. Hamilton, CA (USA) 10 September 2014.

Studying, by Handi Laksono (Indonesia), home in Wae Rebo, 
Flores NTT, Indonesia, 1 September 2014.

INTERNATIONAL YEAR OF LIGHT

VOTE FOR YOUR FAVORITE — spie.org/IYLphoto
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What’s Cooking at Turtuk, by Sandipan Mukherjee (India), Nubra 
Valley, India, 18 January 2014.

Observing the Sky, by Anze Osterman (Slovenia), Soca Valley, 
Slovenia, 29 August 2014.

The Human Light Tower, by Jose Ramos II (Philippines), JalaJala, 
Rizal, Philippines, 24 May 2014.

The Good Light, by Gabriele Orlini (Italy), health center in the Ntita 
Village, Katanga, Democratic Republic of Congo, 5 June 2012.

Afternoon on the River, by Vien Dong Phan (Vietnam), Ca Ty River, 
Phan Thiet, Vietnam, 13 January 2013.

Jewels on the 
Window, by Daniela 
Rapavá (Slovakia), 
residence, Rimavská 
Sobota, Slovakia, 12 
January 2013.

INTERNATIONAL YEAR OF LIGHT
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Bright colors of the Aurora Borealis, by Alexander Stepanenko 
(Russia), Opasova Inlet, Barents Sea, Murmansk, Russia, 19-20 
September 2014.

Rocky Planet of Night Lights, by Tunç Tezel (Turkey), Uludağ 
National Park, near Bursa, Turkey, 4 July 2013.

Local boys and Girls Studying With the Help of Hand-Held Torch 
and Lamps Where There Is No Electricity, by Md. Khalid Rayhan 
Shawon (Bangladesh), night school in Satkhira, Bangladesh, 1 May 
2013. 

Phaser Laser, by Cory Stinson (USA), San Diego State University, 
California (USA), August 2010.

The Use of Solar Energy, by Nikki Sandino Maniacup Victoriano 
(Philippines), farm in Rizal, Philippines, 5 September 2012.

INTERNATIONAL YEAR OF LIGHT

Milky Way in Life, by Jadsada Saetiew (Thailand), Phayao, Thailand, 
16 June 2014.

VOTE FOR YOUR FAVORITE — spie.org/IYLphoto
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The Reflection of Light in Life, by Jiraporn Saenjae (Thailand), Nakhon 
Ratchasima, Thailand, 21 September 2014.

INTERNATIONAL YEAR OF LIGHT

SPIE awards 26 grants
for student IYL activities 
SPIE has awarded $60,000 in International Year of Light 

(IYL) activity grants to support 26 SPIE Student Chapters in 
developing community events and activities that highlight the 

critical role that light plays in our daily lives and promote awareness 
of the IYL.
 The UN General Assembly proclaimed 2015 the International Year 
of Light to increase public and political understanding of the central 
role of light in the modern world and to celebrate significant scientific 
anniversaries occurring in 2015. SPIE is an IYL founding partner.
 The SPIE IYL activity grants are in addition to the education 
outreach grants that SPIE provides to non-profit organizations each 
year. 
 SPIE Student Chapter members plan to use the funds for 
development of a laser harp (University of Sydney in Australia); a 
laser maze (Washington State University in the United States); a 
traveling mobile darkroom (University College Dublin in Ireland); 
and a documentary on the history of optics in Spain (Universitat 
Jaume I in Spain). 
 The University of Texas at Austin Chapter (USA) will use its grant for 
an “Introduce a Girl to Engineering Day” event, and the City College 
New York, City Lights Chapter (US) will collaborate with the Seoul 
Institute of the Arts (Republic of Korea) on an outdoor, large-scale, 
public projection-mapping project created by CultureHub.

 Other recipients who will be conducting IYL outreach events this 
year with the SPIE grants are: 
• Cameroon Chapter (Cameroon) 
• Delaware State University Chapter (USA) 
• Friedrich-Alexander-Universität, Erlangan-Nürnberg Chapter 

(Germany)
• INAOE Chapter (Mexico) 
• INRS Student Chapter (Canada) 
• McGill University Chapter (Canada)
• Montana State University Chapter (USA)
• National Chiao Tung University Chapter (Taiwan) 
• National Institute of Technology, Goa (India) 
• Nicolaus Copernicus University (Poland) 
• Stanford University Chapter (USA)
• Texas A&M University Chapter (USA)
• Three Rivers Community College Chapter (USA)
• Tunisia Chapter (Tunisia) 
• Universidad Autónoma de Nuevo León Chapter (Mexico)
• University of Arizona Chapter (USA)
• University of Michigan Chapter (USA) 
• University of Southampton Chapter (UK) 
• University of St. Andrews (UK) 
• Vilnius University Student Chapter (Lithuania) 

Fuerteventura Milky Way, by Federico Giussani 
(Italy), Fuerteventura, Canary Islands, Spain, 8 
August 2013.



  

TECHNOLOGY R&D

EUROPE is BIG on LASERS 
By Matthew Peach

Ahead of this year’s SPIE Optics+Optoelectronics 13-16 
April in Prague, which highlights the technologies driving 
Europe’s largest high-power laser infrastructure projects, 

SPIE Professional profiles some of the major facilities and reviews 
key developments since the last gathering in 2013. 
 SPIE Optics+Optoelectronics covers a wide spectrum of laser-
related topics such as metamaterials, fibers, and nonlinear and 
quantum optics, and applications ranging from holography, to 
radiation sources, to X-ray FEL instrumentation and medicine. 
A laser energy workshop during the week will include speakers 
and discussions on inertial fusion energy, the HiPER laser energy 
project, Orion, Laser Megajoule, and other laser facilities in Europe 
and elsewhere. (See more about the event on page 42) 

ORION (UK)
 The Orion laser/plasma interaction facility at the Atomic 
Weapons Establishment (AWE), based in Aldermaston, conducts 
research into high-energy density physics phenomena, such that 
occur at the heart of a nuclear explosion. It is designed to support 
the UK government’s deterrent program, but the UK’s Ministry of 
Defence has also permitted a small amount of availability for other 
purposes, such as collaborative academic research.
 The Orion building houses a large neodymium glass laser system 
and a target chamber in which the high-energy density physics 
experiments are conducted. Orion delivers up to 5kJ at 351nm in  
10 x 1ns-duration-beams with flexible pulse-shaping, and up to 
500J in ~0.5 ps at 1053nm in each of two short-pulse beams, 
one of which is frequency-doubled (at reduced aperture) to give 
increased contrast.
 Orion enables the study of matter many times denser than 
solid – at temperatures up to 10 million degrees Celsius. It gives 
scientists the opportunity to study densities and temperatures 
found nowhere else on Earth. It is a newly established facility, 
which started operations in 2013 when the conditions necessary to 
commission the large array of plasma diagnostics were achieved. 
These diagnostics cover spatially, temporally, and spectrally 
resolved optical, X-ray, and particle instruments.
 “One of Orion’s strengths is in the generation of ultra-high 
contrast 200 TW optical pulses,” says Andy Randewich, AWE’s 
chief scientist. “The originally commissioned system was capable 
of generating these pulses with contrast levels of 10–14. A newly 
commissioned high contrast front has enabled contrast levels to 
be enhanced to the 10–18 level.” 

