
Metamaterials:
Finland’s Shining Lights

Building Community  
Partnerships

Sister Act: Hard Work Pays Off

To see or not to see

January 2008





1January 2008     SPIE Professional    

President’s Letter
	 3	 Reaching	Across	the	Globe

Cover Story
	 12	 March	of	the	Metamaterials

Manipulating light with metamaterials has shown 
promise in nearly every wavelength band.

Career
	 4	 Sister	Act

Old-fashioned hard work and the support of family 
are the keys to entrepreneurial success for Cheryl 
Koschara and Linda Wright, sisters and partners in 
C.K. Coatings near Rochester, NY. 

	 7	 	Community	Outreach	Benefits	Many
When businesses and schools partner to teach kids a 
love of science and learning, the whole community 
benefits.

Industry 
	 10	 	Managing	Virtual	Teams

If your team rarely or never meets face-to-face, 
best management practices boil down to one word 
communication, says Kit Brown, co-author of a book 
on managing virtual teams.

	 16	 Photonics	Innovation	in	Finland
A land of Northern Lights and midnight sun, Finland 
is a natural for innovation in light and its applications.

Membership
	 20	 Interview	with	SPIE	President	Kevin	Harding

	 23	 2008	SPIE	Leadership

	 24	 Leadership	Series:	Volunteering
Justin Mansell discusses how his involvement with SPIE 
activities is an investment in the Society and in himself.

	 26	 Digital	Library	Access
SPIE is helping to meet the information needs of 
scientists in transitional and developing countries as it 
partners with INASP.

	 29		 Members	in	the	News

Education
	 31	 Robotic	Vehicles

A new era of robotic vehicles begins with the 
successful DARPA Urban Challenge

	 34	 Research	Paper	Tips
Akhlesh Lakhtakia, a prolific author from Penn State, 
offers tips for graduate students writing their first 
journal article

	 35	 New	Student	Chapters
With the addition of 27 new student chapters, SPIE 
now has a record 117 student chapters.

Events
	 36	 Photonics	Europe

	 38	 Orlando	Hosts	Defense+Security

	 40	 SPIE	Events	Around	the	World

Volume 3, Number 1 (ISSN 1817-4035)

26

16

12

4

Cover illustration Al Yates



SPIE Professional     January 20082

The Member Magazine of SPIE
spie.org/spieprofessional

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

Art Director
Al Yates

Graphic Artist
Carrie Binschus

Copy Editor
Beth Kelley

Contributors
Sunny Bains, M. Katherine Brown,  
Rich Donnelly, Beth Kelley, Cheryl Koschara, 
Akhlesh Lakhtakia, Justin Mansell, Erin M. 
Schadt, Merry Schnell, Kathy Sheehan

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

2008 SPIE President
Kevin G. Harding

SPIE CEO
Eugene G. Arthurs

SPIE Director of Education and 
Community Services
Krisinda Plenkovich

SPIE Director of Publications
Eric Pepper

Advertising Sales
Gayle Lemieux
gaylel@spie.org
+1-360-685-5537

Volume 3, Number 1
SPIE Professional (ISSN 1817-4035) is publish ed 
quarterly by SPIE, 1000 20th St., Bellingham, WA 
98225-6705 USA.

© 2008 Society of Photo-Optical Instrumentation 
Engineers (SPIE). All rights reserved. The articles 
published in SPIE Professional reflect the work and 
thoughts of the authors. Every effort has been made 
to publish reliable and accurate information herein, 
but the publisher is not responsible for the validity 
of the information or for any outcomes resulting 
from reliance thereon. Inclusion of articles and 
advertisements in this magazine does not necessarily 
constitute endorsement by the editors or SPIE. The 
magazine accepts no responsibility for unsolicited 
manuscripts or artwork; they will not be returned 
unless accompanied by a stamped, self-addressed 
envelope. Send materials to SPIE Professional, P.O. 
Box 10, Bellingham, WA 98227-0010 USA.



