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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





THIS IS YOUR TIME 
TO BE RECOGNIZED

See the finalists, their products, ticket details
www.PrismAwards.org

2015 Finalists. Winners announced 11 February during SPIE Photonics West 

ADDITIVE MANUFACTURING
· FEMTOprint
· LUXeXcel
·  Multiphoton Optics

BIOMEDICAL INSTRUMENTATION
· BacterioScan
· Clearbridge Biophotonics
· TomoWave Laboratories

DETECTORS AND SENSORS
· Hamamatsu
· Lufft
· OndaVia

IMAGING + CAMERAS
· Advanced Scientific Concepts
· ESPROS Photonics
· Seek Thermal, Raytheon

INDUSTRIAL LASERS
· Cobolt
· IPG Photonics
· JDSU

MATERIALS + COATINGS
· ALPhANOV
· Element Six Technologies
· Inrad Optics

OPTICS + OPTICAL COMPONENTS
· Intel, Corning, US Conec
· Varioptics, a BU of Parrot
· Vescent Photonics

OTHER METROLOGY 
INSTRUMENTATION
· Mahr
· Polytec
· WITec

SCIENTIFIC LASERS
· Fianium
· Northrop Grumman –  

Cutting Edge Optronics
· Optonicus
 



I am deeply honored to serve as President of the 
Society in 2015 — the year that the United Nations 
has declared as the International Year of Light (IYL). 

Throughout this year, I look forward to connecting 
with colleagues through SPIE and our IYL activities.
 We all celebrated last year when we learned that 
the Nobel Prizes for physics and chemistry had been 
won by scientists who achieved breakthroughs in 
the development of blue LEDs and super-resolved 
fluorescence microscopy. 
 Now in 2015, we are entering a new era of light-based 
technologies that will break fresh ground and change 
all our lifestyles. I am pleased that our Society can 
contribute to this new era.

IYL IN JAPAN
 I n  Ja p a n ,  w e  h a v e 
been busy planning our 
involvement in this once-
only international event. 
Tokyo will participate by 
promoting the economical 
impact of optical engineering within the community. 
In light of this initiative, all 634 meters of the Tokyo 
Skytree, the tallest structure in Japan, will be lit with 
a celebratory design in honor of International Year of 
Light! (See photo below.)
 Conferences in Japan promoting the International 
Year of L ight include the Opt ics & Photonics 
International Exhibition (OPIE2015) and Optics 
& Photonics International Congress (OPIC2015), 
which will feature a plenary talk by Nobel Laureate 
Hiroshi Amano, both 22-24 April in Yokohama. 
The Micro-optics Conference takes place 25-28 
October in Fukuoka. SPIE and the Optical Society 
of Japan (OSJ) joint conference takes place 2-3 
November in Tokyo; and the OSJ Annual Meeting 
is 4-6 November, also in Tokyo. A symposium at the 
Center for Optical Research and Education (CORE) at 

PRESIDENT’S LETTER

Celebrating the International 
Year of Light

Utsunomiya University in Miné-machi will highlight 
IYL. The National Museum of Emerging Science and 
Innovation (Miraikan) in Tokyo is planning a special 
program for IYL. Several companies related to optics 
and photonics have various events planned for IYL, 
including a photo contest for children and various 
outreach programs.

IYL AROUND THE WORLD
 People all over the planet will be celebrating the 
International Year of Light, and I will be joining 
them at such events as the Opening Ceremonies 
in Paris, 19-20 January; the Stuttgart scientific 

symposium “Light for the 
Future” 25 February; the 
Taiwan Lantern Festival 
in Taichung in March; a 
special session on “Future 
of Light Technologies” 
at the Optical Society of 
Korea’s 25th anniversary 
conference in Gyeongju in 

July; and many other events around the globe.
 At SPIE Photonics West 2015, 7-12 February in 
San Francisco, the Welcome Reception will feature 
“Creatures of the Light,” a creative look at how humans 
use light. Our IYL photo contest (see page 20) shows 
the vital role that light and light-based technologies 
play in our daily lives.    
 The world is becoming aware of how light technologies 
are important and vital in our daily lives and this year 
offers several opportunities to celebrate this knowledge 
and share it with others. I hope to see you at some of 
these events. .

Toyohiko Yatagai 
2015 SPIE President

We are entering a new era of light-
based technologies that will  
break fresh ground and change  
all our lifestyles.

Tokyo Skytree will be 
part of the celebration  
of the International  
Year of Light.
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John Dudley and 
IYL2015

SPIE Member and 
chairman of the IYL2015 
steering committee  
John Dudley is the 
recipient of the 2014 
SPIE President’s 
Award for his efforts 
in advancing IYL2015. 
Dudley is the president 
of the European 
Physical Society and a 
professor at Université 
de Franche-Comté 
(France) where he heads 
the optoelectronics 
and photonics research 
section of the CNRS 
research institute 
FEMTO-ST.

Dudley says, “It was 
immensely satisfying to 
see how open-minded 
and interested [United 
Nations diplomats] were 
in learning about the 
optical technologies that 
underpin modern society 
and which promise so 
much in areas of global 
development and 
improved quality of life.”

Dudley discusses IYL2015 
in a Newsroom video at 
spie.org/dudleyIYLvideo

Let the Year of Light begin!
Paris kickoff, local events highlight the first quarter of the long-
awaited celebration. 

The International Year of Light 
is finally here. 

Originally conceived and proposed more than 
four years ago, the 2015 International Year 
of Light (IYL 2015) endured a meticulous 

process of building support and navigating the path 
to United Nations approval. At the helm from the 
beginning was John Dudley (see sidebar left), who 
chairs the IYL2015 Steering Committee. 
 Finally, in December of 2013, the journey was 
complete. The United Nations General Assembly 
approved the IYL designation for 2015. Thus began 
an exciting year of preparations for the celebration. 
 The possible ways to celebrate something as 
ubiquitous as light are almost unlimited, and so 
are the activities organized all around the world, 
as evidenced by the extensive calendar of events on 
the official website, www.light2015.org. From the 
gala kickoff event in Paris (19-20 January) to local 
events organized by student groups, this promises to 
be a year of excitement, learning, and just plain fun. 
 The impact of light will be apparent to attendees 
arriving for the opening ceremony before they even 
get near the UNESCO headquarters, the Fontenoy 
Building. It will be decked out in a light installation 
created by Finland-based artist Kari Kola. Entitled 
“Light is Here” it will consist of beams from each 
corner of the building forming a “light pyramid” 
in the sky that should be visible from 15 kilometers 
away. All sides of the building will be awash in the 
colors of the aurora borealis, which will be constantly 
changing. 
 The opening ceremony will begin with a video 
message from United Nations Secretary-General 
Ban Ki-Moon. Throughout the two-day event, 
distinguished speakers will discuss various aspects 
of light, individually and in panel discussions. Each 
session will launch with a plenary lecture by a Nobel 
Laureate whose work has involved some aspect of 
light. These include Zhores Alferov, Serge Haroche, 
William Phillips, Steven Chu and Ahmed Zewail. 
Charles Townes will also provide a video welcome. 
An audience of more than 1200 invited guests is 
expected.

Coming to a spot near you
 Smaller, not so glitzy, but perhaps even more 
important are the efforts that will be organized 
locally around the world, from “The Story of Light” 
festival in Goa, India, highlighting collaborations 
between artists and scientists, to the Ann Arbor 
(Michigan, USA) Light Project, a diverse group 
organizing a series of outreach events for the 
community. In the dark winter of the northern 
hemisphere, light festivals will take place in Bath 
(UK), Helsinki (Finland), Taichung (Taiwan), and 
Havana (Cuba), to name a few. See the calendar 
(right) for more.
 SPIE has supported several efforts with special 
International Year of Light Activity Grants to SPIE 
Student Chapters around the world to help develop 
community IYL events. The first of two groups of 
grants will help fund events in the first quarter of 
this year. A second round will cover the rest of 2015. 
Among the global recipients of grant funding for 
Quarter 1: 
• The University of Southampton (UK) will organize 

a “Lightwave Roadshow.”
• The Tunisia Chapter will create “Light Up Africa,” a 

hands-on workshop based on active learning with 
lasers, optics, and fibers.

• The University of Texas at Austin will buy materials 
for a “laser room” at the Introduce a Girl to 
Engineering Day.

 Many other innovative efforts are in the works. 
SPIE will contribute $20,000 in grants for the 
first quarter, and $40,000 for the rest of 2015 to 
the student chapters’ efforts. For a complete list 
of IYL2015 grant winners, see spie.org/IYL. In 
addition, the website provides links to several tools 
that can help local educators and organizers create 
events and get the word out about the International 
Year of Light. 
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IYL event calendar 
for 1st quarter
See the complete list at 
light2015.org/Home/
Event-Programme.html 

Globe at Night
11-20 January 
Worldwide
International citizen-science 
campaign on monitoring 
light pollution. 
globeatnight.org

Light A Bridge 
between Earth and 
Space: Winter College 
on Optics
9-21 February
Trieste, Italy
Covering all aspects of 
optical-based observing 
systems, including 
photonics.  
indico.ictp.it/event/a14287

ICFO Open Day 
(GoPhoton!)
13 February
Barcelona, Spain
Activities for students and 
the public highlighting the 
fascinating properties of 
light. 
gophoton.eu

Taiwan Lantern 
Festival
5-15 March
Taichung, Taiwan
Annual event draws millions 
of spectators. Special IYL 
lantern this year!
psroc.org/iyl2015

World Photonics 
Forum
9-10 March
Duke University, Durham, 
NC, United States
Keynote speakers, industry 
booths, themed lab tours, 
public outreach.
www.fitzpatrick.duke.edu

Light artist Kari Kola 

“Light is Here” was designed by Finnish light artist Kari Kola for the IYL opening ceremony in Paris. On 
display at the Fontenoy Building – headquarters of UNESCO – this 360-degree display features beams of 
light that form a “light pyramid.” The display reflects two powerful elements of natural light – the aurora 
australis and aurora borealis.

Kari Kola has been creating light art for festive events 
and art projects through his company Valoparta 
(www.valoparta.com) since 2005. 

“Light is my greatest passion and large outdoor 
installations are my main expertise,” he says. “It’s 
an honor to take my vision to the center of Paris and 
participate in raising awareness of the importance of 
light to humankind. Light is here, light is everywhere.”

”Light Is Here” will also celebrate Kola’s 10 years 
as a light artist. The installation is supported by the 
Institute of Photonics of the University of Eastern 
Finland.

Kola has designed lighting for musicals, operas, 
theater, and concerts in addition to creating light 
designs for dance performances. Architectural 
landscapes, multi-channel soundscapes and light 
installations up to a hectare in size are among his 
creations, even in extreme conditions such as –25°C.

He regularly participates in the Nordic Light festival 
in his hometown of Joensuu, Finland, and has 
created works for many other events across northern 
Europe. Last September, he designed lighting for “4 
Elements” an immersive show on and around the 
Citadel of Cascais, Portugal, part of the LUMINA Light 
Festival in that city. 
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Financing and executing disruptive technology 
development in the competitive photonics 
marketplace is an enduring challenge. The 

advent of crowdfunding, cloud computing, and open 
innovation practices are emerging tools that just 
might be essential to the societal impact of photonics 
technology going forward.
 The se t h re e c onc ept s  emer ge d over  t he 
technosphere in recent years, and have produced 
new platforms in hardware and software meant to 
leverage an extended body of resources. Whether that 
resource is a distributed crowd of investors, off-site 
computational power in the cloud, or an open network 
of specialized innovators, the underlying concept is 
the same: sharing a large resource pool relieves the 
burden of resource scarcity.
 This democratization of resources underpins our 
company, Open Photonics Inc., (OPI) and has led us to 
a business model pivot to meet the needs of photonics 
product development. We started OPI solely 
focused on open innovation – bringing the world’s 

INDUSTRY

By Matt Weed and Jason Eichenholz

innovators together with technologically needy 
industries and letting them run. In this article, 
however, we explore the tools mentioned above in 
order to drive a disruptive product-development 
process that the optics and photonics community 
should not ignore.

CROWDS
 Hardware is expensive to develop and even more 
expensive to commercialize. Few know this as 
intimately as those in the photonics space, where 
tolerance requirements can tend toward the limits 
of fundamental physics, and sales volumes are 
traditionally low. Crowd-sourcing, whether through 
something like Kickstarter or on your own terms, 
addresses this problem in two ways.
 First, fundraising campaigns are broken up 
into small, easy-to-digest donations that return 
to the consumer some sort of incentive — a first-
generation product, a T-shirt, a sticker, or simply 
the technocratic “street cred” that comes along with 
supporting cool new technologies.
 Second, a good marketing campaign through the 

right crowdfunding portal has the potential to 
reach an enormous addressable customer 

base.  Along the lines of a lean startup 
approach, this technique provides 
access to customer feedback during 
the development process.

 As an example, the founders of 
Misfit Wearables had already gathered the 

necessary financing to launch the Shine activity 
monitor in late 2012.  Instead of putting their heads 
down and driving toward the development of what 
the team believed would be the perfect product, 
Misfit launched an Indiegogo campaign in order to 
garner feedback from customers on the product’s 
details.  The pre-order pile up that followed was 
simply a bonus.

The startup 
perspective 
In a 2013 report, 
the research firm 
Massolution noted the 
overall crowdfunding 
industry raised $2.7 
billion in 2012 and this 
number was estimated 
to reach more than 
$5 billion in 2013. The 
ceiling for fundraising 
goals of this type 
depends heavily on 
which level of “prize” the 
venture offers.  Ventures 
promising a product in 
return for donation have 
raised millions of dollars.

Whether intentional 
or not, crowdfunding 
the development of 
a disruptive product 
carries with it a 
possibility of technical 
failure that leaves 
investors in the lurch.  
Recent projects like 
TellSpec and SCiO from 
Consumer Physics have 
ignited intense debate 
in the spectroscopy 
community for just this 
reason.  For the sake of 
consumer confidence 
in sensor technology 
companies, we all hope 
these projects can 
deliver.

Additionally, projects 
like Oculus Rift that 
have successfully 
attracted actionable 
levels of crowdfunding 
inevitably need bigger 
investment to ramp 
production.  Once 
shareholding ownership 
changes, they run the 
risk of disappointing 
early adoption investors 
by changing the 
technology’s direction.

Photonics product development can benefit from resources offered 
by these new approaches.
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 A funding vacuum has been created by venture 
capital investors who favor low-risk, high-payoff 
projects and who have set return-on-investment 
expectations on a trajectory that foreshadows a 
potential new dot-com bubble. Finances will always be 
needed to develop and commercialize new hardware; 
crowdfunding offers a model for bridging the valley 
of death through direct engagement with customers.

CLOUDS
 Many companies and startups alike are reducing 
the size, weight, and cost of their products by off-
loading to server farms much of the power and space 
requirements demanded by computational analysis. 
Big data, the Internet of Things, and cloud computing 
are pieces of the paradigm shift related to crowd-
sourcing that moves data-based product development 
concerns offsite into extended resource bodies.
 The peripherals market has captured worldwide 
attention and is fueled by sensor technologies from the 
photonics community. These sensors for computers, 
smart phones, cameras, and other electronic devices 
also occupy the lion’s share of optics- and photonics-
related projects in crowdfunding circles. They 
provide background data collection so users can gain 

insight into their own health, safety, and happiness 
— an easy-to-grasp value proposition.
 In the optics and photonics field, this means 
computationally intensive activities like image 
processing and chemometrics can be moved off 
the device. Designers can now focus on making 
effective measurements without the restrictions of 
complicated onboard electronics.
 Through these bare-bones advanced sensory 
devices, cloud-based data analysis, and user 
interfaces that leverage the booming social-media 
movement, progressive photonic technology has 
found a lucrative pathway to the mainstream.