CENTRAL LASER FACILITY (UK)
 The Central Laser Facility (CLF) at the Science & Technology 
Facilities Council’s (STFC) Rutherford Appleton Laboratory near 
Oxford provides scientists from the UK and Europe with access to 
a range of state-of-the-art-technology. CLF is a partnership among 
its staff and representatives of UK and European universities.
 Laser research and applications at CLF, led by John Collier, 
include experiments in physics, chemistry, and biology. Research 
also includes accelerating subatomic particles to high energies and 
studying biological processes.
 Facilities include advanced, compact tunable lasers, which can 
pinpoint individual particles, and high-power laser installations 
that recreate the conditions inside stars.

CALTA AND DIPOLE
 The CLF’s associated Centre for Advanced Laser Technology and 
Applications (CALTA) has been established to take advantage of 
scientific developments within the CLF and exploit this technology 
for new applications and scientific knowledge for the benefit of UK 
economic growth.
 Now under development within CALTA, the so-called DiPOLE 
project represents one-platform laser technology offering potential 
as an efficient source of high-energy (up to kJ) nanosecond duration 
pulses at 10 Hz or higher repetition rates. DiPOLE is a scalable 
diode-pumped solid-state laser (DPSSL) system based on cryogenic 
gas-cooled multi-slab amplifier technology, using Yb:YAG as the 
active material.
 Funding for development for DiPOLE has come directly from 
CLF/CALTA as well as external commercial contracts from 
international institutes and European projects, including HiLASE 
in Czech Republic and Helmholtz-Zentrum-Dresden-Rossendorf 
in Germany. 
 More recently, CALTA has been awarded joint funding from 
the STFC and the Engineering and Physical Sciences Research 
Council (EPSRC) to build a second “DiPOLE 100” system for the 
High Energy Density (HED) beamline for the European X-ray Free 
Electron (XFEL) in Hamburg, Germany.

MPQ (GERMANY)
 The Max Planck Institute for Quantum Optics (MPQ) Laboratory 
for Attosecond Physics (LAP), in Garching bei München, employs 
more than 100 researchers affiliated with Ferenc Krausz of Ludwig-
Maximilians-Universität München and MPQ or one of the six 
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associated groups who joined forces in pursuit of 
LAP’s research objectives.
 Krausz is one of four plenary speakers at SPIE 
Optics+Optoelectronics in April. 
 Laszlo Veisz leads the Light Wave Synthesizer 
20 (LWS-20) group at MPQ, which is a subgroup of 
Krausz’s team.
 Asked about the notable recent developments by 
this key laser R&D group, Veisz said the main activity 
of the LAP is the application of the LWS-20 in laser-
plasma physics. 
 “LWS-20 delivers sub-5-fs, 80 mJ laser pulses 
focusable to relativistic intensity, thus permitting 
a novel art of experiments such as generation of 
intense isolated attosecond XUV pulses and electron 
bunches,” he said. “The corresponding experiments 
are relativistic high-harmonic generation on solid 
plasma surfaces and electron acceleration in laser 
plasmas.”
 The world’s first multi-terawatt near-single-cycle 
light source is expected to benefit fundamental 
research: “Scaling the power and photon energy of 
attosecond pulses will open new avenues in exploring 
electron phenomena via attosecond extreme vacuum 
ultraviolet (XUV)-pump or -probe spectroscopy and 
attosecond X-ray diffraction, respectively,” Veisz said. 
“Using this light source as a driver of high harmonics 
from atomic gases and over dense plasmas, we can 
pursue proof-of-principle studies to these ends.” 

ELI BEAMLINES (CZECH REPUBLIC)
 The pending Extreme Light Infrastructure (ELI) 
Beamlines facility, under construction in Dolní 
Břežany, outside Prague, is conceived to be a high-
energy, high-repetition-rate laser pillar of the ELI 
project. This facility will provide users with a variety 
of short-pulse, high intensity beamlines.
 The ELI-Beamlines high-repetition-rate lasers 
will extensively employ the emerging technology 
of diode-pumped solid-state lasers to pump optical 
parametric chirped pulse amplification (OPCPA) and 
Ti:sapphire short-pulse amplifiers. ELI-Beamlines 
will specifically use picosecond OPCPA, driven by 
thin-disk laser units with kilohertz repetition rates; 
PW-class nanosecond OPCPA using a cryogenic 
Yb:YAG laser as a driver; PW Ti:sapphire source 
running at 10Hz and pumped by a gas-cooled Nd:glass 
DPSSL system; and mixed Nd:glass CPA technology 
with liquid cooled kJ amplifiers generating 10-PW 
pulses and operating at shot rate of 1 per minute.
 Among major technology development partners 
and/or laser technology suppliers of ELI-Beamlines 
are industry and national laboratories, most notably 
STFC Rutherford Appleton Laboratory (UK), 
Lawrence Livermore National Laboratory (USA), 
TRUMPF Scientific Lasers (Germany), and National 
Energetics-EKSPLA (USA/Lithuania).
 ELI’s scientific and technological development 
activities are distributed in five research activities, 

each of them aiming to realize a significant component 
of the overall research infrastructure. The major 
systems are the High-Power Laser System and High-
Brilliance Gamma Source, both with specifications 
well beyond existing facilities and offerings. 
 Within the three other research activities, local 
teams will develop state-of-the-art instrumentation 
for experiments in the emerging field of laser-driven 
nuclear physics. They are: 
• Nuclear physics with high-power lasers
• Nuclear physics and applications with high-

brilliance gamma-beams
• Fundamental physics with combined laser and 

gamma beams
 The Beamlines facility is the first of three laser 
centers to be built under the ELI project. The ELI 
attosecond center is planned for Hungary, and 
Romania will host the ELI nuclear physics facility.

XFEL (GERMANY)
 In the European XFEL, the Hamburg area will 
soon boast a research facility designed to generate 
ultrashort X-ray flashes — typically 27,000 times per 
second and with a brilliance a billion times higher 
than that of the best conventional X-ray radiation 
sources. Developers say the facility will be unique 
when it starts working in 2017, opening completely 
new research opportunities for international 
scientists and industrial users.
 While the facility celebrated a “topping out” of its 
headquarters building in Schenefeld in February, 
Thomas Tschentscher, scientific director of the XFEL, 
said the construction is still ongoing. The first X-ray 
light will be seen at the end of 2016 and it will start 
user operations in 2017-2018, he said.
 Since the XFEL was conceived as a user facility, “we 
will provide FEL radiation in the soft and hard X-ray 
regime on six scientific instruments, which will have 
certain dedicated instrumentation areas,” he said.
 “At least 30 potential users are set to write user 
proposals for time-share scientific experiments,” he 
said. “We will review these and appropriate groups 
will be invited here to conduct their experiments. 
As it is an X-ray machine, the likely areas of R&D 
include all sorts of natural sciences and physics in 
the fundamental direction, based on intense, ultra-
short pulses. 
 “But we will also use the free X-rays to study 
materials science properties, enabling us to go 
deeper into complex materials and new materials 
and nano-materials properties, and diverse areas of 
materials sciences.”