3January 2008     SPIE Professional    

role in the community, SPIE launched the 
SPIE Digital Library just a few years ago. This 
tool allows individuals to access the specific 
publications they need quickly and efficiently. 
SPIE continues to be one of the leading resources 
for engineering organizations and one of the 
key cited resources for those pursuing patents. 
The world of communications continues to 
change, with online conferences and open access 
publications. Look to see SPIE growing in those 
areas in the future.

 All the efforts to reach 
across the globe, to researchers, 
students, and organizations have 
been important to the future of 
the Society. Now I believe is 
a good time to step back and 
look at our traditional base of 
support: working professionals, 
institutions of higher learning, 
and the corporate world using 
optics and photonics in their 
businesses.
 The field of optics and 
photonics has seen tremendous 
and steady growth in the past 
couple of decades. This is 
truly an amazing time to be 

involved in this field. I look forward to making 
what contribution I can to help SPIE step up to 
the challenge.

WWith this issue of SPIE Professional, I will be 
starting my term as president of the Society. I 
follow in the footsteps of many talented people 
who have helped to bring about important 
advances and new activities to SPIE. In just the 
recent few years, SPIE, always a strong draw for 
international participation, has taken great steps 
to gain more involvement from individuals and 
groups around the world. 
 This year we will once again hold Photonics 
Europe, which continues to grow in importance 
within the European technical 
community. In recent years, we 
have also seen important new 
conference activities in such 
areas as Poland, the Czech 
Republic, Korea, and China 
as well as ongoing activities in 
Japan and Germany. The Board 
of Directors has also grown 
even more international, with 
representatives this year from 
Asia, (Japan and Singapore), 
Europe (Belgium, Germany, 
Italy, Spain, and the UK) as 
well as Mexico and the United 
States. There has been a lot of 
hard work on the part of both 
staff and the volunteer leadership to make this 
involvement happen. 
 There has also been a concentrated effort by 
the Society to solicit more involvement from 
students and the early career professional. The 
society now boasts 117 student chapters around 
the world, including in many emerging areas 
such as India, Ukraine, and Eastern Europe. Each 
year, SPIE hosts a special event at Optics and 
Photonics for student leaders from chapters to 
learn and interact with their fellow students from 
around the world. This year’s event attracted more 
than 100 student leaders. Students now serve on 
many standing committees of the Society, such 
as Education, Publications, and Symposium, 
providing their unique perspective on how we 
should do business in the future. And of course, 
SPIE continues to provide scholarships and grants 
for education, nearly $300,000 to 136 individuals 
and 23 educational institutions last year. 
 The world of publications has also seen 
changes. Always an important part of SPIE’s 

Kevin Harding: 
2008 SPIE 
President
A 30-year optics industry 
veteran, Kevin G. Harding 
is principal engineer and 
project leader for the General 
Electric Global Research 
Center in New York where he 
leads the activity in Optical 
Metrology. 

An SPIE Fellow, Harding has 
served as conference chair or 
co-chair on 15 SPIE confer-
ences and taught over 60 
short courses industry wide 
on machine vision optics, 3D 
imaging, laser sensors, and 
opto-mechanical technology. 
He has contributed over 100 
papers, including 3 trade 
journal articles and 6 book 
chapters in the area of op-
tical inspection and measure-
ment technology, and has 
received 35 patents.

Harding’s BA degree in 
physics/philosophy is from 
Rider College, Lawrenceville, 
N.J., and his MS in optics is 
from the University of Roch-
ester. Before joining GE, he 
was director of the Electro-
Optics Lab at the Industrial 
Technology Institute for 14 
years where he built the 
electro-optics business.

Reaching Across the Globe
SPIE President Kevin Harding sees the promise of the Society’s increased 
international growth, collaboration, and inclusion in the coming year. 