OPEN INNOVATION
 The foundation of OPI began with, and continues 
to be, a low-risk method for mature industry 
partners to identify new technology solutions. Those 
embracing open innovation, through OPI or on their 
own, build relationships in the innovation space of 
their choosing by looking outside the four walls of 
their company. As a form of crowd-sourcing, open 
innovation benefits industry by leveraging external 

INDUSTRY

Continued on page 10  
SPIEDigitalLibrary.org

Find the Answer 

Nano/Micro 
Technologies



The Academic 
Perspective 
Scientific grant proposal 
rejection rates are soaring 
and recruitment of 
students and researchers 
is suffering due to 
economic pressures, 
according to a Chronicle 
of Higher Education 
survey.

Photonics21 in the EU and 
the National Photonics 
Initiative in the US aim to 
reinvigorate the public 
funding landscape, but 
researchers are already 
seeking alternative ways 
to fund their work.

Open innovation offers 
a pathway to industrial 
funding, but targets 
immediate product 
potential.  Crowdfunding 
portals like Experiment.
com are dedicated to 
harnessing the crowd for 
funding scientific projects 
but are predominantly 
based in altruistic 
donation — reaching 
$25,000 would be 
considered an upper-tier 
success.

For the right type of 
research project, an 
innovative approach like 
Walacea in the UK pays 
educational dividends like 
tutorials, short courses, 
and lab practicums which 
incentivize parents of 
school children and the 
would-be scientists of the 
world to contribute.

CROWDS, CLOUDS, AND OPEN INNOVATION
t Continued from page 9

INDUSTRY

Without a tolerence for risk, we 
will never get anywhere new.

SPIEDigitalLibrary.org

Find the Answer 

Sensors

SPIE Professional is accepting article proposals from members.
Future issues of the magazine will cover career and 
industry topics as well as advances in quantum 
devices, high-power lasers, and more.
Do you know of a researcher, engineer, or entrepreneur 
who is making the world a better place? 
Please submit your idea as a short outline or abstract to:

spieprofessional@spie.org

CALL FOR ARTICLES
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research infrastructures while supporting the 
research establishment by providing viable paths 
toward commercialization.
 The most common barrier to open innovation is 
intellectual property rights. Defining this landscape 
and the full collaborative 
a r r a n ge me nt  e a r l y  i s 
essential. Commonly, the 
inventor will maintain IP 
ownership; this de-risks 
the arrangement. Further, 
both parties acknowledge that future project funding 
and commercialization activities depend on agreeable 
licensing arrangements from the inventor.
 In our experience, it is key to lay out a thorough, 
col laborat ive agreement at projec t launch. 
Identification of shared resources, time scales, 
and milestones can serve to ensure productive 
communications and eliminate redundancy down the 
road. Photonics is an extremely diverse field, and so 
open innovation is a perfect tool for those who find 
their technology scouting activities require more 
bandwidth or expertise.

MANAGING RISK
 Together, crowdfunding, cloud computing, and 
open innovation are a fantastic congruence of 
technological capability and business ideology.
 Having the customer pay is not a revolutionary 
notion by any means. The practice of off-loading 
non-recurring engineering (NRE) costs to customers 
and even pre-orders are well established methods of 
de-risking new projects. What exists now in the age of 
crowds, clouds, and open innovation is connectivity at 
such a thorough level that individual customers and 
investors can be targeted.
 Implementing anything new is risky. Crowdfunding 

may be full of false promises, outsourcing analysis 
to the cloud may be hard to manage, and open 
innovation may expose you to an unfavorable 
intellectual property agreement. Without a tolerance 
for risk, however, we will never get anywhere new. 

Fortunately, these risks 
may be readily managed 
in today’s democratized 
landscape.
 Crowdfunding, cloud 
c omput i ng ,  a nd op en 

innovation are manifestations of the same movement 
toward distributed resource management. These 
tools, together, have become the new focus of OPI, 
and we suggest the optics and photonics community 
as a whole work toward adopting them so we can 
drive forward together. .

-Matt D. Weed is director of 
R & D at  O p e n Photoni c s ,  a 
product development company 
that focuses exclusively on the 
commercialization of optics and 
photonics technology. He received 
his PhD in optics from University of 
Central Florida, and is a member of 

the National Photonics Initiative Steering Committee.

-Jason M. Eichenholz is a parallel 
entrepreneur and CEO of Open 
Photonics. He received his PhD in 
optical science and engineering 
from University of Central Florida, 
and is interested in finding new 
markets and applications for optics 
and photonics technologies. He is a 

Senior Member of SPIE.





INDUSTRY

By Rosemarie Szostak

The first US Securities and Exchange Commission (SEC) 
f iling deadline for Dodd-Frank Section 1502 (conf lict 
minerals provision) ended 2 June 2014. According to the 

Dodd-Frank Post-Filing Survey, the cost to US publically traded 
companies to comply with the first round of Dodd-Frank was 
estimated to be $709 million for the 1300 companies that filed 
reports. Conf lict minerals include tantalum, tin, tungsten, and 
gold (3TG) identified by the US government under the Dodd-Frank 
Act as the purchase of elements or minerals which are used to 
finance conf lict in the Democratic Republic of Congo (DRC) or 
its neighboring countries.
 The answers to the question ‘Are we there yet?’ regarding conflict 
minerals may surprise you.  

SURPRISE #1
 As of August 2014, only 1300 companies have submitted their 
Conflict Minerals report. The SEC had estimated that 6,000 companies 
should have filed; the National Association of Manufacturers estimated 
50 times that are involved as part of the supply chain. 
 A Davis Polk review from August 2014 notes that most companies 
seem to have determined that this regulation does not apply to 
them or have taken a very narrow interpretation of the regulations 
and eliminated themselves from compliance. Over half the 1300 

companies reporting 
are original equipment 
manufacturers (42%) or 
component/sub-assembly 
manufacturers (18.8%). 
The dominant industr ies 
include electric/electronic/
high tech; aerospace and defense; 
and the medical/life science/pharma 
industries.

 SURPRISE #2
 Conflict mineral labeling is akin to wearing a scarlet letter. The US 
Court of Appeals for the DC Circuit struck down the labeling provision 
of the law in April 2014. The Court agreed that the rule violates the 
First Amendment by forcing a company to falsely associate itself with 
groups involved with human rights violations through mandated 
labeling of products “DRC conflict undeterminable” and “not having 
been found to be DRC conflict free.”
 Even the SEC Commissioners have come out with a statement that 
there should be a stay on the whole requirement until it works its way 
through the courts due to the burdensome cost on both the agency 
to provide oversight and the affected companies who must comply 

CONFLICT MINERALS 
REPORTING: Are we there yet and  

is it worth the trip?
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with a reporting requirement that now is not 
practically enforceable.

SURPRISE #3
 Identifying specific smelters and refiners 
and their source is the linchpin in this action. 
Unfortunately, once a mineral is smelted and 
refined there is no way to determine the mine 
of origin without diligent chain-of-custody 
record keeping. Technology sector leaders 
Intel, HP, and Apple have led the effort to 
identify smelters and refiners that do not 
receive minerals from the DRC and adjacent 
countries. 
 Apple has found that most of the smelters 
and refiners that ultimately supply their 
3TG containing component suppliers are 
“DRC conf lict free.” Of the 205 smelting 
and refining sources Apple has listed as 
part of its  supply chain, 21 receive minerals 
from the DRC and only four were yet to 
undergo a third-party audit to be called 
DRC conflict free. Also, the Conflict Free 
Sourcing Initiative (CFSI) has been actively 
qualifying smelting and refining operations 
as DRC conflict free and provides an updated 
list on their website (http://ow.ly/Dfi0F).  
However, more than 75% of companies filing 
their reports did not report smelters as part 
of their supply chain. In a report released in 
June 2014, the Government Accountability 
Office (GAO) points a finger at the Commerce 
Department for not providing the list of 
smelters and refiners, a requirement under 
Dodd-Frank, within the allotted time to assist 
companies in their reporting requirement.

WHY I AM NOT SURPRISED #4
 Due to nebulous guidance from the 
SEC, companies have designed their own 
path towards compliance. The use of a 
disclaimer has become a popular way for 
many companies to absolve themselves of 
inaccuracies and false statements that might 
come from their supply chain over which the 
only authority they have is that of the purse. 
Supply chain reporting is a challenge, as 
approximately half of the companies in the 
supply-chain did not respond to requests 
concerning 3TG. It is interesting to note that 
the regulations do not require all of the cogs 
of the supply chain to report their sourcing for 
3TG, only that downstream ‘due diligence’ is 
observed by the company required to submit 
an SEC report. 
 When asked in the Dodd-Frank Section 
1502: Post-Filing Survey whether supply-
chain source reporting is a determining 
factor in choosing a supplier, the answers 

from the companies were mixed but not 
overwhelmingly negative or positive. The 
survey covered 122 respondents from the 
1300 companies that actually submitted an 
SEC report.

ARE WE THERE YET?
 That depends on how you define the end 
goal. Understandably, human rights activists 
such as Global Witness want to see quicker 
resolution to the DRC atrocities. Meanwhile, 
the companies forced to comply with the 
Dodd-Frank Act are looking at the huge and 
continued cost associated with coming into 
compliance to declare their supply chain 
“conflict mineral free.”  
 The Tulane (Dodd-Frank) Post Filing 
survey reported that the companies reporting 
to the SEC acquire amounts of 3TG in the 
ranges from 100 g to 100,000 kg of these 
elements. To put this in perspective, 100 g 
of 3TG is equivalent to a teaspoon of gold 
or tungsten, 1.2 teaspoons of tantalum or 
3 teaspoons of tin. These are the amounts 
used in their products over the entire year. 
The cost per company to comply just with 
Dodd-Frank 1502 is over $500K for large 
companies to $160K for smaller ones. That 
is one expensive teaspoon.

IS THE TRIP WORTH IT?
 This remains to be seen. The 600-pound 
gorilla in the room remains whether this 
approach to reduce conflict and improve the 
human condition in the DRC will actually 
work. From the manufacturer’s perspective, 
it is still not clear how this would be achieved 
simply by forcing only US publically traded 
companies to insure that they receive 
materials that do not support armed conflict 
in the region. Though both the EU and 
Canada are considering similar legislation, 
the rest of the world is not.
 The situation in the DRC is exploitive 
and inhumane, but it is also complex. In 
addition to the 3TG minerals, other resources 
exploited to fund the fighting in the region 
include water, diamonds, copper, and timber. 
3TG mines are artisanal (or “informal”) and 
according to the Enough Project, a non-profit 
working to end crimes against humanity, only 
a small percentage of mines operate legally 
with any sort of documentation. 
 Illegal mining activity is defined as mining 
without paying the fee for a government 
permit. The extent of illegal mining makes 

Industry Use of  
Conflict Minerals
In May 2010, the non-profit association 
Business for Social Responsibility (BSR) 
released a report on “Conflict Minerals  
and the Democratic Republic of Congo”  
to provide background information.

The report included how conflict  
minerals are currently used in industry  
(see chart below). 

ELEMENT APPLICATION

Tin • Solders for 
electronics (44%)  
and industrial 
applications 
(8.8%) 

• Tinplate (16.4%) 

• Chemicals (13.9%) 

• Bronze (5.5%) 

• Float glass (2.1%) 

Tantalum • Electronic 
components  
(60-70%) 

• Super alloys for jet 
engine and turbine 
components  
(10%) 

• Chemical 
equipment (10%) 

• Carbide cutting 
tools (~5%) 

Tungsten • Cemented 
carbides (60%) 

• Tungsten steel 
(20%) 

• Other—super 
alloys, electron  
emitters, tungsten 
wire in  copiers & 
printers, electronic  
circuit boards & 
heat sinks, etc. 
(20%)

Gold • Jewelry (80%)
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t Continued from page 13

it almost impossible to track the quantity 
and source. In many cases warlords oversee 
these mines and extort civilians — including 
children — to work as slave labor. Civilian 
mine operators are saddled with paying 
bribes, illegal taxes, and checkpoint tolls 
in order to get their minerals to market.
 It is estimated that 8-10 million people 
in the DRC are dependent on mining 
to support their families. It is not clear 
how Dodd-Frank will ultimately impact 
their lives as US companies begin to seek 
alternative mineral resources outside of 
the DRC.
 An estimated 5 to 7 tons of gold are 
produced from the Congo annually. It is 
worth between $285 million and $400 
million. The 3Ts netted the armed groups 
approximately $185 million in profit, based 
on 2008 data estimates.  
 As noted at the beginning of this article, 
the cost to US publically traded companies 
to comply with the first round of Dodd-
Frank was estimated to be around $709 
million in 2014. Strong skepticism within 

the US industry remains concerning the 
ultimate success of this approach as it 
attempts to balance the intent of the law 
against the escalating cost of compliance. .

–Rosemarie Szostak is 
a frequent contributor 
to SPIE Professional. 
She is a senior analyst 
w i t h  N e r a c  I n c . 
w h e r e  s h e  a d v i s e s 
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.

The cost of compliance with 
Dodd-Frank (from Tulane 
post-filing survey): 

$ COST RELATIVE 
SHARE

A.  Internal 
company time

$420,784,310 59.3%

B.  Non-IT-related 
external 
resources

$149,950,495 21.1%

C.  IT gap/needs 
analysis

$40,866,337 5.7%

D.  IT project 
element 
supporting 
conflict 
minerals 
traceability 
processes and 
reporting

$97,500,000 13.7%

E.  Independent 
Private Sector 
Audit (IPSA)

$650,000 0.0009%

TOTAL $709,571,142
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Nanyang Technological University 
opens photonics R&D institute

Nanyang Technological University (NTU) 
in Singapore launched the Photonics 
Institute in October 2014, calling it “one 

of the most advanced institutes in the field today.” 
NTU partnered with the University of Southampton 
(UK) to set up the new institute. Southampton is 
home to the Optoelectronics Research Centre, 
renowned as a center of excellence in optical fiber 
development.
 The $80 million Photonics Institute at NTU will 
employ 120 scientists across five research centers. 
These five centers are:
• Center for Optical Fibre Technology
• Center for Disruptive Photonic Technologies
• LUMINOUS! Center of Excellence for 

Semiconductor Lighting and Displays
• Center for Optical and Laser Engineering
• OPTIMUS! Photonic Center of Excellence
 As part of the celebration of the opening of the new 
facility, NTU hosted a special lecture series entitled 
“Century of Light” on 30 October 2014. As part of 
this series, SPIE CEO Eugene Arthurs discussed 
the International Year of Light (IYL) in 2015, noting 
that IYL is “a unique opportunity to showcase the 

importance of light through history and for the future 
of humanity.”
 SPIE Member Sir David Payne of the University 
of Southampton discussed optical fibers in his talk 
“From glass to Google.” In “There’s plenty of light 
at the bottom,” SPIE Member Nikolay Zheludev of 
the Optoelectronics Research Centre explained how 
nanophotonics is the nanotechnology of light. 
 Payne and Zheludev are co-directors of the new 
Photonics Institute along with Tjin Swee Chuan of 
NTU. . 
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INTEGRATED PHOTONICS

The last quarter of 2014 was an eventful one 
for photonics in the United States, as years 
of efforts to raise the profile of photonics paid 

off in the form of significant government initiatives. 
 In early October, SPIE leadership and researchers in 
photonics-related industries reacted enthusiastically 
to the news from the Obama administration 
committing more than $200 million in public and 
private investment to create an integrated photonics 
manufacturing institute.
 “This is great news and a statement of the 
impor tance of integrated photonics for the 
technology industry and for the US economy 
overall. We’re seeing interest in this technology 
for data centers, high-performance computing and 
communications and expect that other areas, such as 
biotechnology, sensors and imaging, will benefit as 
well,” said Mario Paniccia, SPIE Fellow, Intel Fellow 
and general manager of Intel’s Silicon Photonics 
Solutions Group. 