LASERLAB-EUROPE
 Laserlab-Europe, the Integrated Initiative of 
European Laser Research Infrastructures, the 
facilities of which are distributed throughout the 
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Laserlab-Europe’s
brightest atom 
laser
The Bose-Einstein 
Condensation and Cretan 
Matter-Waves group of 
Laserlab-Europe partner 
IESL-FORTH on Crete, 
Greece, demonstrated the 
brightest atom laser to 
date in 2014. 

Researchers removed a 
fundamental limitation in 
the outcoupling of an atom 
laser from a Bose-Einstein 
condensate, which allowed 
them to demonstrate an 
atom flux seven times 
larger than what was 
previously possible. 

An atom laser emits a beam 
of coherent atoms in much 
the same way as an optical 
laser produces a beam of 
photons. Such a beam of 
atoms may be used for 
atom lithography or for 
precision measurements 
of, for example, rotation, 
gravity, and magnetic 
fields.

Continued on page 32  
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UK joining XFEL facility

EUROPE IS BIG ON LASERS
t Continued from page 31

The UK will join Denmark, France, Germany, Hungary, 
Italy, Poland, Russia, Slovakia, Spain, Sweden, and 
Switzerland after formal membership is negotiated. 

John Womersley, CEO of the UK’s Science & 
Technology Facilities Council, said he was excited 
to be building on the UK’s own national capabilities 
and facilities to “allow the UK to develop entirely 
new scientific opportunities.”

Greg Clark, the UK minister for Universities and 
Science and member of Parliament, announced 
in December 2014 that the UK will invest up to 
£30 million to become the 12th full member of the 
European XFEL facility. 

“This funding will enable the generation of intensely 
bright and short duration X-ray flashes when 
operational in 2018,” he said. “It will open areas of 
research for British scientists at the atomic, molecular, 
and nano-scale level that are currently inaccessible.”

Generation of X-ray flashes—To generate the extremely short and intense X-ray laser flashes, bunches of 
high-energy electrons are directed through special arrangements of magnets (the green-blue structure).
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Romanian center
of excellence
Romanian Laserlab-Europe 
partner Institute for Laser, 
Plasma & Radiation Physics 
(INFLPR), together with 
the Horia Hulubei National 
Institute for Physics and 
Engineering, is planning 
to create a new European 
Center of Excellence 
in LAser and Radiation 
Applications (CLARA) 
on the existing Magurele 
platform near Bucharest in 
Romania. 

The Magurele Platform 
already hosts the largest 
concentration of nuclear 
physicists in Eastern 
Europe. 

The new Center for 
Advances in Laser 
Technologies (CETAL) 
infrastructure at Magurele 
supports the most 
powerful laser in Europe, 
producing 1 petawatt, 25fs 
pulses.

In addition, Magurele is the 
site of the nuclear physics 
branch of the Extreme 
Light Infrastructure, with 
two 10-petawatt lasers 
under construction and 
planned to be operational 
in 2017.

continent, describes itself as “the central place in 
Europe where new developments in laser research 
will take place in a flexible and coordinated fashion 
beyond the potential of a national scale.” 
 The consortium currently brings together 30 
organizations in laser-based interdisciplinary 
research from 16 countries.
 Laserlab-Europe’s main objectives are to maintain 
a sustainable interdisciplinary network of European 
national laboratories; to strengthen Europe’s 
leading role in laser research through joint research 
activities; and to offer access to state-of-the-art laser 
research facilities to researchers from all fields of 
science and from any European lab.

HIPER PROJECT
 The High Power laser for Energy Research project 
(HiPER) was conceived as a large-scale civilian laser 
system designed to demonstrate significant energy 
production from inertial confinement fusion.
 Using a system of high-powered lasers as a driver, 
HiPER encompasses a suite of technical approaches 
to achieving controlled fusion reactions in pellets of 
deuterium/tritium fuel. The aim is to raise the fusion 
fuel to a temperature and density sufficient to ‘ignite’ 
it, inducing a propagating burn wave within the fuel. 
This fusion reaction will yield high-energy gain from 
the flux of energetic neutrons released.
 To do this, it will use an all-optical method of energy 
generation called “fast ignition,” with fuel compression 
and fuel heating as two separate processes. 

 Twelve nations are involved in the HiPER project, 
which is currently in the technology development 
phase. A location has not yet been determined.
 An update on the project will be provided at the laser 
energy workshop at SPIE Optics+Optoelectronics  
15-16 April. 

LASER MEGAJOULE (FRANCE)
 The goal of Laser Mégajoule (LMJ), being built near 
Bordeaux by the French nuclear science directorate, 
CEA, is to recreate, in the laboratory, thermodynamic 
conditions similar to those encountered during 
the operation of a nuclear weapon. It will allow 
theoreticians and weapon designers to test predictions 
against actual fusion. 
 The laser-based inertial confinement fusion 
research device is expected to deliver about 1.8 MJ 
of laser energy to its targets, making it about as 
energetic as the National Ignition Facility (NIF) in 
the US.
 An update on this project will also be presented at 
SPIE Optics+Optoelectronics. .

–Matthew Peach is a contributing 
editor to optics.org and director 
of Original Content Ltd. He has 
wr it te n about  the photonic s 
industry since co-launching Optics 
& Laser Europe in 1992.
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Attosecond science 
focus of Saudi laser lab

King Saud University in Riyadh has opened a cutting-edge laser 
laboratory in collaboration with Ludwig Maximilians University 

(LMU) in Munich, the Max Planck Institute for Quantum Optics 
(MPQ) in Garching, and attosecond laser pioneer Ferenc Krausz.
 Inaugurated 16 February with talks from laser pioneers including 
Gérard Mourou, Paul Corkum, and Nobel laureate for physics Ted 
Hänsch, the new Attosecond Science Laboratory (ASL) represents the 
first such laboratory in the Arabic world, according to MPQ.
 Researchers from the three institutions will use the new Saudi 
facility to investigate one of the fastest phenomena known in nature, 
the motion of electrons. That promises to open up fundamental new 
insights into the mechanisms of chemical reactions, with benefits 
likely in medicine and biology.
 Krausz and his research group at the Vienna University of 
Technology (VUT) are credited with producing the first attosecond-
scale pulse in 2001, with a f lash of laser light lasting just 650 
attoseconds.
 Before that, they had spun off the ultrafast laser company 
Femtolasers, which has just been acquired by US-based Newport to 
become part of the firm’s Spectra-Physics laser division.
 Since 2001, scientists have worked to further shorten pulse durations, 
with a University of Central Florida (UCF) research team setting a 
new world best of 67 attoseconds in September 2012. At the time, 
UCF researcher Zenghu Chang said that the target was to get below 
50 attoseconds, which is thought to be the universal response time for 
molecular and atomic systems following the removal of an electron.
 Researchers from the Laboratory for Attosecond Physics at MPQ 
and from LMU had previously teamed up with laser physicists at King 
Saud University, while the European Union is spending hundreds of 
millions of euros establishing three giant laser facilities in eastern 
Europe, known collectively as the Extreme Light Infrastructure 
(ELI) project.
 One of those giant facilities, near the University of Szeged in 
Krausz’s native Hungary, is to focus on the attosecond pulse regime. 
 Femtolasers is providing a source laser for one of the beamlines at 
another of the three ELI “pillars” at Prague in the Czech Republic. It 
is set to produce femtosecond laser pulses with high energies, at an 
unprecedentedly high repetition rate. .
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A group of SPIE leaders share the Photonics West stage with Nobel 
Laureates William Moerner (3rd from left) and Eric Betzig (center).
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Photonics West 2015: Bigger, busier than ever 

This year’s SPIE Photonics West was bigger, busier, and 
more vibrant than ever, with displays and celebrations for 
the International Year of Light; talks by five recent Nobel 

Laureates; a tribute to Nobel winner and laser pioneer Charles Townes 
who died in January; an extensive industry program; and high-profile 
presentations on optogenetics, 3D printing, silicon photonics, ultrafast 
lasers, smart phones for healthcare, and more.
 A record 21,000 registered attendees filled the Moscone Center in 
San Francisco 7-12 February. The exhibition was busy well into the 
last day with potential buyers, browsers, and partners visiting booths 
of 1265 exhibiting companies, including several companies who won 
Prism Awards for Photonics Innovation during the event.