Kevin Harding
2008 SPIE President
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Old-fashioned hard work pays off for Cheryl Koschara and 
Linda Wright of C.K. Coatings.

By	Cheryl Koschara

SPIE Professional     January 20084

The story of C.K. Coatings, a successful women-
owned company on the rise, is one of hard work, 
determination, and the support of family.
 I founded C.K. Coatings near Rochester, NY, in 
2003. My sister, Linda Wright, joined me as my partner 
in the fall of 2005. C.K. Coatings designs and provides 
thin-film coatings on precision glass, polymer lenses 
and diamond-turned metal optics. Our capabilities 
include BBAR, V-coats, mirror, beamsplitter, single-
layer, gold and silver coatings used in medicine, 
military, lithography, and other industries. 

 I have more than 18 years of experience with 
optical thin-film coatings using high-vacuum 
deposition processes and have taken optics courses 
at Monroe Community College in Rochester. 
Linda has more than 20 years of experience in 
sales, including 15 spent in the sales of optics. 
 We grew up on our grandfather’s farm in Kendall, 
NY, and were no strangers to hard work. Our mother 
instilled a good work ethic in us right from the start; 
we earned our own money for school clothes and 
helped with dishes every night.
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 In 1989, our uncle, Angelo DeBona, the 
manufacturing manager at JML Optical Industries, 
told me of a job opening there. I started in the optical 
assembly department and a month later was asked if I 
would be willing to work in JML’s coating department. 
My response was “Sure. What’s coating?”
 I worked at JML for 10 years as a coating 
technician before accepting an opportunity 
at Melles Griot as group leader in its coating 
department. After that, I went to OCLI to learn 
coating on polymer lenses. When OCLI shut its 
doors in Rochester, I joined Lightwave Enterprises. 
These jobs brought me a tremendous amount of 
technical knowledge and experience for coating 
glass and polymer optics as well as designing 
coatings. 

Eager and Curious to Learn
I was always eager to learn something new when 
it came to coatings. I worked with automated and 
manual high-vacuum equipment from single-layer 
magnesium fluoride coatings monitored by eye 
in an 18-inch glass bell jar to a 24-layer filter 
coating in a 48-inch automated box coater. I also 
have experience with electron beam and thermal 
deposition processes using optical and thickness 
monitors. My expertise with multiple coating 
design software programs helps meet customers’ 
requirements at C.K. Coatings today. 
 I also have experience with cryo and diffusion 
pumps. This may sound “old school,” but I enjoy 
running the manual high-vacuum equipment over 
the automated because it forced me to understand 
the entire vacuum process and to recognize when 
something wasn’t running quite right. I also 
learned how to change the oil in the pumps and 
troubleshoot leaks in the chamber.
 This detailed understanding of the optical 
coating business led me to recognize my ability 
and interest in managing and organizing my own 
enterprise. I also recognized my love of creatively 
solving problems for customers and my success 
taking advantage of opportunities to improve on 
processes and operations. So, in 2003, I started 
C.K. Enterprises as many entrepreneurs do; the 
business was located in my garage. With one small 
bell jar and one customer (for whom we still supply 
coatings today), I was on my way. 

Linda’s Story
In 1990, Linda was hired as a catalog assistant at JML 
Optical Industries. A couple years later, she worked 
her way up to group leader of the OEM division. 
This sales position was challenging, and she met and 
worked with some great people. Linda loves being 
on the front lines with customers because you gain a 
respect and understanding of what customers’ needs 
are, and building relationships with customers is the 
name of the game.
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Our	philosophy	has	been	

to	make	sure	we	take	care	

of	our	customers	first	and	

the	rest	will	fall	into	place.