A NEW ECOSYSTEM
 T he  I nte g r ate d  Photon ic s  I n s t i t ute  for 
Manufacturing Innovation (IP-IMI) will focus on 
developing an end-to-end photonics ‘ecosystem’ 
in the US, including domestic foundry access, 
integrated design tools, automated packaging, 
assembly and test, and workforce development. 
Each IMI serves as a regional hub, bridging the gap 
between applied research and product development 
by bringing together companies, universities and 
other academic and training institutions, and 
federal agencies to co-invest in key technology 
areas that encourage investment and production in 
the US. Altogether, six IMIs have been announced. 
The integrated photonics institute is among four 
to be led by the Department of Defense. The Air 
Force Research Lab released a funding opportunity 
announcement in October, with a deadline for 
concept paper submission in December. Invitations 
for full proposals are expected in March. 
 With $110 million each in public and private 
resources, the institute is expected to comprise the 
largest federal investment in manufacturing to date, 
reflecting the complexity of photonics technology, its 
importance to national security, and its revolutionary 
potential, according to a White House fact sheet. 
President Obama said in a speech that the creation 
of the new institute “speeds up the discovery 
process, and means we are moving from discovery 
to application a lot faster.”
 “Individuals from throughout the photonics 
e c os y stem have worke d d i l igent ly  for  t he 

“Integrated photonics technology 
already impacts our lives every 
second of the day, but ironically it 
is largely invisible,”

–Tom Baer, NPI Steering Committee chairman

establishment of a photonics-centric IMI,” said 
SPIE Fellow James McNally, chair of the SPIE 
Engineering Science, Technology, and Policy 
Committee. “This accomplishment is the result 
of many visits to congressional offices, multiple 
interactions with the White House, numerous optics 
technology demonstrations at various laboratories 
and companies throughout the US, and other 
conversations sharing the important contributions 
that optics and photonics make in our lives.”

INVESTING IN THE FUTURE
 The group spearheading the effort that resulted 
in this government action is the National Photonics 
Intitiative (NPI), a collaborative alliance among 
industry, academia, and government seeking to 
raise awareness of photonics and drive US funding 
and investment in five key photonics-driven fields 
critical to US competitiveness and national security: 
advanced manufacturing; communications and 
information technology; defense and national 
security; energy; and health and medicine.
 “Integrated photonics technology already impacts 
our lives every second of the day, but ironically it 
is largely invisible,” said Tom Baer, NPI Steering 
Committee chairman. “Investments in electronics 
during the 20th century stimulated large industrial 
growth in the US. New investments in integrated 
photonics will accelerate the translation of basic 
science into products, sustaining economic growth 
of the US high-technology industrial sector in the 
21st century.”
 SPIE CEO Eugene Arthurs congratulated “those 
who have worked hard for this achievement,” saying 
that the IP-IMI will provide a powerful framework 
for innovation in manufacturing, developing new 
applications and improving the quality of life across 
the globe.
 “I’m counting on this exercise converting some of 
the boundless ideas in our community into products, 
processes, and especially jobs,” he said. .

NPI efforts result in announcement of infrastructure funding

INDUSTRY

Photonics:  
A US priority
In 1998 the National 
Research Council (NRC) 
released “Harnessing 
Light,” a comprehensive 
report on the potential 
impact of optics and 
photonics in key 
industries. In response, 
several countries, 
including Germany and 
China, advanced their 
already strong optics and 
photonics industries. The 
United States, however, 
did not develop a cohesive 
national strategy.

In 2012, the NRC’s sequel 
to “Harnessing Light” 
called for a National 
Photonics Initiative (NPI) 
to identify and advance 
areas of photonics 
critical to maintaining 
competitiveness and 
national security. 

In a collaborative effort, 
over 100 experts from 
industry, academia, and 
government assembled 
recommendations to 
help guide US funding 
and investment in several 
photonics-driven fields.

New opportunities in these 
fields — including solar 
power, high-efficiency 
lighting, genome mapping, 
high-tech manufacturing, 
defense and security, 
cancer detection, and new 
optical capabilities — offer 
the potential for even 
greater societal impact in 
the next few decades.

Learn more about NPI at 
spie.org/NPI
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Photonics is a Nobel cause
SPIE celebrates Nobel Prize winners

Nobel Laureates 
at Photonics 
West 2015
The three Physics 
Laureates, Isamu 
Akasaki, Hiroshi Amano, 
and Shuji Nakamura 
and two Chemistry 
Laureates, William 
Moerner and Eric Betzig, 
are co-authors of papers 
to be presented at SPIE 
Photonics West 2015, 
held 7-12 February in 
San Francisco. 

Moerner and Betzig will 
also be speakers at the 
BiOS plenary session 
and Moerner will deliver 
a keynote presentation 
at the Nanoscopy 
and Superresolution 
Microscopy III session.

Nakamura will be the 
featured speaker at the 
SPIE Fellows luncheon 
during the event, 
where he will present, 
“Future and Present 
Technologies of Solid 
State-Lighting.”

Photonics was central among the Nobel Prizes 
awarded in 2014 — winning first in physics, 
then again in chemistry. The significance 

of this double win was noted by several SPIE 
constituents, including 2014 SPIE President H. Philip 
Stahl and President-Elect Toyohiko Yatagai.
  “The development of blue LEDs and super-resolved 
fluorescence microscopy are perfect examples of how 
optical and photonic scientists and engineers use 
light-based technology to solve problems and make 
our world a better place to live,” Stahl said. 
 Yatagai pointed out that the awards were 
particularly timely, since 2015 has been designated 
by the United Nations as the International Year of 
Light to help raise awareness of the importance of 
light and light-based technologies in everyone’s lives 
 “We are entering a new era of light,” he said. “Light-
based technologies will break fresh ground, changing 
all our lifestyles. It is my pleasure that our society 
could contribute to this challenge.”

LED and can also be used to produce the electricity 
that LEDs require, said Koshel.
 Mark Rea of Rensselaer Polytechnic Institute (USA) 
believes this development could be the most important 
one in lighting since the incandescent bulb. Rea 
noted that blue LEDs may be the first ‘white’ lighting 
technology that displaces all the others because of 
their wide diversity in form factors, high reliability, 
controllability and high efficacy, or light per watt. 
 “This technology provides a platform for delivering 
greater safety, security, health, and productivity 
at a lower cost and a lower negative impact on the 
environment,” he said.

Isamu Akasaki (left), Hiroshi Amano (center), and 
Shuji Nakamura share the 2014 Nobel Prize for 
Physics.

Eric Betzig (left), Stefan W. Hell (center), and 
William E. Moerner share the 2014 Nobel Prize for 
Chemistry.

INTO THE BLUE
 The winners of the 2014 Nobel Prize in Physics, 
Isamu Akasaki, Hiroshi Amano, and Shuji Nakamura, 
were honored for their invention of efficient blue light-
emitting diodes which has enabled the development 
of bright and energy-saving white light sources.
 In their official announcement, the Royal Swedish 
Academy of Sciences noted that when the three 
winning scientists produced bright blue light beams 
from their semiconductors in the early 1990s, they 
triggered a fundamental transformation of lighting 
technology. Although red and green diodes had been 
around for some time, without blue light, white lamps 
could not be created. Considerable efforts had been 
made in science and industry for three decades, but 
“they succeeded where everyone else had failed.”
 According to SPIE Member R. John Koshel, 
this discovery extends far beyond lighting, since 
blue and associated white-light LEDs have also 
led to burgeoning research and development in 
nonimaging/illumination optics, with its designs 
crossing into the solar concentration sector. Optical 
engineering spurred on the invention of the white 

ADVANCING OPTICAL MICROSCOPY
 The 2014 Nobel Prize in Chemistry was awarded to 
Eric Betzig, Stefan W. Hell, and SPIE Fellow William 
E. Moerner for their development of super-resolved 
fluorescence microscopy. 
 For many years, optical microscopy was held 
back by the presumed limitation that it would never 
obtain a better resolution than half the wavelength 
of light. Helped by fluorescent molecules, the Nobel 
laureates in Chemistry ingeniously circumvented 
this limitation, bringing optical microscopy into the 
nanodimension.
 “When the Nobel Prize in Chemistry is awarded 
to advancements in optics, which would otherwise 
be in the field of Physics, you know that something is 
out of the ordinary, even by Nobel Prize standards,” 
said SPIE Fellow Dan V. Nicolau of McGill University 
(Canada). Nicolau continued that at Photonics West 
2012 he had introduced Moerner’s plenary session, 
which described the work he, Betzig, and Hell had 
so far achieved in nano/biophotonics. At the time, 
Nicolau speculated this work was Nobel Prize material, 
but didn’t realize how close he was to the truth.
 The Nobel Prize committee noted that this prize 
rewarded two separate principles. One, developed by 
Hell in 2000, enables stimulated emission depletion 
(STED) microscopy. Two laser beams are utilized; 
one stimulates fluorescent molecules to glow, another 
cancels out all f luorescence except for that in a 
nanometer-sized volume. Scanning over the sample, 
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nanometer for nanometer, yields an image with a resolution better than 
Abbe’s stipulated limit.
 The second method, single-molecule microscopy, was developed 
by Betzig and Moerner in separate labs. This method relies upon the 
possibility of turning the fluorescence of individual molecules on 
and off. The same area is imaged multiple times, letting just a few 
interspersed molecules glow each time. Superimposing these images 
yields a dense super-image resolved at the nanoscale. Betzig utilized 
this method for the first time in 2006.
 The advances made by the three Nobel Laureates have enabled, for the 
first time, nanoscale optical probing of living systems, producing a wealth 
of new opportunities in biophotonics and beyond according to SPIE Fellow 
Paras N. Prasad of the Institute for Lasers, Photonics and Biophotonics at 
University at Buffalo, The State University of New York (USA). 

Nobel Laureates have SPIE connections 

 “The realization of optical microscopy with resolution far below 
the diffraction method and the use of these techniques to answer 
important biological questions required the creative integration 
of optics, physics, chemistry, biology, and engineering by original 
thinkers who could see beyond the ‘obvious’ limits of optical 
microscopy,” Prasad said.
 SPIE Fellow Tuan Vo-Dinh of Duke University (USA) pointed 
out how the 2014 Nobel Prizes in chemistry and physics serve as a 
testimony to how optics and photonics relate to the advancement of 
science.  
 The awards “underscore the importance of light-based technologies 
in creating new tools that influence our understanding of nature and 
life processes in new ways that we could never have imagined just a 
few decades ago,” Vo-Dinh said. .  

W. E. Moerner has contributed more than 50 papers to SPIE events 
and has served as a session chair and program committee member for 
SPIE conferences. Stefan Hell served on the editorial board of the SPIE 
Journal of Biomedical Optics for 15 years and currently serves on the 
program committees of two annual SPIE conferences: Nanoimaging 
and Nanospectroscopy and Multiphoton Microscopy. He has presented 
more than 60 papers at SPIE events since the late 1980s, and has taught 
courses for SPIE on multiphoton excitation fluorescence microscopy. 

Hiroshi Amano has served on the program committees for two annual 
conferences at SPIE Photonics West since 2006: Physics and Simulation 
of Optoelectronic Devices; and Gallium Nitride Materials and Devices. 
Isamu Akasaki has authored or coauthored more than 35 papers at 
SPIE symposia since 1990. Shuji Nakamura has served on the program 
committees of several SPIE conferences on solid-state lighting, and is 
author or coauthor of more than 30 SPIE publications. His biography, 
Brilliant! Shuji Nakamura and the Revolution in Lighting Technology, by 
Bob Johnstone, is available from SPIE.
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An active SPIE student chapter helps undergraduates and graduate students gain practical skills and 
connect with the international community.

Fertile ground for photonics
China’s Optics Valley grows photonics industry with mixture of 
infrastructure and government support

As the premier spot for optics and photonics 
development in China, the Optics Valley 
in Wuhan illustrates the benefits of a 

coordinated effort, from education and research to 
commercialization. 
 With the 1994 establishment of a national research 
center for optical telecommunications engineering, the 
development of Wuhan’s photonics infrastructure was 
underway. Wuhan has a long history as an industrial 
and commercial hub, and is the communications 
center for the seven provinces in southern China. 
  In 2001, the Wuhan city government launched the 
“Optics Valley of China” (OVC) within the boundaries 
of the Wuhan East Lake High-Tech Development 
Zone. The following year, both the Chinese Ministry of 
Science and Technology and the National Development 
and Reform Commission of China certified and 
approved the OVC as China’s optoelectronic and 
information industry base. This 132-km area 
encompasses most of the city’s universities and 
technology companies and is the core of Wuhan’s 
production of optical fiber and cable, optoelectronic 
components, optical transmission equipment, and 
optical instruments.

FROM PAST TO FUTURE
 With its long history in the optoelectronics 
industry, Wuhan is considered by many to be the 
cradle of the optoelectronics and telecommunications 
industry in China, and the institutions that started 
it are still major players in the field.
 Wuhan University, one of the oldest universities 
in central China, was founded in 1893. Facilities 
at the university now include four key state-level 
laboratories, two national engineering research 
centers, and two national field research centers.

Qingming Luo 
In February 1997, after 
spending two years in 
the world-renowned 
laboratory of Britton 
Chance at the University 
of Pennsylvania, SPIE 
Fellow Qingming Luo 
returned to Huazhong 
University of Science and 
Technology to form the 
Institute for Biomedical 
Photonics. Now known as 
the Britton Chance Center 
for Biomedical Photonics 
(BCCBMP) and home to 
many top researchers 
and a well-equipped 
laboratory, the center is 
one of the top locations 
for biophotonics R&D 
in China. According 
to Luo, BCCBMP’s 
specialties include optical 
neuroimaging, molecular 
imaging, imaging systems 
for small animals, laser 
speckle imaging, optical 
coherence tomography, 
and photoacoustic 
tomography.

“Dr. Chance taught 
me a lot,” says Luo, 
who chairs the annual 
Neurophotonics 
conference at SPIE 
Photonics West. “He 
was very, very patient in 
training people.” 

Chance made important 
contributions in the 
identification and 
functioning of enzyme-
substrate compounds, as 
well as advancements in 
breast cancer diagnostics, 
spectroscopy as a 
noninvasive analytical 
tool for clinical diagnosis, 
and other areas.