NOBEL ROCK STARS 
 The closest that the world of photonics has to rock stars played to 
a packed house at Sunday evening’s special plenary event on super-
resolution microscopy that featured talks by two of the 2014 Nobel 
Laureates in Chemistry and a video message by the third.
 Appearing on video from Europe, Stefan Hell explained how the 
three scientists, working separately, were motivated by the same desire 
to achieve things that “could not be done – supposedly.”
 Although the 1933 physics laureate Erwin Schrödinger had declared 
that the idea of observing individual molecules was as likely to happen 
as man was to raise dinosaurs, the inquisitive Hell, William “W.E.” 
Moerner, and Eric Betzig proved him wrong by developing super-
resolved fluorescence microscopy (Hell in 1994, and Moerner and 
Betzig around 2000). 
 Today, their microscopy methods are revealing secrets of cell biology 
that literally have never been seen before. “Nothing is more powerful 
than an idea whose time has come,” Hell said. “And maybe one day, 
somebody will raise dinosaurs.”
 Asked where the microscopy technology will have a real-world 
impact in the near future, Moerner said the obvious place would 
be in cell biology and that its impact on the medical world would 
ultimately be profound. “We can see so many things that we couldn’t 
see before,” Moerner said.

 Their personal stories, each quite 
different, seemed to resound greatly 
with the audience. 
 Hell’s and Moerner’s routes to the 
Nobel were relatively conventional. 
But it wasn’t so for Eric Betzig, 
whose compelling tale involves 
quitting Bell Labs in the 1990s and 
a period in the scientific wilderness 
before building a super-resolution 

microscope from spare parts in best friend Harald Hess’s living room.
Betzig said he sees a growing role for adaptive optics in the super-
resolution microscopy of the future. In combination with lattice light 
sheet and super-resolution techniques, “We can really get at the guts of 
what is going on in living cells in their normal environment,” he said.
Whether he personally sticks around remains to be seen. Going on 
previous form, he reckons he only has a couple more years to devote 
to microscopy before changing course again.

NAKAMURA AND SÜDHOF 
 Shuji Nakamura, who received a one-third share of the 2014 Nobel 
Prize in Physics for the development of blue LEDs, similarly wowed 
a roomful of scientists at a SPIE Fellows’ luncheon by presenting an 
overview of the enabling technologies for blue LEDs and their impact 
on today’s lighting and lighting of the future.
 While Nakamura confessed that he initially selected a GaN base for 
the LED simply as a means to obtain his PhD as quickly as possible, 
the choice ultimately led to the creation of a revolutionary technology.
 Thomas Südhof, who received the 2013 Nobel Prize for Physiology 
or Medicine for his contribution to the mapping of the cell’s transport 
system through vesicles, also gave a well-attended plenary talk on 
neurophotonics on Tuesday. 
 Videos of all five Nobel Laureates are available on SPIE.TV.

TRIBUTE TO CHARLES TOWNES
 SPIE CEO Eugene Arthurs, calling Townes 
“a giant of a friend,” shared his memories 
of the 1964 Nobel Laureate in a tribute to 
the laser pioneer during the LASE plenary 
session. 
 “My career, my life were indelibly influenced 
by this genius,” said Arthurs, who started his 
career as a laser physicist. “He really was a 
remarkable person to know. His vision, his Charles Townes
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“Charles Townes really was a remarkable 
person to know. His vision, his openness to 
everything, his interest in all areas of science 
was quite inspiring.”

–Eugene Arthurs, SPIE CEO

 35APRIL 2015 | SPIE Professional

TECHNOLOGY R&D

openness to everything, his interest in all areas of science was quite 
inspiring.”
 One of the many impressive things about Townes was his love of 
his students, Arthurs noted. “Nobel laureates can be hard to pin 
down sometimes, but if he was asked to speak to students, he was 
immediately there. He loved doing that, loved giving them advice.”
 In addition to winning the Nobel Prize, Townes also won the 
Templeton award, which is given to an individual who encourages 
and honors those who advance knowledge in spiritual matters, 
Arthurs noted.
 “It is a $1.5 million award — bigger than the Nobel Prize — and 
anyone who had the honor to know Charles would not be surprised 
to know that he gave away all of the money — to Furman University 
(his alma mater), to a homeless shelter in Berkeley, and to a church,” 
he said.
 Arthurs said that what struck him most about Townes was his joie 
de vivre, his generosity, and his boundless curiosity.
 “Although it is usual to give a moment of silence to pay tribute to 
such a person, I don’t think he would want that,” Arthurs said. “He 
would want us to celebrate, not to mourn. He would want us to get 
the message: Enjoy exploration. It’s fun!” 

NASA’s Space Communications and Navigation Program; Jens 
Limpert, head of the laser development group at Friedrich-Schiller-
University Jena (Germany); and Xiaoyan Zeng of Wuhan National 
Laboratory for Optoelectronics (China).
 The OPTO plenary speakers were Yuri Vlasov, manager of the Silicon 
Nanophotonics Project at the IBM Watson Research Center (USA); 
SPIE member Christoph Lienau, professor of Experimental Physics 
at University of Oldenburg (Germany); and Harry Atwater Jr. of the 
California Institute of Technology (USA). They provided insight into 
the latest advances in silicon photonics, ultrafast coherent charge 
transfers, and tunable metamaterials.