 After 15 years at JML, however, she felt the 
need to make a change and to engage the risk-
taking part of her character. She was already 
working part time as a real estate agent and had 
ventured out on her own in that business. (She 
still has her license today.)
 Linda had mixed emotions about joining me 
in business. After all, you never go into business 
with family, right? After careful consideration, she 
agreed, and we haven’t looked back since. 
 The beautiful building in which we started our 
joint venture is a former Jell-O factory in LeRoy, 
NY. You know the old slogan, “There’s always 
room for Jell-O”? Well, it turns out there is always 
room in the Jell-O factory. In 2007, we expanded 
from 1500 square feet to 3000 square feet. We plan 
to expand even more as our business grows. 
 We pitched in our savings to avoid debt and 
purchased our first 48-inch box coater. Frugal in 
our spending, we purchase refurbished equipment 
online instead of new 
whenever we can, and 
my husband builds 
and maintains the 
machines. In just two 
years, we are now up to 
six coating machines 
to handle customers’ 
various requirements. We also know not to put all 
our eggs in one basket as there can be slow times 
in this industry. Strategically targeting customers 
in various industries has helped us get through 
some of the slower times.

Winning Business Philosophy
As a young startup company, our philosophy has 
been to take care of our customers first and the rest 
will fall into place. We continuously improve our 
techniques to meet new market conditions such 
as the increasing use of components made from 
plastic instead of glass. 
 It’s also important to hire the right people, and 
our location here in Rochester makes it perfect to 
recruit employees who have the knowledge we 
require. In January 2007, we hired Kara Roggow, 
who worked at Eastman Kodak’s Digital Imaging 
and Optics Department for 12 years. Kara also has 
a degree in science and technology from Genesee 
Community College and has been a tremendous 
help with her hard work and ability to bring new 
ideas to the table. 
 Family is also very important. Our grandmother 
works in our office two to three times a week. We 
have learned that you can work with family and 
be successful. As a matter of fact, we owe our 
success to the support and love of our families who 
appreciate our love for the business, and we know 
that it will pay off. It already has.
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Industry Perspectives,  
Hot Topics
Key to SPIE Photonics West 2008

SPIE Photonics West is well known for cutting-
edge research presentations, standing-room-only 
“hot topics” sessions on biomedical technologies, 
and the largest exhibit in North America on light-
driven technologies.  
 Because of SPIE’s strategic role in connecting 
technology innovators with relevant markets, 
a distinguished group of invited speakers this 
year will also cover current market conditions 
and business opportunities in biomedical optics, 
nanotechnologies, MEMS/MOEMS, lasers, and 
optoelectronics.
 One presenter at the 19-24 January 2008 
event in San Jose, CA, is Holger Schlueter, 
vice president, laser, for TRUMPF Inc., a 
Connecticut-based subsidiary of the TRUMPF 
Group. Schlueter will discuss The Long Journey 
From Idea to Industrial Success in his plenary talk 
at the LASE 2008 at 11:10 a.m. Wednesday, 23 
January. Schlueter has worked with high-power 
lasers for industrial applications since 1993 and 
holds several patents in the field of laser resonators 
and laser applications.
 Schlueter, who is also on a panel of seven 
business executives that will discuss Market 
Direction and Implications for the World of 
Photonics, will present three case studies at his 
plenary session on how long it can take from 
the first idea to the industrial success of a laser 
technology.
 One case study will focus on the time it took 
and how many different organizations were 
involved in making high power diode lasers the 
method of choice for solid state laser pumping. 
Another case study will highlight stations along 
the very successful thin-disk laser development, 
with its humble beginnings at the Institut für 
Strahlwerkzeuge (IFSW) in Stuttgart some 15 
years ago. 
 Schlueter will also incorporate his personal 
history with TRUMPF being closely related to 
the diffusion cooled coaxial CO2 laser geometry. 
The TRUMPF Group is a $2-billion-a-year 
German manufacturer and world market and 
technology leader in lasers and laser systems for 
manufacturing technology. Schlueter oversees 
all laser-related manufacturing, sales, service, 
research, and development at TRUMPF Inc.