 Started as the Huazhong Institute of Technology 
in 1953, the Huazhong University of Science and 
Technology (HUST) in Wuhan has a student population 
of nearly 40,000 undergraduates (including 2000 in 
optics-related studies), 20,000 postgraduates, and 
more than 3000 academic staff. HUST is home to 
the Wuhan National Laboratory for Optoelectronics 
(WNLO), one of five national laboratories in China. 
 WNLO was founded in 2003, and conducts research 
in optoelectronic devices and photonic integration; 
nanophotonics and MEMS; communication and 
intelligent networks; biomedical photonics; data 
storage systems; and laser science and technology.
  WNLO and a related enterprise called Wuhan 
Industrial Institute for Optoelectronics (WIIO), will 
be exhibiting at Photonics West 2015. WIIO is an 
“innovation platform” aiming to support and promote 
optoelectronic developments during the R&D and test 
stages, and to incubate new enterprises. 
 SPIE supports WNLO in its development of PIBM 
— The International Conference on Photonics and 
Imaging in Biology and Medicine, held each June in 
Wuhan. With a history dating back to 1999, this event 
has become one of the largest biomedical photonics 
conferences in Asia, according to the organizers. 
 Wuhan is also home to a large amount of R&D 
investment, with particular emphasis on biomedical 
optics and life sciences.  The government plans to 
build two new developments – dubbed “Biolake” and 
“Future City” — to create a supportive environment for 
commercialization of research, incubate new businesses, 
attract both foreign investment and individual Chinese 
researchers who have gained international experience, 
and launch new businesses based in Wuhan. .
–Rich Donnelly, SPIE Staff
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Research 
underway
Research under the 
BRAIN Initiative is already 
underway. For example, 
among those who have 
won National Institutes of 
Health BRAIN Awards in 
conjunction with 11 new 
technology projects are 
SPIE Fellow and Journal of 
Biomedical Optics editor-
in-chief Lihong Wang of 
Washington University in 
St. Louis (USA), and SPIE 
Member Changuei Yang 
of California Institute of 
Technology (USA).

BRAIN
IN I T IAT IVE

Yang

Wang

Wang and his 
collaborators will test 
a way to image the 
electrical activity of 
neurons deep inside the 
brain, using photoacoustic 
tomography, a variation 
on ultrasound imaging he 
developed.

Yang’s team plans to 
develop a light and 
sound system that will 
noninvasively shine lasers 
on individual cells deep 
within the brain and 
activate light-sensitive 
molecules to precisely 
guide neuronal firing. 

Yang discussed his work in 
a video interview with the 
SPIE Newsroom last year 
(spie.org/news-yang13).

On 30 September 2014, the National 
Institutes of Health (NIH) announced 
$46 million for 2015 in new grant 

awards to support the goals of the Brain 
Research through Advancing Innovative 
Neurotechnologies (BRAIN) Initiative. More 
than 100 investigators in 15 states and several 
countries will work to develop new tools and 
technologies to understand neural circuit 
function and capture a dynamic view of the 
brain in action. 
 The announcements took place at the 
White House BRAIN Conference, attended by 
partners from the research community, federal 
a ge nc ie s ,  fou nd at ion s , 
p a t i e n t  a d v o c a c y 
groups, private research 
i n s t i t u t e s ,  c o mp a n i e s , 
scientif ic societies, and 
individual scientists. The 
con ference h ig h l ig hted 
ne w c om m it me nt s  a nd 
investments by the federal 
government, the private 
sector, universit ies and 
nonprofits to support the 
goals of the BRAIN Initiative. 
 Leaders of the National 
Photonics Initiative (NPI), 
an alliance of top scientific 
societies uniting industry 
a nd ac ade m i a to  r a i s e 
awareness of photonics, launched its Photonics 
Industry Neuroscience Group alongside 
officials from the White House Office of 
Science and Technology (OSTP) in conjunction 
with the conference. Members of the NPI 
industry group committed to invest upwards 
of $30 million in existing and future R&D 
spending over the next three years to advance 
optics and photonics technology in support 
of the BRAIN Initiative. Members of the 
Neuroscience Group attended the conference, 
as did representatives of the NPI Steering 
Committee, including committee chairman 
Tom Baer. 
 “Launching our industry consortium 
alongside OSTP signifies our joint commitment 

to solving the brain’s greatest mysteries 
through optics and photonics innovation,” 
Baer said.
 The BR AIN Initiative will accelerate 
the development and application of new 
technologies that will enable researchers to 
produce dynamic pictures of the brain that 
show how individual brain cells and complex 
neural circuits interact at the speed of thought. 
These technologies will open new doors to 
explore how the brain records, processes, 
uses, stores, and retrieves vast quantities of 
information, and shed light on the complex 
links between brain function and behavior.

SPIE CEO Eugene Arthurs also attended 
the White House conference. He noted the 
wide acceptance of the idea “that engineers, 
physical scientists, computation experts, 
neuroscientists and practicing physicians have 
all contributions to make, and must learn to 
work productively together in a challenging 
climate for funding.” 
 The Alzheimer’s Institute (USA) estimates 
that by 2050, the cost of care for Americans 
with the disease will exceed $1 trillion per 
year. In light of this number, plus increasing 
care costs worldwide, “understanding how the 
brain works and developing therapies should 
be urgent national priorities,” Arthurs said. .

To study how sensory information influences motor activity, scientists 
will watch brain circuits in fruit flies fluorescently light up as they 
move through the environment and process visual and odorant cues.

 Credit: Marie Suver and Ainul Huda, University of Washington and Michael 
H. Dickinson, California Institute of Technology
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SPIE INTERNATIONAL YEAR OF LIGHT PHOTO CONTEST

Winner captures 
 “moving light show”
Shanghai bridge features rainbow light show for holidays

First place winner: Paul Reiffer — Over the Rainbow

Paul Reiffer’s 35-second-exposure image of traffic and other lights 
on and around the Nanpu Bridge in Shanghai is the winner of 

the SPIE International Year of Light Photo Contest. The depiction of 
the multicolor LED light show was selected from among nearly 800 
images submitted to SPIE for the contest in 2014.
 The man-made movement and complexity of the light in the photo 
effectively illustrates the goal of the International Year of Light (IYL) 
as well as light in everyday life, the contest theme, said SPIE member 
Joe Niemela of the International Centre for Theoretical Physics 
(Italy), one of the contest judges and the global coordinator for the 
secretariat for IYL2015.
 “The creativity in selecting the perspective, with the natural motion 
through the curves and onto the bridge is very appealing,” he said.

The SPIE IYL Photo Contest was held to raise awareness about 
the International Year of Light 2015 celebration and the vital role 
that light and light-based technologies play in daily life, promoting 
sustainable development and providing solutions to global challenges 
in energy, education, agriculture, and health.
 “I have been impressed by the quality, variety, and large number 
of submissions,” said SPIE CEO Eugene Arthurs. “I congratulate the 
winners on behalf of the optics and photonics community and send 
our thanks to the distinguished judges for their dedication in the 
difficult task of picking winners from so many winners!”
 Along with Niemela, judges for the contest included award-winning 
American photographer Mathieu Young; Deborah Klochko, director 
of the Museum of Photographic Arts in California; Jana Huisman, 

“Being outside on a rooftop watching 
the city get home after a long day’s 
work with the moving light show  
going on below you is fantastic.”

–Paul Reiffer
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Second place winner: Susanta Mukherjee — Joy of Light.  Third place winner: Ian Bell – Neon Nights.

SPIE IYL Photo contest finalists

the Photonics21 Young Ambassador for Photonics Education; and 
some 40 graduate students from university art programs and SPIE 
Student Chapters. More information on the judges can be found 
online at spie.org/IYLphoto. 
 SPIE is one of 12 founding partners of the IYL and is providing 
prizes of US $2,500 for the first-place photo; $1,000 for second place; 
and $500 each for third place and People’s Choice. SPIE Professional 
will feature the winning photos on the covers of each quarterly issue 
of the magazine in 2015. 
 IYL2015 is a celebration of the crosscutting discipline of science 
that has revolutionized medicine, astronomy, and clean energy; 
opened up international communication via the Internet; and 
continues to be central to linking cultural, economic, and political 
aspects of the global society.
 Reiffer, a professional photographer from Weymouth, England, 
took the photo with a Phase One 645DF camera on 31 December 
2013, and titled it “Over the Rainbow.” Reiffer relocated to Shanghai 
for a few years to be closer to photographic opportunities in Asia. 
 On certain holiday weekends in Shanghai, not only do the traffic 
trails create amazing shapes with headlights across the three-layer 
ramp, but a rainbow show of different-colored LEDs makes the 
entire scene come to life. This was not Reiffer’s first trip to the top 
of a nearby building to capture an image of the bridge, but it was the 
first time everything clicked for him.

 “Being outside on a rooftop watching the city get home after a 
long day’s work with the moving light show going on below you is 
fantastic,” he said. “A photograph can never quite catch the real 
motion that sits in front of you when you see it live with your own 
eyes, but as so many cars passed ‘over the rainbow’ that night, my only 
hope is that I captured enough of it to create a truly lasting image.”
 The second-place winner and recipient of a $1,000 prize is Susanta 
Mukherjee, an amateur photographer from West Bengal, India, who 
traveled to a village without electricity in March 2014 and captured 
the appreciation of children who received free solar-powered study 
lights.
 Ian Bell, a student studying photography and business at Montana 
State University in the United States, won the third-place prize and 
$500. Bell used time-lapse photography last summer to create a 
“light painting” of an athlete on a stand-up paddle board, painting 
an island coastline with LEDs mounted on the paddle. 
 In addition to choosing the top three photographs, the judges 
selected 32 images as finalists for the contest’s People’s Choice 
Award. Members of the general public and the optics and photonics 
community will vote on their favorite photo from among these 32 
finalists later this year. Details about voting on and viewing the 
images in the People’s Choice competition will be announced this 
spring.  .
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Thirty-two images were selected as finalists for the SPIE IYL Photo 
Contest’s People’s Choice Award. Voting will take place later this year.

• Azhagu-karpakam, 
Sadai Pandiyan 
(India)

• Avila, Maria 
Francesca 
(Philippines)

• Bhar, Dipayan 
(India)

• Bolus, John Danrev 
(Philippines)

• Cardenas, Mario 
(UAE)

• Cesare, Bernardo 
(Italy)

• Chang, Di (Canada)

• Cia, Inigo (UK)
• Cox, Spencer (USA)
• da Seymour, Jasper 

(Australia)
• Davidhazy, Andrew 

(USA)
• Dey, Abhijit (India)
• Dorier, Jean-Luc 

(Switzerland)
• Elmoly, Ebrahim 

(Egypt)
• Giussani, Federico 

(Italy)
• Hatch, Laurie (USA)

• Huamani Bedoya, 
David (Peru)

• Javillonar, Romado 
(Philippines)

• Laksono, Handi 
(Indonesia)

• Mukherjee, Sandipan 
(India)

• Orlini, Gabriele (Italy) 
• Osterman, Anze 

(Slovenia)
• Phan, Vien Dong 

(Vietnam)
• Ramos, Jose II 

(Philippines)

• Rapavá, Daniela 
(Slovakia)

• Saenjae, Jiraporn 
(Thailand)

• Saetiew, Jadsada 
(Thailand)

• Shawon, Md. Khalid 
Rayhan (Bangladesh)

• Stepanenko, 
Alexander (Russia)

• Stinson, Cory (USA)
• Tezel, Tunç (Turkey)
• Victoriano, Nikki 

Sandino (Philippines)
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OBSTACLES 
SPIE members 
featured in  
2015-16 planner
Ten of the 27 women 
featured in the SPIE 
Women in Optics 2015-16 
planner are SPIE members.

• Gisele Bennett, Georgia 
Institute of Technology 
(USA)

• Patricia Forbes, 
University of Pretoria 
(South Africa)

• Senior Member Pascuala 
García-Martinez, 
Universitat de València 
(Spain)

• SPIE Fellow Ray-Hua 
Horng, National Chung 
Hsing University 
(Taiwan)

• Sheila LaMothe, TRUMPF, 
Inc. (USA)

• Laurie Rokke, NOAA/
NESDIS/Center for 
Satellite Applications 
and Research (STAR) 
(USA)

• Katie Schwertz, Edmund 
Optics (USA)

• Student Member Laura 
Tobin, University College 
Dublin (Ireland)

• Christina Willis, Vision 
Engineering Solutions, 
LLC. (USA)

• Student Member Chuanle 
Zhou, Northwestern 
University; University 
of North Carolina at 
Charlotte (USA)

Career advice from science professionals in the 
2015-16 SPIE Women in Optics monthly planner

My greatest obstacle was myself,” says Anke 
Lohmann, head of photonics at the Knowledge 
Transfer Network (UK). Lohmann’s job is 

to enable innovation in the UK based on photonics 
technologies coming out of both academic and 
industrial research teams. She ensures that different 
market sectors are aware of what photonics can 
do for them and makes the 
essential introductions between 
organizations. 
 Lohmann remembers that 
early in her career she lacked 
self-confidence even though she 
knew how to get the job done. 
She saw other people take on 
work and succeed even though 
they were “no more or even less 
competent” than she. Over time 
she has learned to show more 
confidence and believe in her 
own abilities. 
 Sharing such lessons and 
viewpoints is the goal of the 
SPIE Women in Optics monthly 
planner. The spiral-bound desk 
calendar features stories and 
pictures of optics and photonics 
professionals making a difference in the world 
through their work. 
 The women featured in the 2015-16 calendar 
discuss what a typical work day is like for university 
professors, graduate students, engineers, company 
presidents, and lab scientists, and offer words of 
wisdom for those contemplating a career in science, 
technology, engineering, or mathematics (STEM). 
By discussing their occupations and how they got to 
where they are, these women introduce a range of 
opportunities available in the optics and photonics 
field and help inspire prospective researchers and 
scientists. 
 The calendar is distributed free to SPIE members, 
career counselors, science teachers, and community 

clubs. To receive a copy, email customerservice@
spie.org.

LEARNING FROM OBSTACLES
 One of the biggest obstacles for Jessamyn Fairfield 
of Trinity College Dublin (Ireland) occurs when 
she feels she’s “getting nowhere,” such as when an 

experiment isn’t working or 
when the next steps to take 
aren’t clear. “I always try to 
break those problems down 
into manageable steps I can 
try,” says Fairfield, who develops 
electrical and optical devices 
using nanomaterials. “When 
the big picture is scary, focus on 
the little picture! And then when 
you get the small stuff working, 
you can go back to thinking big.”
 A t  t h e  J e t  P r o p u l s i o n 
L a b o r at o r y  ( U S A),  L i n d a 
Hoeglund develops infrared 
detectors and heat sensors. 
H o e g l a n d  a d v i s e s  y o u n g 
scientists and researchers to 
gain experience in their field 
and share this experience at 

conferences and through networking. While working 
with others, don’t hesitate to take on tasks that are 
new and challenging. “You learn so much from every 
challenge,” she says. “You will always find ways to 
solve problems that occur.”

GAINING GROUND
 A recurring theme among the stories in the 
SPIE Women in Optics calendar is the additional 
hindrance of gender stereotyping. While more doors 
have opened for women in science today, the stories 
they tell show that while the gender gap may have 
narrowed, it has yet to completely close.
 The issue was reinforced with the release of the 
SPIE 2014 Optics & Photonics Global Salary Report, 

CAN BE 
LESSONS

CAREER

“
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Women in Optics 
panel discussion 
and reception at 
Photonics West
The Women in Science and 
Technology Leadership 
session takes place Monday 
9 February at SPIE Photonics 
West. The distinguished 
panelists include SPIE 
Member Susan Tousi of 
Illumina (USA), and Allison 
Lami Sawyer of Rebellion 
Photonics (USA), who will 
share insight and wisdom 
about their individual 
journeys. Both are featured 
in the 2014-15 SPIE Women 
in Optics planner. 