HOT TOPICS AT BIOS 
 In their talks, seven BiOS Hot Topics speakers previewed the future, 
sharing their labs’ latest technologies for biomedical applications for 
treating cancer, brain disorders, blindness, and other conditions, and 
offering inspiration to the audience of about 800. Rafael Yuste of 
Columbia University (USA) noted that the US BRAIN Initiative should 
help drive careers for those entering the field of brain research now. 
He, David Roberts, and other speakers congratulated the crowd for 
their commitment to providing ever-improved medical care options 
to the world.
 In his talk, Yuste discussed his work with the BRAIN Initiative, 
developing methodologies to study the brain, visualize neurons, and 
map the connections, in order to comprehend neural circuitry in its 
entirety and develop treatments for such diseases as epilepsy, autism, 
schizophrenia, Alzheimer’s, and Parkinson’s. Neuroscientists are 
currently able to visualize neuron activity using calcium imaging, 
based on changes in fluorescence intensity or spectral properties 
of a dye that is sensitive to fluctuations in intracellular calcium 
concentrations, which is directly related with neuron activity. The 
Yuste group is working on expanding this technique to fast 3D imaging 
in the brains of living animals. 
 Roberts, a neurosurgeon and medical doctor from Dartmouth 
Hitchcock Medical Center (USA), urged the optical-scientist audience 
to “recruit your enthusiasm” by bringing information to neurosurgeons 

Continued on page 36  

INDUSTRY AND RESEARCH 
 The photonics industry’s kickoff event in San Francisco also 
included the Prism Awards for Photonics Innovation, the SPIE 
Startup Challenge, and a presentation on new data from an SPIE 
team assessing the global photonics industry. Information about these 
activities can be found elsewhere in this issue.
 A two-day Job Fair connected prospective employees with 
employers with photonics jobs to fill, and more than 40 students 
from 29 student chapters in 17 different countries attended the SPIE 
Student Chapter Leadership Workshop. The workshop covered how 
to effectively manage and communicate within the chapter.
 Technical talks during the week included optogenetics pioneer Ed 
Boyden from the MIT Media Lab (USA) describing how the technology 
can be used to treat a wide range of conditions including blindness 
and Alzheimer’s disease, and John Rogers of University of Illinois 
at Urbana-Champaign (USA) giving a keynote talk on implantable 
wireless optoelectronic systems. 
 The LASE and OPTO plenary sessions each featured three experts. 
 Advances in space-based optical communication, ultrafast lasers, 
and 3D printing highlighted the LASE plenary session, echoing 
a theme seen throughout the week: real-world applications of 
technologies developed over decades of sustained research. Speakers 
were Donald Cornwell Jr., director of the Technology Division at 
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3D Theatre 
awards for 2015
Filmmakers from the USA 
and Canada received 
“Best of Show” prizes 
during the 3D Theatre 
session at the 2015 
Stereoscopic Displays and 
Applications conference in 
San Francisco in February. 

The popular session at 
the Electronic Imaging 
symposium screened 41 
films.

The winner in the live-
action category was 
Ben Schwartz (USA) for 
“The Whitewashing of 5 
Pointz.”

Taking the prize in the 
animation category was 
Chris Lavis and Maciek 
Szczerbowski (Canada) for 
“Cochemare.”

Judges included SPIE 
Fellow Lenny Lipton of 
Leonardo IP and Eric 
Kurland of 3-DIY.

about the benefits of fluorescence-guided procedures 
on intracranial tumors. Neurosurgeons can’t always 
find all traces of disease with white or blue light, he 
said, but fluorophore technology can identify tumor 
cells and guide resections of intracranial tumors 
while protecting functional tissue. Roberts noted 
that 99% of neurosurgeons “have no appreciation 
for the information that can be obtained from these 
fluorescent signals. We need to bring this information 
into the operating room.”
 Vadim Backman of Northwestern University 
(USA) revealed the first nanoscale measurement, 
chromatin-based, label-free assessment of cancer’s 
activity inside cells and described how his approach 
will allow physicians to identify pre-cancerous tissue 
that would otherwise be missed. Backman said test 
kits will reach the US medical marketplace as early 
as 2016, starting with a target of heavy smokers, with 
colon cancer screening tests to follow soon.
 Bret t  Bouma of t he Wel lma n C enter for 
Photomedicine (USA) gave an upbeat talk on how 
diagnostic procedures using optical coherence 
tomography (OCT) technology have become the gold 
standard for detecting diseases of the eye, heart 
and gastrointestinal tract, looking for disease in the 
body — without incisions. Advances in endoscopic 
OCT have included a 20-fold increase in image speed, 
now producing 3,000 frames per second, he said. 
Other advances include new probes such as tethered 
capsules, polarization-sensitive imaging, and uses in 
biopsy guidance.
 SPIE member Paola Taroni, a professor at the 
Politecnico di Milano (Italy), described a 218-patient 
study on collagen using light at specific wavelengths 
as a noninvasive way to look for breast cancer. 
Collagen is important as a major constituent of 
stromal tissue, which determines breast density, 
a risk factor in breast cancer. Her group devised a 
collagen index based on the amount of collagen in 
the tissue and have found that high collagen content 
has a high correlation with malignant lesions. The 
results are dramatic, said Taroni. “But we have years 
to go before it will help patients.”
 Richard Rosen of the New York Eye and Ear 
Infirmary (USA) showed the power of adaptive optics 
(AO) techniques to detect glaucoma and problems 
with the eye’s rods and cones and to reveal the great 
complexity of retinal diseases. These OCT techniques 
have been used in clinical diagnosis since 1990, using 
an approach first used “to take the twinkle out of stars” 
in astronomy. They’ve been applied to the eye since 1997 
to view individual rod cells at 2 microns in vivo. “AO 
eliminates the blur in images, showing the capillaries 
more clearly,” Rosen said, and can even reveal 
microaneurysms and how they progress in the retina.
 SPIE member Peter So of MIT (USA) delved into 
sophisticated statistical methods in his talk on 

nonlinear microscopy. So explained how to come up 
with a “maximum likelihood estimation” through 
analysis with multiple measurements from multiple 
imaging and microscopy techniques.
 “I love the melting pot that the SPIE has become,” 
said BiOS co-chair R. Rox Anderson. “We are actually 
making a difference for people in the world. And what 
better for the International Year of Light?”

PHOTONICS INDUSTRY PROGRAM

PHOTONICS WEST
t Continued from page 35

 The expansive industry program at Photonics West 
provided forums for discussion of trade regulations, 
intellectual property, venture capital, so-called 
conflict minerals, and disruptive technologies such 
as silicon photonics and 3D printing. 
 A well-attended industry panel discussion on 
3D printing explored a realistic assessment of how 
digital manufacturing technology, applications, and 
markets will evolve in the near future.
 A roundtable discussion on upcoming changes to 
the US Munitions List (USML) that will impact the 
International Traffic in Arms Regulations (ITAR) for 
both industry and research universities also drew a 
large number of participants.
 Leading the discussion were Scott Tribble, 
vice president for global trade compliance at 
FLIR Systems and chair of the US Department of 
Commerce’s Sensors and Instrumentation Technical 
Advisory Committee, and SPIE lobbyist Jennifer 
Douris. 
 Ian Moss, an attorney with Goulston & Storrs, 
also led a workshop outlining what sort of business 
activities are affected by current rules. 
 SPIE Fellow Mario Paniccia, Intel fellow and CTO 
of the Silicon Photonics Solutions Group at Intel, 
predicted that 2015 will be a transitional year for 
silicon photonics. After decades in the lab, Paniccia 
said silicon photonics is finally moving into the fab, 
where it is poised to push next-generation photonics 
technologies into mass markets for telecom/datacom, 
high performance computing, and even consumer 
electronics.
 For more information about SPIE Photonics West 
2015, go to spie.org/PWnews. . 
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Highlights from SPIE Publications

New e-books
SPIE has launched a new 
e-book series, Spotlights.

Each e-book in the 
Spotlights series is 20-40 
pages of concise, topically 
focused material that either 
summarizes a broad topic or 
explains a specific niche. 