 SPIE Photonics West is expected to draw 17,000 
attendees from around the world. More than 3100 
papers have been accepted for 85 conferences 
at this week-long event featuring two free 
exhibitions: Biomedical Optics (BiOS), the largest 
biomedical optics exhibition in the world, and the 
1,100-company Photonics West exhibit. Eighty 
technical courses and professional development 
workshops will also be offered.
 The popular “Hot Topics” sessions at BiOS 2008 
are expected to draw standing-room-only crowds 
on Saturday night and will be moderated by Tufts 
University’s Sergio Fantini. The lineup includes:
• Progress in Therapeutic Lasers, R. Rox 

Anderson, Wellman Center for Photomedicine 
(MA)

• Spectroscopy for Diagnostics and Interstitial 
Photodynamic Treatment Control, Stefan 
Andersson-Engels, Lund University (Sweden)

• Imaging and Treatment of Cancer Using 
Gold Nanoparticles, Rebekah Drezek, Rice 
University (TX)

• Multidimensional Fluorescence Imaging, Paul 
French, Imperial College (London)

• Single-Molecule Superresolution Imaging and 
Trapping, W.E. Moerner, Stanford University

• Probing Pancreatic Disease Using Tissue Optical 
Spectroscopy, Mary-Ann Mycek, University of 
Michigan 

• Real-time Quantitative Microscopy on the 
Nanometer Scale, David Piston, Vanderbilt 
University (TN)

• Monitoring and Predicting Chemotherapy 
using Diffuse Optics, Bruce Tromberg, Beckman 
Laser Institute and Medical Clinic (CA)

• Photoacoustic Microscopy and Computed 
Tomography, Lihong Wang, Washington 
University in St. Louis 

international 
experts who 
will provide 
insights via 
plenary ses-
sions at Pho-
tonics West 
include:
• Dieter Bäuerle, Jo-

hannes Kepler Univer-
sity Linz, (Austria) on 
Laser Processing and 
Chemistry: Applications 
in Nanopatterning, 
Material Synthesis and 
Biotechnology 

• Fred Dylla, American 
Institute of Physics, on 
Building Coherence in 
Collaboration: A Case 
Study With the World’s 
Most Powerful Tunable 
Laser

• Eli Yablonovitch, 
University of California, 
Berkeley, on Nanopho-
tonics: From Photonic 
Crystals to Plasmonics

• Niyazi Serdar Sariciftci, 
Johannes Kepler Uni-
versity Linz, (Austria) 
on Organic ‘Plastic’ 
Optoelectronic Devices

• Michael Douglass, 
Texas Instruments Inc., 
on MEMS Reliability: 
Coming of Age

• Harold Craighead, Cor-
nell University (NY) on 
Optically Transduced 
MEMS Resonators

• Randy Sprague, 
Microvision, Inc.(WA) 
on High-Resolution 
Displays, One Pixel at a 
Time
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Community Outreach 
Programs Invigorate 
Business, Careers
When businesses and schools partner to teach kids a love of 
science and learning, the whole community benefits. 

By	Beth Kelley

There is a lot that the average photonics 
professional can offer a high school, middle 
school, or even elementary school student by 
way of sharing knowledge, volunteering time, or 
simply lending support. But it can be a challenge 
to get professionals and students in the same room 
and working together.
 Mary Lu Kelley, assistant program manager at 
Oceanit, a diversified science and engineering 
company in Waimea, HI, was given that exact 
task.
 “It was a challenge from Sen. Daniel K. 
Inouye, Hawaii’s senior senator, to our current 
county mayor of Kauai, Bryan Baptiste: ‘How are 
you going to create a high-tech labor force?’ ” 
explains Kelley. According to Kelley, Inouye was 
concerned that young Hawaiians who wanted 
to work in science and technology jobs had to 
leave the island, whereas in contrast, “a lot of 
companies here in Hawaii have brought people 
from the mainland to Hawaii, and the turnover 
rate is high.” 
 Mayor Baptiste called together Kauai’s high-tech 
companies and gave them the challenge of preparing 