This panel discussion is 
followed by a reception, 
offering refreshments and 
the opportunity to meet the 
panelists and connect with 
peers.

which showed a disparity of 40 percent in median 
salary between men and women.
 SPIE Member Chr ist ina Wi l l i s  of  Vision 
Engineering Solutions (USA) recalls that early in 
her career she sometimes 
imposed pressure on herself 
not to “look dumb,” which 
was counterproductive, 
especially when it meant 
holding back questions. 
She is now a believer in the 
phrase “the squeaky wheel 
gets the grease” as there 
have been times when she wished she had been more 
willing to ask for help or direction and not worry 
about other people’s perception. “I wish someone 
had encouraged me to be that squeaky wheel sooner” 
Willis says.
 Kirstin Baum is a graduate student at Philipps-
Universität Marburg (Germany) where she is working 
on a diffuse optical tomography system (DOT) for 
small-animal imaging and pre-clinical research. The 
principle is similar to computed tomography, using 
near-infrared light instead of ionizing radiation.

 Baum is also the founder and head of the project 
“Get ahead with optics” (www.women-in-optics.
org). This summer-school program in Tunisia 
assists young women studying optics and photonics 

by providing them with 
professional skills. SPIE 
sponsored the summer-
school in 2012. (Read 
more about “Optics in 
Tunisia” on page 31).
 With all that she does, 
including caring for a 
family, Baum wonders 

why there still aren’t many women in high-level 
positions in science. Baum feels that organizations 
that don’t encourage women (and mothers) will 
miss out on good workers. She points out that 
through everyday life, mothers have developed great 
organizational skills and can deal with stressful 
situations.
 “Never say I cannot do it,” Baum says. “And never 
be too shy to ask questions.” .
–Karen Thomas, SPIE Staff 

The women featured in the 
calendar introduce a range of 
career opportunities available in 
the optics and photonics field.

CAREER
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Photonics for  
a Better World

SMART ROADS IN THE 
NETHERLANDS

Well known as a bike-friendly nation, The Netherlands boasts 
around 18 million bicycles and 35,000 kilometers of bike lanes. 

The innovative project “SolaRoad” seeks to make greater use of the 
green infrastructure by paving bike paths with solar panels. Power 
generated by the SolaRoad’s panels will eventually be funneled into 
the national energy grid.
 The SolaRoad is the brainchild of the Netherlands Organization for 
Applied Scientific Research (TNO) and officially opened in November 
2014 in the town of Krommenie.
 “With SolaRoad, we are making double use of infrastructure,” says 
TNO project manager Wim van der Poel on the SolaRoad website 
(www.solaroad.nl). “Next to a mobility function, roads will now get a 
(sustainable) energy function as well. SolaRoad will be a starting point.”
 The road is made up of rows of crystalline silicon solar cells 
embedded in concrete and covered with a translucent layer of 
tempered glass. It has a non-adhesive finish and was built at a slight 
tilt in order to keep it clean and give the road maximum exposure 
to sunlight. 
 Because the panels lie almost flat, they produce about 30 percent 
less power than similar panels would produce on an angled rooftop. 
The idea is that surface area of The Netherlands’ total road network 
(around 140,000 km) is much larger than that of the rooftops that 
could hold solar panels, so could eventually produce more power.

Workers install a portion of SolaRoad, a public road that 
features embedded solar cells.

 The section that opened in November is about 70 m long. The plan 
is to extend the path to 100 m by 2016. .
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STARRY NIGHT

PHOTONICS FOR A BETTER WORLD

This glowing bike path is based on Vincent van Gogh’s Starry Night.

History and the future meet on a solar-powered bike path in 
Eindhoven (The Netherlands), built to honor the town’s most 

famous resident, Vincent Van Gogh. Opened in November 2014, the 
Van Gogh-Roosegaarde Bicycle Path from Studio Roosegaarde and 
Heijmans Infrastructure was inspired by Vincent Van Gogh’s famous 
painting “Starry Night.” The one-kilometer-long path uses solar LED 
lights to provide cyclists with a glowing green path at night. The new 
path is part of celebrations marking the 125th anniversary of the death 
of Van Gogh (1853 -1890), who lived in Eindhoven for a few years and 
used the town as a backdrop in several paintings.
 The glowing bits in the path are not actual stones. Using a smart 
coating material, the path’s designer, Daan Roosegaarde, was able 
to create 50,000 fluorescent “rocks” that were embedded into wet 
concrete. The coated pebbles charge throughout the daytime and 
light the trail at night for up to eight hours. A solar panel is also used 
to charge the trail on cloudy days.
 The solar bike path is a part of the Smart Highway project — a 
collaboration between Studio Roosegaarde and Heijmans. The goal 
of this project is to make roads and highways more sustainable with 
smart coating that will light the roads at night.
 According to Roosegaarde, the Van Gogh-Roosegaarde Bicycle 
Path is “all about connecting worlds of poetry and pragmatism.” 
He is inspired by the cultural history of Van Gogh, but also wants 

to connect the path to the future by creating “energy-neutral and 
poetic landscapes.”
 Riding or walking along the glowing path is “like moving through 
a fairy tale,” says Roosegaarde, who also notes that the concept will 
appeal to different people for different reasons. 
 “Some people will come because they’re interested in safety and 
energy-friendly landscapes, others will come because they want to 
experience art and science,” he says. “Personally, I think it’ll be a hot 
spot for a first date.”.
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PHOTONICS FOR A BETTER WORLD

LEAD-FREE GLASS DECOR
The decorative graphics sometimes found on 

perfume bottles, beer mugs, and baby bottles, 
etc., are often made of special glasses containing lead 
oxide, which can be a health hazard. 
 In order for printing inks to be durable, they must 
be made of chemically resistant glass, which usually 
contains a lot of silicon dioxide. This glass is melted 
above 1600 degrees Celsius — a temperature at which 
the base glass would normally deform. The added lead 
oxide lowers the melting temperature to below 600 
degrees Celsius, creating viable processing conditions.
 In preparation for a future EU Directive to 
banish potentially unhealthy lead oxide, some 
manufacturers are replacing lead oxide with bismuth 
oxide. But bismuth is also dangerous to health and 
the environment and it increases the cost of imprints. 
A new development by researchers at the Fraunhofer 
Institute for Silicate Research (ISC) (Germany) and 
the Forschungsgemeinschaft Technik und Glas e.V. 

(Germany) addresses this issue.
 “We have developed lead-oxide-free decorative 
paints, which do perfectly well without toxic 
substances,” says Anika Deinhardt, researcher at the 
ISC. “They are easy to process, have brilliant color, 
are chemically resistant, and do not contain rare or 
expensive elements.”
 The basis of these novel decorative paints is a glass 
that consists of mainly zinc oxide with aluminum 
oxide, boron oxide, and silicon dioxide (ZABS). Zinc 
oxide ensures the glass melts below 650 degrees 
Celsius. 
 “Through other additives, we are able to modify 
Z ABS further and adapt it to the respective 
requirements,” explains Deinhardt. So far, the 
researchers have reduced the melting temperature 
to 580 degrees Celsius. Work is underway to produce 
glasses with a processing temperature of 540 degrees 
Celsius. .

Lead-oxide-free colors have 
a high color brilliance and 
are chemically resistant.
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ALUMNUS BUILDS HOUSES, CAREER 
ON SOLAR DECATHLON EXPERIENCE
The US Department of Energy Solar Decathlon 

challenges collegiate teams to design, build, 
and operate solar-powered houses that are cost-
effective, energy-efficient, and attractive. Winning 
teams blend affordability, consumer appeal, and 
design excellence with optimal energy production 
and maximum efficiency.
 Since 2002, the Solar Decathlon 
ha s i nvolved 112 te a m s a nd 
influenced nearly 17,000 collegiate 
participants. Ryan Abendroth, 
founder of Passive Energy Designs 
(USA) — a company that consults 
on high-performing, low-energy 
buildings – credits his career 
to his participation in the Solar 
Decathlon 2009, an event he calls “transformative.” 
 Abendroth became involved with the Solar 
Decathlon while studying architecture at the 
University of Illinois Urbana-Champaign (USA). 
For the Illinois Solar Decathlon team, he performed 
energy modeling on Gable Home, which combined 
energy-efficiency practices and traditional building 
techniques and produced up to four times the energy 
it needed. The Illinois team won second place overall 
in the competition.
 “The experience did not just benefit my work, but 
it laid the foundation for all my work to come,” said 
Abendroth in an interview on the Solar Decathlon 
blog. Today, Abendroth uses his expertise to consult 
on energy-efficient buildings. To date, Abendroth has 

worked on more than 100 buildings to help others 
design and achieve ultra-efficient houses that are 
aesthetically pleasing and functionally livable. 
 In 2014, Abendroth joined the combined U.S.- 
German team of Rhode Island School of Design 
(USA), Brown University (USA), and Fachhochschule 
Erfurt (Germany) at Solar Decathlon Europe in 
Versailles (France) as an instructor and consultant.
 “The camaraderie among the students both times I 
competed was excellent. We built lasting friendships 
and professional networks,” said Abendroth. “It’s not 
just about a competition but rather an investment 
into all of the decathletes, their futures, and the 
future of the building environment.”
 Read more about the Solar Decathlon at www.
solardecathlon.gov. .

Gable Home — University of Illinois at Urbana-
Champaign Solar Decathlon 2009.
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PHOTONICS FOR  
A BETTER WORLD 
SPIE Professional launched 
its “Photonics for a Better 
World” series in the SPIE 
member magazine five  
years ago.

Do you have a question 
or comment about these 
articles?

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

Write to us at 
spieprofessional@spie.org.

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

Abendroth



RECOMMENDED READING

Flat plate magnifier
By Michael T. Eismann

TECHNOLOGY R&D

If you are a senior optics and photonics professional, you may have 
noticed that your eyesight is not quite as good as it used to be. 
Reading glasses can help considerably, but sometimes it would be 

nice to have just a little bit of magnification.
 An interesting article published in the September 2014 issue of 
Optical Engineering entitled “Flat-plate magnifier for magnifying the 
view of a distant object” attempts to address this problem. 
 Lead author Masataka Shirasaki (US), along with Takehiro Kodaira, 
Hiroshi Yamaguchi, and Tsuneo Takei of Nittoh Kogaku in Japan, 
seek to develop a flat optic that can be placed in an eyeglass frame to 
provide 3x magnification over a large part of the ocular field of view.
 To achieve magnification with a 3- to 4-mm plastic plate, they mated 
a two-dimensional array of two-mirror, micro-magnifying telescopes 
to a ray angle adjuster plate that directs the magnified ray bundles 
toward the center of rotation of the eye.
 The researchers then made a prototype magnifier using a plastic 
mold manufactured with high-precision, multi-axis diamond turning. 
Aluminum coating was used for the mirror surfaces. The prototype 
provided the requisite magnification but lacked image sharpness due 
to distortion and roughness of the parabolic micro-magnifier surfaces. 
 The authors describe their innovation with design equations and 
illustrate the primary components with figures.
 Perhaps we’ll have to wait for more refinement before we can buy a 
pair of these hands-free magnifiers at the local market or optometrist.
 Source: http://dx.doi.org/10.1117/1.OE.53.9.095107  .

Micro-magnifying telescope

Image performance of the 
prototype

Prototype magnifier

–SPIE Fellow Michael T. Eismann 
is a member of the SPIE Board of 
Directors and editor in chief of Optical 
Engineering. Micro-magnifier array

Direct view without magnification  
(left) and magnified view with  
the flat-plate magnifier (right).
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- All SPIE Journals are part of the SPIE 
Digital Library, the world’s largest 
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CALL FOR PAPERS ON

Education and Training in  
Light for Energy

Remote sensing tracks global 
environmental change  

The Journal of Photonics for Energy is celebrating the 
International Year of Light (IYL) with a special section on 
“Education and Training in Light for Energy.” This special 

section will cover new developments and innovations to teaching 
in the fields of photonics and optics as applied to renewable energy. 
It will center on novel research and “state-of-the-art” tools in 

education and training in optics 
and photonics for renewable and 
sustainable energy that will serve 
the next generation of scientists and 
engineers worldwide, particularly in 
the developing countries. 
 This call for papers is open to 
all interested applicants who have 
original and not yet published 
scientific work in the broad area of 
Education & Training in Light for 
Energy.
 Topics of interest will include but 
are not limited to the following:

• Educational tools in photonics for energy 
• Digital technologies in education (software, 

computer-assisted learning)
• 3D virtual reality in optics and photonics for 

renewable energy
• Multi- and interdisciplinary education and 

training 
• International cooperation and development in 

education and training
• Curriculum courses and laboratory development 
• Industry-needs driven curriculum development
• Training and continuing education in photonics 

for energy
• Metrics and evaluation of education and training
 SPIE Fellow Zakya H. Kafafi of Lehigh University (USA) is Guest 
Editor for “Education and Training in Light for Energy.” Joanna M. 
Millunchick of University of Michigan (USA) is Associate Guest Editor.
 Manuscripts are due February 1, 2015.
 More information: spie.org/jpe.

Earth observation from space has incomparable advantages 
for monitoring global change factors when compared with 
conventional methods. It allows monitoring of environmental 

changes at global and regional scales. This is done accurately and 
in real time. This type of observation can also track and monitor 
paroxysmal extreme environmental events in real time. The 2014 
edition of the Journal of Applied Remote Sensing (JARS) features 
a special section on “Earth Observation for Global Environmental 
Change,” presents new research on global change based on earth 
observation. 
 This special section includes nine papers divided into three 
sections: Earth observation for ice and snow; Earth observation for 
land and cities; and remote sensing methodologies. Huadong Guo 
of the Institute of Remote Sensing and Digital Earth at the Chinese 
Academy of Sciences served as guest editor. 
 Global change refers to changes in the biophysical environment 
resulting from natural factors or human activities, as well as changes 
in society and human well-being, Guo writes in the section editorial. 
Global environmental changes can pose a severe threat to the survival 
and development of humankind.
 Guo points out that global-change research requires advanced 

t heor ies a nd met hodolog ies for a na ly z ing 
large-scale, long-term temporal and spatial 
evolution. Earth observation from space, from 
visible to infrared to microwave wavelengths, 
has become an important technology for use 
in observing global change phenomena. The 
development and application of Earth observation 
are considered priorities in research on global 
changes. Comprehensive observation by multiple 
remote-sensing systems could provide an effective means for 
accurately observing global change.
 A project of the National Basic Research Program of China 
titled “Earth observation for sensitive variables of global change: 
mechanisms and methodologies” has been ongoing over the past 
several years, Guo continues. The research team has carried out 
spaceborne-airborne-ground remote-sensing experiments and 
obtained a large amount of observational data. This special section 
of the Journal of Applied Remote Sensing shows some of the research 
results.
 Eight of the papers are open access on the SPIE Digital Library: 
http://ow.ly/Ef0mB .

Kafafi

Millunchick

Guo

SPIEDigitalLibrary.org
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NIR spectroscopy 
aids aquatic training

Swimmers aiming to monitor and improve technique and 
patients striving to heal injured muscles have a new light-
based tool to help them reach their goals. A paper in the 

Journal of Biomedical Optics (JBO) describes the first measurements 
of muscle oxygenation under water, and the development of the 
enabling technology.
 “Underwater near-infrared (NIR) spectroscopy measurements 
of muscle oxygenation: laboratory validation and preliminary 
observations in swimmers and triathletes,” is an open-access 
publication in the December issue of JBO.