The peer-reviewed e-books 
are available for mobile 
devices and as a downloadable 
PDF. They are also accessible 
to institutional users via the 
SPIE Digital Library.

Spotlights editor is SPIE 
Fellow Robert D. Fiete of Exelis 
Geospatial Systems (USA).

More information:  
spie.org/spotlights

The SPIE Digital Library, one of the world’s largest 
and most widely cited optics and photonics 

libraries, is now available free of charge to high-school 
students and at a subsidized price to two-year colleges. 
The new program is part of SPIE’s mission to ensure 
affordable access to its publications to the greatest 
number of researchers possible.
 The SPIE Digital Library also provides free or low cost 
access to institutions in eligible countries through the 
International Network for the Availability of Scientific 
Publications (INASP) program and to researchers in 
participating countries through the electronics Journals 
Delivery Service (eJDS) program of the Abdus Salam 
International Centre for Theoretical Physics (ICTP).

ONLINE OPTIONS FOR PROCEEDINGS 
 Starting in 2015, attendees of all SPIE conferences 
have the option of receiving their proceedings online 
via the SPIE Digital Library in lieu of print or CD-
ROM. Online access permits unlimited usage of the 
proceedings selected with conference registration. 

 Proceedings are available for Photonics West, 
Electronic Imaging, Medical Imaging, and Advanced 
Lithography.

PLENARY TALKS ON SPIE.TV
 SPIE is providing free access to audio recordings, 
plus slides, of many of the plenary and keynote talks 
given at SPIE events. 
 Recent plenary talks from Photonics West, Medical 
Imaging, and Advanced Lithography that have been 
captured by SPIE.TV include those of Eric Betzig, 
Harry Atwater, W.E. Moerner, Stefan Hell, Yurii 
Vlasov, Gabriel Popescu, Donald Cornwell, J. Michael 
Fitzpatrick, Daniel Sodickson, Douglas Packer, 
Dianne Georgian-Smith, Tanveer Syeda-Mahmood, 
Tsu-Jae King Liu, and Alan Willner. The slide 
presentation and audio from a talk by 2014 Nobel 
Laureate Shuji Nakamura at a Fellows luncheon in 
February is also available.
 To view these and other recorded interviews and 
talks, visit SPIE.TV. .

NEW 
eBook 
Series

Honor your coworkers with an SPIE Award
The SPIE Awards Program is not only one of the most prestigious 
ways the Society recognizes excellence, but also one of the longest 
running SPIE Programs. Since 1959, SPIE has honored the best in optics 
and photonics for their significant achievements and contributions in 
advancing the science of light.

See www.spie.org/awards for details.

NOMINATE A
COLLEAGUE
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SPIE to expand
conferences on
imaging, displays
SPIE leadership 
recently withdrew from 
a sponsorship role at 
the Electronic Imaging 
symposium, historically 
organized with IS&T as a 
co-sponsor. 

SPIE will be organizing 
new conferences on 
imaging, vision, and 
displays across multiple 
events, including a specific 
program track at the DSS 
symposium in spring 2016.

This effort will bring more 
imaging content to the 
international community 
and help promote 
emerging technologies. 

Check the SPIE conference 
calendar online for the 
latest information.

Highlights from 
SPIE Advanced Lithography
Head l ine -grabbing a nnouncements of 

advances in next-generation semiconductor 
industry technologies for computer chips and 

devices were among many high notes heard during 
SPIE Advanced Lithography in San Jose in February.
 Taiwan Semiconductor Manufacturing Company 
(TSMC) R&D Director Anthony Yen announced the 
company achieved a milestone in recent tests on 
extreme ultraviolet lithography (EUVL) technology. 
TSMC had exposed more than 1000 wafers in 24 
hours with sustained power of over 90 Watts, said 
Yen, an SPIE Fellow and former symposium chair.
 And Toshiaki Ikoma, Canon’s CTO and executive 
vice president, delivered a compelling case for 
viability of nanoimprint lithography (NIL) for 
high-volume semiconductor manufacturing, which 
is ready now for production of f lash memory. 
Applications will soon be expanded to DRAM and 
eventually logic chips, Ikoma said.
 Directed self-assembly (DSA) was the subject 
of numerous papers among the 2300 attendees, 
with reports from imec among those describing 
progress toward reducing defectivity associated 
with the process. Working with Tokyo Electron Ltd. 
and Merck (which recently acquired AZ Electronic 
Materials), imec reported it has developed a DSA 
solution that is compatible with chip manufacture 
at the 7-nanometer process node.

PLENARY SPEAKERS 

currently reshaping technology, business, and 
society: “Data is transforming industries, the cloud 
is transforming information technology, and we are 
engaging in new ways.”
 He illustrated how the IoT could solve real-world 
problems, describing a 10-year IBM initiative 
announced last year to support China’s goals to 
increase renewable energy utilization, improve 
energy consumption efficiency, and reduce air 
pollution.
 Alan Willner, an SPIE Fellow from University 
of Southern California and a National Photonics 
Initiative (NPI) steering committee member, told 
of progress toward raising awareness among US 
policy makers about the importance of photonics 
technologies.
 In an update on the newly funded Integrated 
Photonics Institute for Manufacturing Innovation, 
Willner said that proposals from three coalitions 
are under consideration, and the chosen project 
will receive up to $110 million in matching funds. 
See page 39.

Liu Shen Willner

 In one of three plenary talks, University of 
California, Berkeley professor Tsu-Jae King Liu 
charted the growth in the number of electronic 
devices from the advent of mainframe computers 
to 2030 when the so-called Internet of Things 
(IoT) will dominate. By then, she said, the number 
of devices worldwide will be in the trillions, with 
hundreds per person embedded in the environment 
and ourselves.
 Low-power operation will be essential, and 
3D transistors and 3D integration can provide 
improvements in energy efficiency and functionality 
that will sustain the silicon revolution.
 Plenary speaker Xiaowei Shen, director of IBM 
Research China, highlighted the three forces 

 In addition to conference presentations at SPIE 
Advanced Lithography, an exhibition connected 
suppliers and customers, and a professional 
development course program provided training.
 SPIE Fellow Mircea Dusa of ASML US was 
symposium chair, and Bruce Smith, also an SPIE 
Fellow, of Rochester Institute of Technology was 
symposium co-chair.
 For more news and photos from the event, go to 
spie.org/alnews. .SPIEDigitalLibrary.org

Find the Answer 

Optoelectronics & 
Communications
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3 finalists selected for new 
INTEGRATED PHOTONICS INSTITUTE 
The Obama Administration is expected to announce in June 

whether groups in Florida, California, or New York will get 
funding to create the first Integrated Photonics Institute for 

Manufacturing Innovation (IP-IMI) in the US. 
 The IP-IMI is the largest of several proposed manufacturing 
institutes that will develop high-tech jobs and advance the state of the 
art in the design, manufacture, testing, assembly, and packaging of 
complex photonic integrated circuits that combine a variety 
of photonics and electronic components.
 SPIE and other photonics community leaders supporting 
the National Photonics Initiative (NPI) in the US commended 
the three consortia led by University of Central Florida (UCF), 
University of Southern California (USC), and the Research 
Foundation for the State University of New York for being 
selected as finalists for the IP-IMI. 
 The NPI, a collaborative alliance seeking to raise awareness 
of photonics and increase US funding and investment in key 
photonics-driven fields, is not endorsing a specific proposal 
but commits full support to the ultimate selection.
 The US Department of Defense plans to invest $110 million over 
a five-year period for the new institute. Another $110 million must 
be matched from the private sector and state and local governments.
 “The decision to help fund a new IP-IMI underlines the critical 
importance of light-based technologies in the modern world,” said 