students for science and technology careers. The 
companies brainstormed and came up with several 
different ideas for outreach programs. “One of the 
ideas that particularly appealed to me was the adopt-
a-school program,” says Kelley. She volunteered to 
lead that initiative and to research and develop it. 
 With the backing of her company, Kelley next 
approached the then-superintendent of Kauai 
schools, Daniel Hamada. He agreed to be a co-
chair of the program and support the program 
throughout Kauai’s schools.
 The Team Tech Kauai adopt-a-school program 
began during the 2003-2004 school year. High 
tech companies partnered with elementary 
schools and agreed to have volunteers spend three 
to four hours a month with the schools and get 
involved in some sort of project. Now in its fifth 
year, it has been a stunning success, with all sides 
benefiting from the experience.
 Hamada says, “Perhaps one middle school 
student put it best into perspective for me .... She 
shared that she now understood why learning was 
important and how it applied to different types of 
job opportunities.”

Starting 
A Community 
Partnership
There are many oppor-
tunities for companies to 
partner with schools and 
help out. But before an em-
ployee randomly shows up 
on the school’s doorstep, 
there are certain steps to 
take to make sure every-
one’s on the same page.

Mary Lu Kelley (Oceanit, 
Waimea, HI) recommends 
starting by speaking with 
someone in your company 
who deals with community 
involvement. “Find some-
body in your company to 
ask if they will support you 
in that venture, and get as 
high up in your company 
as possible, because if it’s 
coming from the top down 
you go a lot further. Other-
wise you’re just going to be 
doing it on a volunteer basis 
after work.”

Kelley recommends starting 
higher up the ladder with 
the school system, also. 
She partnered with the local 
superintendent of schools. 

“He taught me how to work 
within the school system 
and who to contact,” says 
Kelley, “I think that really 
made a big difference in 
opening the doors.”

But what kind of projects 
are there? Many companies 
have found robotics to be 
a great idea. James Wynne 
(IBM, Yorktown Heights, 
NY) is especially proud of 
his office’s EXITE (Exploring 
Interests in Technology 
and Engineering) robotics 
program for girls, which 
culminates in a RoboDance 
contest.

“They enjoy this tremen-
dously, but they do go 
through the tasks of making 
robots that don’t fall apart, 
and understanding when 
they do the programming 
what the consequences are 
going to be,” Wynne says.

Mary Lu Kelley, assis-
tant program man-
ager at Oceanit, helps 
students construct 
PVC pipe telescopes 
at an Oceanit MOSAIC 
outreach function. 
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 Of course there have been some bumps along 
the way. Some businesses didn’t know what sort 
of project to do with students, or had a hard time 
getting volunteers to go on a regular basis.
 One of the biggest obstacles was lack of funding 
for the projects. In response, the Aloha Ike Fund was 
created by the local economic development board. 
Aloha Ike means to love learning. Teachers apply for 
the fund and must have 
a business partner. 
 “They have a big 
f u n d r a i s e r  e v e r y 
summer,” says Kelley. 
“Plus the banks and 
the developers and the 
tourist businesses—
they all come and 
pledge an X amount 
of dollars to this fund. 
Now we have this fund 
so when the teachers 
and their high-tech company partners come up 
with a project, they don’t have to worry about 
the fundraising.”
 The Aloha Ike Fund model was so successful 
that it has now been adopted by the Maui 
economic development board as well.
 “Kauai is one place, one example where no 
matter what project, whatever company, you can 
see an example of a village working together,” 
says Hamada.

Big Helpers
Oceanit, with just over 100 employees, is one 
example of a company interacting with its 
community. But even when it comes to larger 
multinational corporations, each local office can 
reach out to their neighborhood schools. 