TECHNOLOGY R&D

Education and Training 
at SPIE Photonics West
Take advantage of face-to-face 
instruction from some of the biggest 
names in industry and research.
NEW AND FEATURED COURSES:
•  Head Mounted Displays for Augmented Reality 

Applications
•  Laser Systems Engineering
•  Powering and Integration of Laser Diode 

Systems
•  Laser Diode Beam Basics, Characteristics and 

Manipulations
•  Vibration Control for Optomechanical Systems
•  Introduction to Quantitative Phase Imaging (QPI)
•  Photon Upconversion Nanomaterials, 

Technologies and Biomedical Applications
•  Flow Cytometry Trends & Drivers
•  Laser Welding and Drilling  Fundamentals & 

Practices
•  Monte Carlo Modeling Explained
•  A Practical Guide to Specifying Optical 

Components
•  GaN Optoelectronics: Material Properties and 

Device Principles
•  Cost Conscious Tolerancing of Optical Systems

•  MTF in Optical and ElectroOptical Systems

For more information: 
www.spie.org/pwcourses

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

 “There are limited methods available for real-time measurements 
of human performance under water,” said JBO Associate Editor 
Marco Ferrari, a professor in the Department of Clinical Medicine, 
Public Health, Environment, and Life Sciences at the University of 
L’Aquila (Italy). “This paper is the first demonstration of the use 
of near-infrared spectroscopy to measure muscle oxygenation in 
athletes during swimming. It has implications not only as a new way 
to monitor sports performance, but also as a way of tracking and 
optimizing rehabilitation using water-based therapies such as cold-
water immersion therapy.”
 NIR spectroscopy is widely used in sensors for food and chemical 
quality control, in medical diagnostics, or in monitoring brain or nerve 
functions. It is increasingly used in athletics, noted lead researcher 
Professor Chris Cooper, Head of Research at the Centre for Sport and 
Exercise Sciences at the University of Essex (UK). Advancements in 
device hardware and software, including new wireless, telemetric, and 
wearable devices, have made near-infrared measurements possible 
within a variety of field-based sports, but currently available portable 
devices are not waterproof. Monitoring oxygen levels in the aquatic 
environment will provide swimmers with valuable feedback, and help 
ensure that working muscles have sufficient oxygen for sustained, 
strong performance.
 “The development of a waterproof near-infrared device will 
facilitate measurement of muscle oxygenation and blood flow in a 
previously inaccessible exercise setting,” Cooper said.
 Co-authors are University of Essex researcher Ben Jones and Marco 
Dat of Artinis Medical Systems (The Netherlands).
 Source: http://dx.doi.org/10.1117/1.JBO.19.12.127002 .

PortaMon-portable NIRS device (left), iSwim waterproof covering 
(right).
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Shedding light on 
the Golden Age of 
Islamic sciences
A f lour ishing of 

knowledge 
a n d  s c i e n c e 

inf luenced the A rab-
Islamic world dur ing 
the 8th through 13th 
centur ies and spread 
throughout Europe. To 
celebrate the “golden age” 
of Islamic sciences, the 
Optical Society of Tunisia 
hosted the workshop, 
Shedding Light on the 
Contributions of Muslim 
S c h o l a r s  t o  S c i e n c e 
and Technology, at the 
Tunisian Academy of 
Sciences on 3 December 
2014. The workshop was 
supported by SPIE and 
UNESCO.
 The workshop aimed to inspire young researchers and students 
through lectures demonstrating the significant aspects and 
innovations from the Golden Age of Islamic Sciences.
 In their talks, professors and doctors from around the world 
reflected on the important contributions of the golden age’s Muslim 
scientists.
 Speakers included:
• Juste Jean-Paul Ngome Abiaga, UNESCO (France)
• SPIE Member Manuel Filipe Costa, Universidade do Minho 

(Portugal)
• Charles Falco, University of Arizona (USA)
• SPIE Fellow Zohra Ben Lakhdar, Université Tunis El Manar 

(Tunisia)
• SPIE Fellow Vasudevan Lakshminarayanan, University of 

Waterloo (Canada)
• SPIE Fellow Maria Luisa Calvo Padilla, Universidad 

Complutense de Madrid (Spain)
• Ahmadou Wague, Université Cheikh Anta Diop (Senegal)
• SPIE Fellow Mourad Zghal, Université de Carthage (Tunisia)
 The workshop honored the legacy of Ibn al-Haytham, considered 
the father of the modern scientific method. He proved that light 
travels only in straight lines, and argued that light rays can bend 
when moving through different elements. 
 Ibn al-Haytham’s most famous work is his seven-volume treatise, 
The Book of Optics. This composition was written from 1011 to 1021 
while Ibn al-Haytham was supposedly under house arrest due to a 
failed project to dam the Nile. 
 The Optical Society of Tunisia will hold the workshop, Lighting up 
Africa with Lasers, Optics, and Fibers in Carthage 15-21 March 2015.
 More information: ow.ly/FHB2F .



Winter College
on Optics 2015
The ICTP Winter College 
on Optics will be held 9-20 
February 2015 and will 
cover all aspects of optical-
based space observing 
systems. The theme for 
2015 is Light: A Bridge 
Between Earth and Space.

Lectures are divided into 
three areas: optics and 
photonics components; 
instruments and 
technologies; and space 
applications.

An ICTP Preparatory School 
will be organized the week 
before the College (from 
2 to 6 February 2015) 
for a limited number of 
selected participants. The 
Preparatory School will 
provide background tutorials 
and exercises designed 
to help the participants in 
following the Winter College 
lectures.

The LAMP (Laser, Atomic 
and Molecular Physics) 
program is intended 
for presentations 
by the participants. 
All participants are 
encouraged to present 
their own research, either 
in poster form or as a short 
oral presentation, and the 
program will be finalized 
prior to the start of the 
College. Prizes, sponsored 
by SPIE, will be awarded.

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

Local organizers are SPIE 
Member Joseph Niemela 
and Miltcho B. Danailov.

More information:  
bit.ly/WC_optics2015 

The Abdus Salam International Centre for 
Theoretical Physics (ICTP), considered a core 
institution for physics and mathematics in the 

developing world, celebrated its 50th anniversary 
with a four-day celebration, 6-9 October 2014 in 
Trieste, Italy, where the institution began.
 Founded in 1964 by the late Nobel Laureate Abdus 
Salam, ICTP provides scientists from developing 
countries with continuing education and skills to 
conduct research and to study the latest advances 
in physics and mathematics and enjoy long and 
productive careers. ICTP has been a major force 
in stemming the scientific brain drain from the 
developing world.
 Now ready to begin a second half-century, 
the center is expanding into new areas such as 
telecommunications and renewable energy. 
 “It’s good to have the basic sciences that we’ve 
supported all this time: high energy physics, 
cosmology, condensed matter, and pure mathematics,” 
said ICTP director Fernando Quevedo. “But the vision 
of Salam was also for more applied subjects – climate 
change, telecommunications, and so on.” Another 
part of this expansion, Quevedo added, is that ICTP is 
starting new partner institutions outside Trieste that 
can run ICTP-type programs in their own regions.

THE NEXT 50 YEARS OF OPTICS
 Opening-day speaker Irina Bokova, Director-
General of UNESCO, highlighted the importance of 
ICTP as a hub for scientific collaboration. She pointed 
out that ICTP is the first global science research 
organization ever created and, “it has demonstrated 
that it is a successful model to respond to the needs 
of scientists in the developing world and to build 
scientific capacity.”
 Rwandan President Paul 
Kagame told the audience that 
ICTP enables scientists from 
Africa to return home and 
contribute. “Connecting our 
young people to the scientific 
mindset can help them be 
better citizens,” he said.
 In a roundtable discussion 
on t he nex t 50 yea rs of 
optics, SPIE CEO Eugene 
Arthurs noted a “worrying 
lack of translation of scientif ic advances into 
useful outcomes.” Basic science is a key element of 
the innovation infrastructure, but by itself is not 
sufficient. 
 Arthurs also said there is a growing scientific 

i l literacy among the nontechnical public and 
pol it ic ia ns in ma ny nat ions.  However,  t he 
International Year of Light and Light-based 
Technologies (IYL 2015) established by the United 
Nations is a once-in-a-lifetime opportunity for the 
photonics community to work toward increasing 
scientific awareness and knowledge.
 Several Nobel laureates gave talks at the program, 
including 2005 Physics Nobel winner Roy Glauber 
(Harvard University and College of Optical Sciences, 
University of Arizona) and Steven Weinberg 
(University of Texas at Austin), who shared ICTP 
namesake Salam’s 1979 Nobel Prize in Physics.
 Others speakers included SPIE Member John 
Dudley (Université de Franche-Comté), chair of the 
IYL 2015 steering committee and president of the 
European Physical Society, Alain Aspect (Laboratoire 
Charles Fabry, Institut d’Optique), and Peter Zoller 
(University of Innsbruck).
 “ICTP’s founding fathers, particularly Abdus Salam 
and his visionary partner, the Italian physicist Paolo 
Budinich, had a dream to create an institution that 
could bring scientific excellence to all corners of 
the world,” said Quevedo to a crowd of nearly 300 
attendees. “Today is a very special day for the ICTP 
community since we are celebrating 50 years of a 
unique institution that over the years has become 
more and more relevant to the needs of our planet 
and its inhabitants, for science is a key component of 
our culture, our development, and is one of the most 
effective means of our survival.” .

Rwandan President 
Paul Kagame

ICTP Director Fernando Quevedo and SPIE CEO 
Eugene Arthurs.

ICTP celebrates 50 years 
of scientific cooperation
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Read details and sample pages:  www.spie.org/books

NEW BOOKS 
FROM SPIE

Publications

20

Field Guide to  
Fiber Optic Sensors
William B. Spillman, Jr.  
and Eric Udd  

The continued improvement and reduction in 
costs associated with fiber optic technology 
associated with fiber sensors permit application 
areas that were previously inaccessible. These 
trends are expected to continue as new tech-
niques become available and older ones are successfully adapted to 
new applications. This Field Guide provides a broad introduction to a 
variety of fiber optic sensors that have been successfully developed 
from the 1970s to the present. A wide range of examples are provided 
to inspire readers with ideas for new sensors and uses.

Vol. FG34 · Print: SPIE Member $36 / Nonmember $42
 eBook: SPIE Member $31 / Nonmember $36 

Fiber Optic Sensors:  
Fundamentals and Applications
David Krohn, Trevor MacDougall, and  
Alexis Mendez
This fourth edition of Fiber Optic Sensors 
is revised and updated to include the new 
sensing technologies emerging in broad 
commercial use, with a focus on scatter-
ing-based distributed sensing systems. In 
addition, a chapter was added to describe 
biophotonic sensing systems and their ap-
plications.

This book covers a broad range of point 
sensors and distributed sensor technolo-
gies and their applications in a multiplicity 
of markets including energy, biomedical, 
smart structures, security, military, and 
process control. It illustrates how this portfolio of technologies has 
addressed many sensing problems that are difficult for conventional 
approaches and often require survival in extremely harsh conditions.

With the addition of two authors who bring 75 years of combined ex-
perience in fiber optic sensor technology, this edition is a significant 
update and an excellent resource for any engineer who has an interest 
in advanced sensing systems.

Vol. PM247 · Print: SPIE Member $73 / Nonmember $86
 eBook: SPIE Member $62 / Nonmember $73

Robust Speckle Metrology 
Techniques for Stress Analysis  
and NDT
Matias R. Viotti and  
Armando Albertazzi, Jr.
Optical techniques are usually applied  
inside laboratories equipped with tem-
perature, humidity, and vibration control. 
These techniques are very suitable for fast 
measurements due to their noncontact 
nature and their capability to measure on 
surfaces without special, time-consuming 
preparation. Among them, optical methods 
based on the speckle phenomenon have 
developed substantially over the last two 
decades due to the development of digital 
image processing, digital cameras, comput-
ers, lasers, and optical components. How-
ever, applying speckle methods outside of the laboratory becomes a 
challenging task. This book presents techniques and tools that will en-
able the development of robust measurement instruments to be used 
outside the laboratory for nondestructive structural-integrity-evalu-
ation devices. Additionally, several technical solutions that combine 
mechanical systems to solve industrial measurement demands are 
described.

Vol. PM251 · Print: SPIE Member $50 / Nonmember $59
 eBook: SPIE Member $43 / Nonmember $50

Field Guide to  
Linear Systems in Optics
J. Scott Tyo and Andrey S. Alenin
“Linear systems” is a broad and important 
area in many scientific and engineering disci-
plines, and it is especially important in optics 
because it forms the basis for Fourier optics, 
diffraction theory, image-quality assessment, 
and many other areas. This Field Guide pro-
vides the practicing optical engineer with a 
reference for the basic concepts and tech-
niques of linear systems, including Fourier 
series, continuous and discrete Fourier trans-
forms, convolution, sampling and aliasing, 
and MTF/PSF using the language, notation, 
and applications from optics, imaging, and diffraction.

Vol. FG35 · Print: SPIE Member $36 / Nonmember $42
 eBook: SPIE Member $31 / Nonmember $36



EVENTS

SPIE Photonics West 2015, 7-12 February in San Francisco 
will present the latest in light-driven technologies from 
biomedical diagnostics to developments in efficient high-

power lasers. 
 One of this year’s most prominent themes at Photonics West 
became obvious on 7-8 October 2014, 
with the announcement of the Nobel 
Prizes in Physics and Chemistry. (See 
page 16 in this issue.)
 Eric Betzig Stefan Hell, and William 
Moerner — all familiar faces at Photonics 
West and other SPIE events – shared the 
chemistry prize for their work on super-
resolution microscopy. 
 Hell’s approach is based on stimulated 
emission depletion (STED) microscopy, 
which he developed in 2000. With one 
laser beam stimulating f luorescent 
molecules to glow, and another canceling 
out most of the fluorescence, an image 
beyond the diffraction limit is created. 
Betzig and Moerner worked separately 
on the single-molecule spectroscopy 
method, in which the f luorescence of 
individual molecules is controlled. Just 
a few molecules are imaged during 
successive scans. Combining the images 
yields a dense composite image. 
 James Fujimoto, Biomedical Optics 
Symposium (BiOS) chair at Photonics 
West, sees the Nobel Prize as an important 
recognition of the impact of not just a 
distant theoretical discovery, but work 
that leads directly to saving lives. 
 “I think this recognizes not only the powerful impact that 
nanoscopy has had to date, but also the potential for accelerating 
the pace of fundamental biological and medical research in the 
future,” Fujimoto says. “These advances will have a profound 
impact on improving health care and reducing human suffering.”
 Moerner, a member of SPIE and presenter at SPIE events for the 
past 25 years, will give a keynote talk at Photonics West: “Extracting 
information from single molecules in 3D super-resolution imaging 
and from dynamical processes in solution” as part of the Single 
Molecule Spectroscopy and Superresolution Imaging conference.
 Betzig is coauthor of “Extended resolution structured 

Multifaceted conference celebrates Nobel Prize winners 

illumination imaging of dynamic process in living cells” in the 
same conference. Both of these laureates are coauthors of additional 
papers at BiOS this year. In addition, they will speak at a Sunday 
evening plenary session chaired by Bruce Tromberg, Beckman 
Laser Institute director at UC Irvine. Tromberg is also chair of 

this year’s Translational Research 
v ir tual symposium, highlighting 
technologies with a potential near-
term impact on healthcare. He says 
that the Nobel Prize illustrates the 
importance of fundamental principles 
of optics and photonics. “Their impact 
has extended deeply into biology and 
medicine through innovative concepts 
and multidisciplinary collaborations.”
 Daniel Farkas, CEO of Spectral 
Molecular Imaging, Inc. and chair of 
the BiOS program track on Biomedical 
Sp e c t r o s c opy,  M ic r o s c opy a nd 
Imaging, echoed Fujimoto’s comments 
about the importance of the Nobel 
Prize. “The microscope is, for good 
reasons, an icon of the sciences, and 
in the hands of these innovative 
scientists and their followers, it has 
been enhanced to better probe and 
reveal the intricacies of living matter, 
down to the molecular level.” Nine 
conferences in that program track 
cover the latest developments in 
biomedical imaging techniques.
 B i O S ,  t h e  w o r l d ’ s  l a r g e s t 
internat ional biomedica l opt ics 

symposium, begins on Saturday, 7 February. That evening features 
the popular Hot Topics session, facilitated by SPIE Member Sergio 
Fantini, where experts from across the spectrum of biophotonics 
give short updates about exciting advances in their technologies. 
(See sidebar on page 35.)