SPIE President-Elect Robert Lieberman of Lumoptix (USA). “This 
will establish a center of excellence where engineers and scientists 
from academia, industry, and federal labs can develop the optical 
chip technologies that will drive the photonics revolution of the 21st 
century.”
 The finalist team led by UCF proposes a Photonics Research 
Institute for Sustainable Manufacturing (PRISM) that would be 

mostly housed at the Florida Advanced Manufacturing 
Research Center, being built near Kissimmee. Team members 
include more than 55 industry partners and five universities: 
UCF, Georgia Institute of Technology, University of Alabama-
Huntsville, Clemson University, and University of Illinois.
 USC is the lead for the second finalist group that has 
support from institutes across California, plus Arizona 
State University in Tempe, University of New Mexico in 
Albuquerque, and Ohio State University in Columbus. 
If selected, it will be known as the Integrated Photonics 
Institute and Center for Design and Manufacturing Services.

 The Research Foundation for the State University of New York 
(SUNY), the third finalist, submitted a bid for the IP-IMI on behalf 
of SUNY Polytechnic Institute, University of Rochester, Rochester 
Institute of Technology, University of Arizona, Massachusetts 
Institute of Technology, and other academic and industry partners 
and stakeholders from California, New York, and Massachusetts. .
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Special Events
at SPIE DSS
• The Fellows Luncheon 

at SPIE DSS on Monday 
20 April will include 
a talk by SPIE Fellow 
Michael Eismann of the 
US Air Force Research 
Lab. 

• A Speed Networking 
Social on Tuesday 
21 April will help 
attendees expand their 
network by making 
a new contact every 
three minutes.

• The DSS Expo, 
featuring core 
technologies, 
workshops, and 
product tutorials, will 
run from Tuesday to 
Thursday. Filmmaker 
Louie Psihoyos and 
naturalist Casey 
Anderson will 
discuss thermal and 
underwater imaging at 
the FLIR center stage 
in the exhibition hall.

• The DSS Job Fair, 
in the Baltimore 
Convention Center 
Tuesday and 
Wednesday, will 
include defense 
industry companies 
that are hiring.

• Courses: More than 
35 half- and full-day 
courses include current 
approaches in lasers 
and applications, 
sensors, imaging, 
IR systems, as 
well as optical and 
optomechanical 
engineering.

• The welcome reception 
Monday night is 
at the Maryland 
Science Center and is 
sponsored by FLIR and 
SPIE.

Fiber-optic sensors gain
attention at SPIE DSS 2015
A new virtual track on fiber-optic sensors, 

along with a one-day course on design and 
technology for these sensors and a tutorial 

session composed of three invited talks, have been 
added to the offerings this year at SPIE DSS, 20-24 
April in Baltimore, MD (USA). 
 DSS combines two symposia, Defense + Security 
(DS) and Sensing Technology + Applications (STA), 
and the new track will 
highlight papers from 
b ot h s y mp o sia  t h at 
showcase the latest in 
fiber-optic sensors. SPIE 
DS offers 32 conferences 
on opt ic s ,  i ma g i ng , 
s e n s i n g  a n d  o t h e r 
defense technologies.
 STA, which debuted at DSS in 2014 to recognize 
the photonics-based capabilities in the burgeoning 
field of sensing, includes 23 conferences focused on 
commercial- and industrial-sensing technologies and 
applications. Some of the largest and longest-running 
conferences will cover IR and mid-IR technologies, 
high-power lasers, and nanotechnologies for systems 
and components.
 Overall, DSS will include over 2000 presentations 
on IR, laser, and other optical technologies and 
materials for energy harvesting, imaging, displays, 
food safety, defense, security, and other applications. 
A 400-company exhibition will also be held in the 
Baltimore Convention Center 21-23 April.
 “Fiber-optic sensors have unique advantages with 
respect to size, cost, electromagnetic immunity, 
and electrical isolation,” says SPIE Fellow Eric 
Udd of Columbia Gorge Research (USA), a chair 
of the Fiber Optic Sensors and Applications 
conference at STA. “Huge investments in the fiber-
optic telecommunication market have led to more 
affordable components with higher performance.”
 Udd adds that in the late 1970s, “fiber-optic 
sensors were being developed primarily for aerospace 
and defense applications that included rotation 
measurement and underwater acoustic sensing.” 
 While these areas continue to be subjects of 
interest, so, too, are conferences covering the diverse 
developing areas of fiber-optic sensors such as 
those for robotics and dangerous or life-threatening 
locations.
 Udd will give a talk Wednesday, 22 April, on 30 
years of fiber-optic sensors for structural monitoring, 
one of three presentations on these sensors that 
will comprise a tutorial session in his fiber optics 

conference. Tom Graver of Micron Optics (USA) and 
George Rodriguez of Los Alamos National Lab (USA) 
will join Udd in a morning session on Bragg gratings.
 Debbie Senesky of Stanford University (USA), co-
chair of the Sensors for Extreme Harsh Environments 
conference, notes that the pressing need to collect 
data within harsh environments, such as deep space, 
combustion chambers, and oil fields, is the motivation 

for recent advances on 
these sensors.
 “This is driving the 
development of robust 
and rel iable sensors 
t h at  c a n w i t h s t a nd 
h i g h  t e mp e r at u r e s , 
i r r a d i a t i o n ,  a n d 
chemical attack,” she 

says. “It is a challenging field that pushes the limits 
of materials and electronic devices.”
 Another conference with talks on fiber optics, 
Sensors for Next-Generation Robotics, chaired by 
Dan Popa of University of Texas at Arlington (USA), 
will focus on development, testing, and deployment 
of reconfigurable and adaptive robots. Advances 
in robotics and computer technology are making 
access to intelligent communication, sensing, and 
computing hardware more available to the general 
public.
 “Improving the capabilities of cooperative robots 
could allow users to accomplish difficult physical tasks 
in hospitals, factories, or the battlefield,” Popa says. 
“But safety and sensing of human intent must also be 
considered when robots operate with humans.”
 For example, Popa says, “One technology of 
considerable interest to robot safety, and to our 
conference, is multi-modal sensor arrays embedded 
in flexible substrates,” such as soft, pressure-sensitive 
robot skin.

SPEAKERS AND WORKSHOPS
 An all-symposium plenary presentation will 
feature Alan Shaffer, the principal deputy to the 
assistant secretary for research and engineering at 
the Department of Defense (USA). 
 The industry program includes a keynote address 
by William Chappell, deputy director of the 
Microsystems Technology Office at the US Defense 
Advanced Research Projects Agency (DARPA) on 
upcoming DARPA programs. Entitled, “DARPA 
Technologies to Alter the Future, or Multiple 
Opportunities for Me to Look Foolish,” this talk will 
detail specific technologies such GaN materials and

“Huge investments in the fiber-optic 
telecommunication market have led 
to more affordable components with 
higher performance.”



MEMS in photonics, and predict the impact of these 
technologies for future national security issues.
 Joseph X. Montemarano, executive director of 
the Mid-InfraRed Technologies for Health and the 
Environment (MIRTHE) Engineering Research Center 
at Princeton University (USA), will lead a technology-
transfer workshop with representatives from US 
government labs, the venture-capital community, 
and industry. The workshop will specifically focus on 
technology commercialization for early-stage defense 
and homeland security applications, with an emphasis 
on mid-IR technologies.
 Stephen Auvil, senior vice president of technology 
transfer and commercialization at Maryland 
Technology Development Corp. (TEDCO) (USA), 
will also lead a commercialization workshop to 
show prospective entrepreneurs how new products 
make their way out of universities and federal labs. 
Auvil will also moderate a panel of entrepreneurs 
discussing the commercialization process during 
the week.
 Kerry Scarlott and Ian Moss, attorneys for 
Goulston & Storrs, will lead two sessions on best legal 
practices for navigating ITAR and other international 
trade regulations. In addition, SPIE is holding an 
industry session on updates to the US munitions list 
that will impact ITAR.

DISCUSSIONS ON TECHNICAL TOPICS
 Technical events at the symposia include a 
workshop on hyperspectral imaging standards, 
a panel discussion on metrology for additive 
manufacturing, and two poster sessions.
 A panel on redefining the research ecosystem 
will be led by SPIE Fellow John Pellegrino, director 
of the Computational and Information Sciences 
Directorate at the US Army Research Lab (ARL). 
This discussion will explore how research and 
development collaborations are being arranged to 
address the increasing pace of technological change 
and the globalization of technology.
 Other panel discussions will cover subjects such as 
context in information fusion, autonomous sensing, 
and next-generation analytics.
 Nils R. Sandell Jr., director of the Strategic 
Technology Office at DARPA, is chair of SPIE DS, 
and SPIE member David A. Logan of BAE Systems 
is co-chair.
 Wolfgang Schade of Clausthal University of 
Technology and Fraunhofer Heinrich Heinz Institute 
(Germany) is symposium chair for STA. Ming C. 
Wu of University of California, Berkeley (USA) is 
co-chair.
 More information: spie.org/DSS. .

www.spie.org/proceedings Proceedings

SHARE THE PODIUM WITH GROUND- 
BREAKING RESEARCHERS•
Make an impact. Present and publish with SPIE.
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Laser energy experts at
SPIE Optics+Optoelectronics

EVENTS

A two-day workshop on laser energy projects in Europe and 
the United States will complement 17 conferences, nearly 
700 presentations, and a two-day exhibition at SPIE 

Optics+Optoelectronics in Prague, 13-16 April. 
 Inv ited speakers at the workshop w il l update at tendees  
on experiments and developments with the High Power laser  
for Energy Research (HiPER) project, the National Ignition Facility 
in the US, Laser Megajoule in France, and other campaigns to 
achieve inertial fusion energy. (For more on these facilities, see 
page 30.)
 Presentations will also be made at the workshop on Orion and the 
Central Laser Facility in the UK, diode-pumped solid-state laser 
(DPSSL) technology, and related topics.
 In the conference rooms all week, scientists and industry 
representatives will present their latest work on petawatt photonics, 
high-power and high-repetition-rate systems, free-electron lasers, 
optical sensing, holography, X-ray optics, metamaterials, and 
nonlinear and quantum optics.
 Opening the week of activities will be Jiří Drahoš, president of the 
Academy of Sciences of the Czech Republic.
 Plenary speakers and the topics they will discuss are:
• Ferenc Krausz, director of the Max Planck Institute for Quantum 

Optics and chair of experimental physics at Ludwig-Maximilians-
Universität München (Germany), next-generation femtosecond and 
attosecond technology

• SPIE Fellow Peter Moulton, principal research 
scientist and retired CTO at Q-Peak, (USA), ultra 
high-peak-power laser systems 

• SPIE member Sang-Hyun Oh, associate professor 
at University of Minnesota (USA), new approaches 
for engineering metallic nanostructures for 
plasmonics and optoelectronics 

• A ndrea Mel loni, associate professor at 
Politecnico di Milano (Italy), photonic integrated 
circuits (PICs)

 Symposium chairs are SPIE Fellow Jiří Homola 
of the Institute of Photonics and Electronics of 
the Academy of Sciences of the Czech Republic; 
Chris Edwards from the Central Laser Facility, 
Science & Technology Facilities Council (UK); 
SPIE member Mike Dunne of the SLAC National 
Accelerator Lab/Linac Coherent Light Source 
(USA); and Ivo Rendina from CNR/Istituto per 
la Microelettronica e Microsistemi (Italy). The 
honorary chair is SPIE Senior Member Miroslav 
Miler of the Institute of Photonics and Electronics 
(Czech Republic). 
 The exhibition in the Clarion Congress Hotel 
will be held Tuesday and Wednesday, 14-15 April.
 More information: spie.org/EOO. .

Moulton

Krausz

Oh

Melloni

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
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Upcoming events and deadlines 
Check your monthly SPIE Member E-news for more information on and links to 
these events.
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EVENTS AROUND THE WORLD

FOLLOW SPIE ON: 

Read about the International Year of Light at  
spie.org/IYL

Supported by SPIE and 100 international partners and coordinated by the 
European Physical Society under the auspices of the UN, the International 
Year of Light and Light-based Technologies is a global initiative for 2015 to 
highlight the importance of light and light-based technologies.

Find photos and daily summaries of many SPIE meetings online:  
spie.org/eventnews 

SPIE Event News

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. 

APRIL 
13:  Abstracts due for SPIE Photomask 

Technology
13:  Abstracts due for SPIE Scanning 

Microscopies
13-16:  SPIE Optics+Optoelectronics
15:  Nominations due for SPIE Senior 

Member
20-24:  SPIE DSS
22-24:  Optics & Photonics International 

Congress (OPIC) 

MAY 
4-6: SPIE Microtechnologies
17-20:  SPIE/SIOM Pacific Rim Laser Damage
17-19:  International Conference on Optical 

Instruments and Technology 2015 
23-25:  SPIE Biophotonics South America
28-29:  Photonics21 annual meeting
31:  Applications due for SPIE Education 

Outreach Grants

JUNE 
10:  Start of SPIE 2015 election
21-25:  SPIE/OSA European Conferences on 

Biomedical Optics
22-25: SPIE Optical Metrology
29-JULY 1:  Education and Training in Optics & 

Photonics

JULY 
1:  Nominations due for 2016 SPIE Britton 

Chance Biomedical Optics Award and 
SPIE Biophotonics Technology Innovator 
Award

4-6:  International Workshop on Thin-films for 
Electronics, Electro-Optics, Energy, and 
Sensors

AUGUST 
3:  Abstracts due for SPIE Photonics West 

2016
3:  Last day to vote in SPIE 2015 election
4-7:  International Conference on Optical 

Angular Momentum 
8:  SPIE Student Chapter Leadership 

Workshop
9-13:  SPIE Optics+Photonics
11:  SPIE Annual General Meeting

2015
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- All SPIE Journals are part of the SPIE 
Digital Library, the world’s largest 
collection of optics and photonics 
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