NOBEL PRIZE IN PHYSICS
 The Nobel excitement at Photonics West is not confined to 
microscopy alone. This year’s Nobel Prize in Physics went to 
Isamu Akasaki, Hiroshi Amano, Shuji Nakamura and honored for 
their “invention of efficient blue light-emitting diodes which has 
enabled bright and energy-saving white light sources.” All three 
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The STED microscopy (circular inset image) 
provides approximately ten times sharper 
details of filament structures within a 
nerve cell compared to a conventional light 
microscope (outer image).
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EVENTS

have contributed to papers in the OPTO symposium 
at Photonics West. 
 “The invention of the blue light-emitting diode is 
a unique milestone in the history of technologies,” 
said Klaus Streubel, head of corporate technology 
for lighting manufacturer OSRAM AG. “By ‘taming’ 
the gallium nitride material system, it was possible 
to close the last gap in the visible spectrum of 
LEDs. LEDs have already penetrated basically all 
of our daily life, and in a few years, white LEDs will 
dominate general illumination.” Streubel is chair 
of the annual conference “Light-Emitting Diodes: 
Materials, Devices, and Applications for Solid State 
Lighting” at Photonics West.
 All three of the Physics laureates have a long 
history with SPIE, and each is an author of two papers 
at Photonics West this year. All of the laureates’ 
papers are in the conference Gallium Nitride 
Materials and Devices X, which runs 9-12 February.
 Another Nobel winner, the 
2013 laureate in Medicine, 
w i l l  a l so be i n t he hou se . 
Thomas Südhof will present a 
Neurophotonics plenary talk 
on Tuesday, 10 February at 2 
pm. “The Neurexin Enigma 
– from Synapse Formation to 
Schizophrenia” will look at recent 
studies aimed at understanding how neurexins and 
their ligands are associated with brain disorders.

OPTO HIGHLIGHTS SOLAR POWER
 The OPTO symposium includes topical program 
tracks on Photonic Integration, MOEMS-MEMS, 
Semiconductor Lasers and LEDs, and others 
including content in the virtual symposia on Green 
Photonics and 3D Printing (See “3D printing reaches 
critical mass at SPIE Photonics West,” in SPIE 
Professional, October 2014).
 Chairs for the OPTO symposium are SPIE Fellows 
David L. Andrews of University of East Anglia 
Norwich (UK) and Alexei L. Glebov of OptiGrate 
Corp. (USA). Co-chairs are SPIE Fellow Shibin Jiang 
of AdValue Photonics (USA) and Jean Emmanuel 
Broquin of IMEP-LAHC (France).
 A 2013 study by Credit Suisse concluded that 
United States energy growth over the next decade 
will be achieved with 85 percent renewables. Solar 
production, said the report, will increase to 11 
times its current level, and by 2025 approximately 
12 percent of electricity generation will come from 
wind and solar.

 More recently the International Energy Agency 
(IEA) looked farther ahead and issued a roadmap 
showing that photovoltaic solar could deliver 16 
percent and solar thermal 11 percent of the world’s 
electricity in 35 years. Both reports cited cost 
reductions due to technology advances as a major 
driver of the expansion. Those advances are evident 
at Photonics West. 
 A key component of the Green Photonics virtual 
symposium, solar technologies have an increasing 
presence at Photonics West. Green Photonics 
chair Stephen Eglash of Stanford University (USA) 
says important topics related to solar include 
nanophotonics, light management, and engineered 
optical structures.  There are papers on GaAs and 
other III-V materials, Si, organic and dye-sensitized, 
hybrid organic/Si nanowire, carbon nanotube, hot 
carriers, ZnO, and others.
 “The range of photovoltaic technologies being 
investigated and reported at Photonics West is 
extraordinarily broad,” Eglash says. 
 Eglash also points out “many papers on batteries, 
providing strong evidence of the importance of 
improved batteries — for consumer electronics, 
electric vehicles, and grid-scale storage.” Laser-
processing techniques hold great promise for 
developing superior anodes, cathodes, and other 
battery materials. “Batteries are hugely exciting and 
more important all the time,” he says.
 

LASE HIGHLIGHTS
 The LASE symposium brings together a broad 
range of laser-related technologies including laser 
source engineering, nonlinear optics, laser micro/
nanoengineering, and more. 
 Wednesday’s LASE plenaries 
begin with Donald Cornwell, Jr., of 
NASA Space Communications and 
Navigation Program talking about 
NASA’s optical communications 
program, working toward the 
Deep-space Optical Terminal 
for communications to Mars and 
beyond. Next, Jens Limpert of 
Friedrich Schiller University in Jena, Germany, will 
discuss “Coherent Combination of Ultrafast Laser 
Pulses: A Route to Joule-Class High Repetition Rate 
Femtosecond Lasers.” The third LASE plenary, by 
Xiaoyan Zeng of China’s Wuhan National Laboratory 

Südhof

Cornwell

Continued on page 36  

BiOS Hot Topics 
The BiOS symposium will 
open with the presentation 
of the 2015 Britton Chance 
Biomedical Optics Award to 
SPIE Fellow Lihong Wang 
of Washington University 
in St. Louis (USA). Wang 
is being recognized for 
his pioneering technical 
contributions and 
visionary leadership in 
the development and 
application of photo-
acoustic tomography, 
photoacoustic microscopy, 
and photon transport 
modeling,  He will then 
speak on “Photon-Phonon 
Synergy: Photoacoustic 
Tomography and Beyond.”

Other BiOS speakers and 
their topics include:

• Vadim Backman, 
Northwestern University 
(USA), “Cancer Screening 
and Nanoscale Cytology” 

• Brett Bouma, Wellman 
Center for Photomedicine 
(USA), “Endoscopic OCT” 

• David Roberts, 
Dartmouth Hitchcock 
Medical Center (USA), 
“Fluorescence-guided 
Resection of Intracranial 
Tumor” 

• SPIE Member Peter So, 
Massachusetts Institute 
of Technology (USA), 
“Nonlinear Microscopy”

• SPIE Member Paola 
Taroni, Politecnico di 
Milano (Italy), “Optical 
Assessment of Collagen 
and Breast Cancer” 

• Rafael Yuste, Columbia 
University (USA), 
“Simultaneous Imaging of 
Neural Activity in 3D” 

 35JANUARY 2015 | SPIE Professional 35JANUARY 2015 | SPIE Professional



36 SPIE Professional | JANUARY 2015

for Optoelectronics (see article on page 18), is on 
”Laser 3D Printing of Metallic Components and its 
Industrial Applications.” 
 Friedheim Dorsch, chair of the LASE conference on 
High-power Laser Materials Processing, highlights 
excit ing developments to be presented from 
automakers and others in laser joining of dissimilar 
materials. Advances in this area “enable lightweight 
construction of cars and other vehicles to contribute 
to the reduction of CO2 emissions,” says Dorsch. 
 Symposium chairs for LASE are SPIE Fellow 
Yongfeng Lu of University of Nebraska Lincoln 
(USA) and Guido Hennig of Daetwyler Graphics 
(Switzerland). SPIE Fellows Andreas Tünnermann 
of Fraunhofer-IOF (Germany) and Friedrich-Schiller 
University (Germany), and Bo Gu of Bos Photonics 
(USA) are LASE symposium co-chairs.

TWO MAJOR EXHIBITIONS
 Beyond the technical events, for many Photonics 
West attendees the big draw is the exhibit hall. The 
symposium features two exhibitions – the BiOS 
EXPO on the opening weekend, 7-8 February; and 
the Photonics West Exhibition on 10-12 February. 
 The Photonics West Exhibition is the largest in 
North America, with 1,250 exhibiting companies 
spread over more than 400,000 square feet of space. 
Smaller but no less impressive, the BiOS EXPO is the 
world’s largest biomedical optics exhibit, with more 
than 230 exhibitors booked for this year. 

SPIE PHOTONICS WEST
t Continued from page 35 provide valuable information for small businesses.

 Highlighting the industry program, an Industry 
Keynote talk on 10 February at 12:30 pm will feature 
Mario Paniccia talking on “Silicon Photonics for 
a New Era of Scalable Bandwidth.” SPIE Fellow 
Paniccia, general manager of Intel’s Silicon Photonics 
Group and Data Center Group, will present Intel’s 
perspective and trends for fundamental changes to 
data centers — including server architecture, “the 
rack”, networking, and pooled resources — enabled 
by silicon photonic interconnects and wafer-scale 
integration.

2015 SPIE STARTUP CHALLENGE
 The Startup Challenge is a lively, interactive 

Student events at 
Photonics West
Photonics West offers 
several opportunities 
for students to extend 
their network, learn from 
experts in their fields, and 
start building a career.

Student Lunches with 
the Experts

The chance to meet and 
talk with experienced (and 
sometimes legendary) 
photonics professionals 
is a golden opportunity 
for students at Photonics 
West. 

Two Student Lunches with 
the Experts are planned: 
one in conjunction 
with BiOS on Sunday, 
8 February, and one 
symposium-wide lunch on 
Tuesday, 10 February. The 
experts will share their 
experience and wisdom on 
career paths in optics and 
photonics. Both lunches 
begin at 12:30, but seating 
is limited and attendance 
is first come, first served.

Student Chapter 
Leadership Workshop

Student chapter leaders 
from around the world 
meet to discuss student 
chapter problem solving, 
SPIE student chapter 
news and benefits, and 
professional development.

Other student chapter 
events include a dinner for 
professional development 
and networking, and an 
info session on student 
chapter programs and 
benefits.

“No Ties” Student 
Social

At this popular event, 
students can relax and 
meet with new friends at 
an off-site venue.

“pitch competition” in which new entrepreneurs 
in photonics have just three minutes to pitch their 
idea to a team of expert 
judges. The w inner 
will receive $10,000 
in cash from founding 
pa r t ner J E NOP T IK 
and $5,000 worth of 
equipment. The lead 
sponsor is Hamamatsu, 
and supporting sponsors are TRUMPF, Edmund 
Optics, and Open Photonics. 
 The event runs in the late afternoon on 11 February.
Above, 2014 w inner Rober t McLaughl in of 
the University of Western Australia shows the 
winning product, a miniaturized optical coherence 
tomography (OCT) probe.

JOB FAIR AT PHOTONICS WEST
 Whether you’re looking for a better job, re-entering 
the workforce or just starting out, plan to visit the 
SPIE Job Fair at Photonics West in San Francisco 
10-11 February.
 Admission is free to those with technical conference 
or exhibition badges for Photonics West, and all 
services through the SPIE Career Center are free to 
individuals seeking employment. Recruiters from 
top optics and photonics companies will be available 
to discuss current and future job openings onsite at 
the Moscone Center.
 Over the years, SPIE has worked with more 
than 3000 companies, recruiters, and research 
institutions to help find technicians, technical sales 
people, scientists, and engineers.
 Can’t make it to the Job Fair in person? Go online 
to post your resume at spie.org/careercenter..
–Rich Donnelly, SPIE Staff

Read Online 
 spie.org/spieprofessional

 Exhibit-only attendees have access to both 
exhibitions and an array of industry events. Panel 
discussions will cover topics for individuals, startups 
and small companies ranging from f inancing 
businesses in life sciences and healthcare to 
marketing and to what startups need to be successful. 
 Workshops covering export control regulations, 
including ITAR regulations and the U.S. Munitions 
List Category XII proposed rule changes, will also 
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2015 
PHOTONICS 
WEST•
Plan to Attend
www.spie.org/pw1

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

The Moscone Center
San Francisco, California, USA

ITAR list rewrite  
will impact photonics

The rewrite of Category XII of the US Munitions 
List (USML) is part of the Administration’s 
Export Control Reform (ECR) initiative. The 

USML contains the items controlled under the 
International Traffic in Arms Regulations (ITAR), which 
has stricter export requirements than the Commerce 
Control List (CCL). Category XII of the USML covers 
much of the optic and photonic commodities and 
components controlled under ITAR regulations.
 There are 10 Categor y XII subcommittees 
addressing:
• Cryocoolers 
• Image intensified tubes and cameras, and EMCCD 

devices and cameras
• Lasers
• Optics
• Readout Integrated Circuits (ROICs)
• SWIR FPAs and cameras
• Uncooled FPAs, camera cores, cameras, and systems
• Cooled cameras
• Guidance/Navigation/Gyros

• Stabilized platforms/gimbals
 Publication of the proposed regulation for this 
category in the Federal Register is expected by early 
2015, with an open community comment period to be 
announced in the Federal Register. Category XII is 
important not only to the military and industry, but 
also to research universities that accept Department of 
Defense funding and manage the unique challenge of 
complying with all categories of controls. A roundtable 
discussion will take place at SPIE Photonics West 2015 
to collect input on areas of concern; both US and non-
US organizations that deal with ITAR related issues 
are encouraged to participate. 
 Industry representatives and others interested in 
the impact of the USML rule changes are urged to 
attend the roundtable at Photonics West on Tuesday, 
10 February 2015 at 5 pm.
 Industry representatives and others interested 
in the impact of the USML rule changes are urged 
to attend the roundtable at SPIE Photonics West on 
Tuesday 10 February 2015 at 5 pm..

PRISM Awards
Perhaps the highlight 
of a busy week in San 
Francisco is the PRISM 
awards ceremony and 
Banquet, where SPIE and 
Photonics Media recognize 
the most innovative 
technologies in the optics 
and photonics industry 
that break conventional 
ideas, solve problems, 
and improve life through 
photonics. The gala 
evening takes place on 11 
February and requires an 
advance ticket. 

Finalists in nine categories 
were announced in 
November 2014. See the 
list of PRISM finalists on 
page 4.

EVENTS
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‘Grand Challenge’ at SPIE Medical Imaging

At tendees at the Computer-A ided Diagnosis 
conference at SPIE Medical Imaging – as well as 
scientists throughout the world – will help create 

and disseminate advanced quantitative image-analysis 
systems for diagnosing malignant 
l u n g  n o d u l e s  w i t h  c o m p u t e d 
tomography (CT) and improved 
computer-aided diagnosis. This 
“SPIE-A A PM-NCI Lung Nodule 
Classification Challenge,” is expected 
to yield advances in computer-aided 
diagnosis and, ultimately, in precision 
medicine. Training-set cases were 
released in November 2014. Test 
datasets will be released 9 January 
2015, and test-set classif ication 
results will be due 6 February 2015. Results will be 
presented and discussed at SPIE Medical Imaging.
 Other technical events at SPIE Medical Imaging, 21-
26 February in Orlando, FL (USA), include the following 
workshops:
• Uncertainties in the Medical Imaging Chain
• Novel Robots for Less Invasive Surgery
• Imaging Genetics
• Radiology for the Non-Radiologist
• Live demonstrations by systems and algorithm developers 

for computer-aided diagnostics
• Power of pathology: predicting disease aggressiveness 

from tissue slides
 In addition, a panel of experts will explore “CAD Grand 
Challenge-Present and Future.”
 This year’s plenary speaker, Douglas L. Packer of the 
Mayo Clinic (USA) will discuss his translational work on the 
mechanisms of atrial fibrillation and/or cardiac arrhythmias. 

Packer’s clinical work investigates the development of new 
energy sources for the medication of cardiac tissue. 
 Eliot Siegel of the University of Maryland Medical Center 
(USA) will give a keynote presentation on “Big Data,” 

currently one of the hottest topics in 
medicine from a research and clinical 
perspective. Big Data is described 
as encompassing four Vs — volume, 
velocity, variety, and veracity. 
 In h is key note presentat ion, 
SPIE Member Mark Anastasio of 
Washington University in St. Louis 
(USA), will review the advancements 
in practical image-reconstruction 
appr o ac he s  for  photo ac ou s t ic 
computed tomography (PACT) as 

well as applications of PACT to transcranial brain imaging 
and breast-cancer detection.
 Other keynote speakers include:
• Tanveer Syeda-Mahmood, IBM Almaden Research Center 

(USA)  
• David Mankoff, University of Pennsylvania (USA)
• Jason R. Swedlow, University of Dundee (UK)
• Mike Fitzpatrick, Vanderbilt University (USA)
• Dianne Georgian-Smith, Harvard Medical School (USA)
• Daniel Sodickson, New York University School of Medicine 

(USA)
• Ulysses G. J. Balis, University of Michigan Health System 

(USA)
 Symposium chairs for SPIE Medical Imaging are SPIE 
members David Manning of Lancaster University (UK) 
and Steven C. Horii, of University of Pennsylvania Health 
System (USA).
 More information: spie.org/MI..

IS&T/SPIE Electronic Imaging
The IS&T/SPIE Electronic Imaging symposium 

will be held at the Hilton San Francisco, Union 
Square, 8–12 February. It will feature 21 technical 

conferences covering all aspects of electronic imaging, 
including image sensing, 3D displays and processing, 
computational and digital photography, augmented and 
virtual reality, color imaging and perception, image and 
video compression, mobile imaging, media security and 
forensics, and computer vision.
 Alexei (Alyosha) Efros of University of California, 
Berkeley (USA) will give a plenary talk on “Analyzing Social 
Interactions through Behavioral Imaging.” 
 In a second plenary session, James M. Rehg of Georgia 
Institute of Technology (USA) will discuss “What Makes Big 
Visual Data Hard?”

 IS&T/SPIE Electronic Imaging will also feature:
• 21 technical conferences covering aspects of electronic 

imaging, from image sensing to display and hardcopy
• 16 Short courses taught by experts from academia and 

industry
• An industry exhibition and employment marketplace
• A 3D theatre session screening the latest 3D films 
• An interactive demonstration session of hardware, 

software, display, and research products
Symposium chair is Sheila Hemami of Northeastern 
University (USA). SPIE member Choon-Woo Kim of Inha 
University (Republic of Korea) is co-chair.
 Attendees of Electronic Imaging are invited to the SPIE 
Photonics West exhibition, which will be held at the nearby 
Moscone Center during the same week.
 More information: spie.org/EI .
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The 22nd annual SPIE Smart Structures 
and Material Systems + Nondestructive 
Evaluation and Health Monitoring (SS/NDE) 

will take place 8-12 March in San Diego, CA (USA). 
This international symposium brings together 
engineers and researchers from government, 
military, academia and the commercial sector to 
discuss the current status and future directions of 
smart structures and materials, NDE, and health 
monitoring.
 This year’s conferences include nondestructive 
testing; active and passive smart structures; 
multifunctional materials and composites; and 
electroactive polymer actuators and devices (EAPAD). 
 Five plenary speakers will begin with presentations 
of the SSM Lifetime Achievement Award to Gregory P. 
Carman of University of California, Los Angeles (USA) 
and the NDE Lifetime Achievement Award to Peter B. 
Nagy of University of Cincinnati (USA).
 The plenary speakers are:
• A lexander Michael is of Fraunhofer-IK TS 

(Germany), “Potential and challenges for the 
application of smart advanced ceramic materials”

• Donald Leo of University of Georgia (USA), 
“Biomolecular material systems: harnessing 
nature’s smart materials for sensing, actuation, 
and energy conversion”

• Nobuo Takeda of University of Tokyo (Japan), 
“Optical fiber-based structural health and process 
monitoring of advanced composite structures”

• Massimo Ruzzene of Georgia Institute of Technology 
(USA), “Guided acoustic wavefield imaging for 
damage detection, structural characterization, and 
transducer design”

• Shiv Joshi of NextGen Aeronautics, Inc. (USA), 
“Smart sensors and actuators: from concepts to 
products”

 The 17th annual electroactive polymers (EAP)-
in-action session and demonstrations, chaired by 
SPIE Fellow Yoseph Bar-Cohen from Jet Propulsion 
Lab (JPL) (USA), will be held on 9 March. Attendees 
will meet technology developers and get hands-on 
experience with the emerging technology, EAP. In 
the EAPAD keynote presentation, Brett Kennedy of 
JPL will discuss RoboSimian and the advancement 
of mobile manipulation in robotics.
 SPIE is partnering with the San Diego Zoo 
again this year to host a panel discussion at the 
Bioinspiration, Biomimetics, and Bioreplication 
conference on the current state of bioinspiration in 
the research lab, its challenges, and future solutions.
 A representative from the zoo’s Center for 
Bioinspiration will bring an “animal ambassador” 
to demonstrate how engineers can transfer ideas 
and capabilities from nature to commercial products, 
services, and processes that benefit the world.
 Open to all attendees, the panel will focus on 
all aspects of engineered biomimicry, including 
education, awareness, applications, research, and 
funding sources.
 Symposium chairs are SPIE member Victor 
Giurgiutiu of University of South Carolina 
(USA), and SPIE Fellow Christopher S. Lynch 
of University of California, Los Angeles (USA). 
Co-chairs are SPIE Member Jayanth N. Kudva of 
NextGen Aeronautics, Inc. (USA) and  Theodoros 
E. Matikas of University of Ioannina (Greece).
 More information: spie.org/ssnde .

Smart Structures/NDE

Advanced Lithography 
The 40th annual SPIE Advanced Lithography symposium, 22-26 

February in San Jose, CA (USA), features seven complementary 
conferences covering a full spectrum of lithography and 

patterning topics. Joint sessions between the conferences offer 
opportunities to cover topics common across these areas.
• Extreme Ultraviolet (EUV) Lithography VI 
• Alternative Lithographic Technologies VII 
• Metrology, Inspection, and Process Control for Microlithography XXIX 
• Advances in Patterning Materials and Processes XXXII 
• Optical Microlithography XXVIII 
• Design-Process-Technology Co-optimization for Manufacturability IX 
• Advanced Etch Technology for Nanopatterning IV 
 Technical events include two panel discussions covering current 
issues in lithography and identifying new ways to complement one 
technology with another:
• Nanotechnology in Microlithography Panel Discussion: Preparing 

for 3D 2.0: Metrology for the Next Wave of 3D Devices
• Panel Discussion on Dimensional Scaling, Design Optimization, 

and Metrology: What are we missing?

 Three leading 
researchers will give 
plenary talks on the 
latest directions 
and most promising 
breakthroughs.
• SPIE Fellow Alan Willner of the University of Southern California 

(USA) will discuss the National Photonics Initiative and recent 
successes in advocacy and raising awareness of photonics research.

• Tsu-Jae King Liu of the University of California, Berkeley (USA) will 
discuss challenges for transistor scaling and for cost effective 3D 
integration to sustain the growth of the semiconductor industry.

• Xiaowei Shen of IBM Research (China) will discuss his research 
interests in computer architectures, and innovations for big data and 
cloud computing.

 Symposium chair for SPIE Advanced Lithography is SPIE Fellow 
Mircea V. Dusa of ASML US Inc. Co-chair is SPIE Fellow Bruce W. 
Smith from Rochester Institute of Technology (USA).
 More information: spie.org/AL .
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Technical events in 2015 build  
communities, celebrate Year of Light

In addition to the high-profile symposia that SPIE is best known 
for, such as Photonics West, many smaller meetings also play a key 
role in fostering technical communities and advancing progress in 

their fields. These events might be as small as 150 people, but some of 
them are the one “go-to” meeting for many of their attendees each year. 
 One such meeting is the Laser Damage Symposium — held 
each September in Boulder, Colorado, and formerly 
known as “Boulder Damage” – which held its 46th 
annual event in 2014. But each year, some new 
events are created in response to a growing 
technology or a new audience, and in 
2015, the International Year of Light, 
there is a bumper crop.
 It’s worth remembering that SPIE 
itself began as a small gathering of 
engineers who got together in the 
Los Angeles area to share their 
ideas and discoveries. Meeting 
at a restaurant or at someone’s 
home each month, competitive 
instincts were put aside in favor 
of the idea that information 
sharing would ultimately “f loat 
all boats” and benefit everyone 
working on related problems. These 
small gatherings grew and resulted 
in the need for an annual meeting, 
which eventually became SPIE Optics + 
Photonics, the annual symposium in San 
Diego.
 Take a look at the list below and see if there’s an 
event that clicks with your interests. Think about contributing or 
attending – your own personal celebration of the International Year 
of Light. 
 NANO-BIO SENSING, IMAGING & SPECTROSCOPY (NBSIS), 
Jeju, Korea, 25-27 February. Co-sponsored by SPIE, this event will 
explore all aspects of nanotechnologies applied to biophotonics. 
Sensing, imaging, spectroscopy, and displays will be well represented. 
 OPTICS + OPTOELECTRONICS, Prague, 13-16 April. Topics 
at this symposium include petawatt photonics, high-power and 
high-repetition-rate systems, diode-pumped laser systems, and free-
electron lasers, along with advances in optical sensing, holography, 
x-ray optics, metamaterials, and nonlinear and quantum optics. A 
special session will examine prospects for inertial fusion energy, with 
invited speakers and keynote talks from partners in the HiPER laser 
energy project and the National Ignition Facility.
 MICRO TECHNOLOGIES, Barcelona, 4-6 May. Smart sensors, 
bio-MEMS and microdevices are among the tiny technologies that 
are the focus of SPIE Micro Technologies in Spain. Energy harvesting 
and smart power, reconfigurable hardware, low-power electronics and 
wireless communication for cyber-physical systems are all part of 
the big picture at this event, offering an opportunity for people from 
academia and industry to share ideas and inventions. 

 PACIFIC RIM LASER DAMAGE, Shanghai, 17-20 May. Asia’s 
event for those working in high-power/high-energy lasers, materials 
and thin films, durability, properties modeling, testing, and 
component fabrication. Coatings, crystals, ceramics, optical glasses 
and fibers will all be covered. 

 BIOPHOTONICS SOUTH AMERICA, Rio de Janeiro, 
23-25 May. Held at the Copacabana Palace Hotel on 

Rio’s famous Copacabana Beach, the event is 
co-located with the 15th biennial congress 

of the Internat ional Photody namic 
Therapy Association. The program 

will include photonic techniques for 
diagnostics and treatment using 

light-biological system interactions 
to collect biochemical/structural 
information, induce photonic or 
photochemical response, and 
monitor in situ response.
 FIAT LUX: INTERNATIONAL 
SCIENTIFIC THEOLOGICAL 
CONFERENCE ,  Rome, 3-5 

June.  In celebrat ion of  t he 
International Year of Light, this 

unique conference will convene 
technical and humanistic experts 

to examine a large spectr um of 
open questions on the understanding, 

interpretation and use of light. The general 
topics include Light, Space and Time; Light as 

Knowledge, Communication & Arts; and Light is 
Life. Organized and co-sponsored by SPIE, this will be 

a fascinating and stimulating three-day event.
 EUROPEAN CONFERENCES ON BIOMEDICAL OPTICS, 
Munich, 21-25 June. Co-located with Laser Munich 2015-World of 
Photonics, this event is a forum to span the gap between basic research 
and instrumentation engineering, all the way to clinical translation 
research and mature clinical trials. This is the largest such event in 
Europe for researchers, scientists, engineers and clinicians who are 
developing applications of optical science and photonic technologies to 
problems in biomedical science and medicine. Co-sponsored with OSA.
 OPTICAL METROLOGY, Munich, 22-25 June. Topics include the 
latest in optical metrology, videometrics and machine vision with 
applications for solving measurement and inspection problems in 
industrial design and production engineering, vehicle navigation, 
multimedia technology, biotechnology, architecture, archaeology 
and arts. Preservation of our shared cultural heritage is a special 
emphasis.
 OPTICAL SYSTEMS DESIGN, Jena, 7-10 September. The premier 
European event for optical instrumentation with the latest advances 
in optical systems applications, materials, and processing, this 
event is appropriately located in Europe’s historical center of optical 
technology. Includes optical design and engineering, illumination 
optics, physical optics, detectors, and more.
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Baltimore Convention Center
Baltimore, Maryland, USA

DSS EXPO: 21-23 April 2015

Conferences & Courses: 20-24 April 2015

2015 DSS•
THE EAST COAST’S LARGEST SCIENTIFIC CONFERENCE 
AND EXHIBITION ON OPTICS, IMAGING, AND SENSING

Register Today
www.spie.org/dss1
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 X-RAY AND NEUTRON PHASE IMAGING 
WITH GRATINGS, Bethesda, MD, 8-11 September. 
This Third Meeting of X-Ray and Neutron Phase 
Imaging with Gratings (XNPIG2015), dedicated to 
the development of phase contrast imaging with 
penetrating beams and their applications in medicine, 
material science and other arenas. Held at, and jointly 
hosted by, the National Institutes of Health. 
 LASER  DAMAGE, Boulder, CO, 27-30 September. 
For the 47th t ime, the Symposium on Optical 
Materials for High-Power Lasers will explore the 
physics/technology of materials for high-power/high-
energy lasers. Topics include laser-induced damage 
mechanisms, materials and thin-film preparation, 
durability, properties modeling, testing, and component 
fabrication.
 REMOTE SENSING, Toulouse, 21-24 September. 
This annual event focuses on progress in sensor 
technology, next-generation satellites, remote sensing 
of the Earth and its environment, atmospheric 
propagation, and signal and image processing. For 
its 22nd year, it moves to Toulouse, the center of the 

European aerospace industry. Co-located with SPIE 
Security and Defence.
 SECURITY AND DEFENCE, Toulouse, 21-24 
September. The leading defense and security event 
in Europe, this symposium encompasses sensing, 
data and signal analysis, tracking and targeting, 
communications, networks, sensor platforms, energy 
topics, materials and more. Co-located with SPIE 
Remote Sensing.
 OPTIFAB, Rochester, NY, 12-15 October. The 
largest optical fabrication event in North America is 
held biannually in Rochester. Its unique format lets 
you gain valuable insight into the optical fabrication 
market by maximizing interaction between leading 
international researchers and manufacturers. Research 
and commercial paper presentations along with an 
exhibition of more than 150 companies highlight this 
must-attend gathering of optical practitioners.
 Other events are in the planning stages at press time, 
including meetings in Australia, Israel, and elsewhere. 
For the latest dates and program information, visit the 
SPIE calendar at http://spie.org/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. 

JANUARY 2015
19-20: Opening ceremonies for International 

Year of Light 
26:  Abstracts due for SPIE Optics + Photonics  
30:  Applications due for Photonics21 Student 

Innovation Award 
31:  Applications due for an SPIE Education 

Outreach grant

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

Travel Scholarships
21-26:  SPIE Medical Imaging 
22-26: SPIE Advanced Lithography 

MARCH 2015 
8-12: SPIE Smart Structures/NDE
31:  Application deadline for Michael Kidger 

Memorial Scholarship 

APRIL 2015
13-16:  SPIE Optics + Optoelectronics
20-24: SPIE DSS
22-24: Optics & Photonics International 

Congress (OPIC) 

MAY 2015
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
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