 James Wynne, program manager, local 
education outreach, of the Thomas Watson 
IBM Research Center (Yorktown Heights, NY), 
and global coordinator of Engineers Week, has 
been coordinating programs with local schools 
since 1990. While also co-developing the excimer 
laser surgical procedure, he has been in charge 
of developing and organizing outreach programs 

for local elementary, 
middle, and high school 
kids. 
 One  p rog ram i s 
the Family Science 
Saturdays program, 
now in its 18th year. 
“The idea  was  we 
would have Saturday 
morning  hands-on 
science activities for 
e lementary  school 
children and their 

parents,” says Wynne. The program is made 
up of a series of six lectures: States of Matter, 
Polymer Science, Kitchen Chemistry, World 
Wide Web, Introduction to Visual Electronics, 
and Algorithms. 
 Wynne says recruiting employees to host the 
lectures isn’t hard. “We have a population here 
who understands the science and can teach it. 
And our recruits turn out to be parents, actually, 
who want their own children to attend.”
 The program also recruits high school 
volunteers and trains them how to present the 
different lectures. “They get community service 
credits, and they can take the activities that 
they’ve learned about back into their own school 
district and deliver hands-on science workshops 
in the elementary schools in their own districts,” 
says Wynne, “so we’re sort of spreading this 
interest in science and involvement to a larger 
audience by using the high school students as 
our proselytizers.”
 In another example of a successful outreach 
program, when the 3M facility in St. Paul, MN, 
found out that two high schools near its building 
were struggling academically, they decided they 
wanted to help out.
 “What we did is we first sat down with the 
school district offices and got their approval of 
the strategy,” says Barbara Kaufmann, manager of 
3M community affairs in St. Paul. “And then we 
got together with the principals to see if we were 
wanted, because you don’t want to go if you’re not 
wanted. And then we devised a strategy as to what 

Kelley warns that it can 
take a little effort to get the 
ball rolling. “It’s very easy 
for any of us in business or 
in education to get so busy 
that you don’t want to take 
on one more thing,” she 
says. “So have a person 
dedicated to coordinate 
and support, particularly in 
the early years.”

As for the school’s role, 
former superintendent 
of Kauai schools Daniel 
Hamada says, “Don’t wait 
for them to call you. Ask for 
them to visit. Invite them 
over for coffee.” Hamada 
adds, “Give the teachers 
and the companies time to 
meet, and compensation 
for their time.” Some com-
panies match employees’ 
volunteer hours with a 
grant to the schools.

From lectures to tutoring to 
lab tours, there are lots of 
different ideas for how to 
help out. For more ideas, 
visit SPIE’s Teaching Tool’s 
page: spie.org/x1115.xml. 

Members of the Future Scientists and Engineers 
of America club in Kauai are given a microscope 
demonstration during a visit to Oceanit’s optics 
lab as part of the company’s outreach program. 

Volunteering	 and	 outreach	

programs	are	a	great	way	

to	 help	 students	 and	 instill	

in	 them	 a	 love	 of	 science	

and	 learning,	 and	 it’s	ben-

eficial	 to	 businesses	 and	

their	 employees.	 Get	 out	

there	and	give	it	a	try!

Photo courtesy of Oceanit
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it is we would work on, and we let the schools lead 
and say how they wanted our help.” 
 That resulted in a tutoring program for students 
attempting to pass the Minnesota Academic 
Standards tests. For two weeks before each test, 
over 100 3M volunteers visit the schools and tutor 
math, reading, and writing.
 “We have a school bus that shows up here at 
7:30 on those mornings and takes the tutors to 
the school, and returns them back to 3M by 8:30,” 
Kaufmann says.

Good for Business
So what do employees and businesses get out of 
all of this effort? Lots.
 “There is nothing like the phone call that you 
get from the student who passed their test that says 
‘I passed! Thank you!’ ” says Kaufmann. “Beyond 
that, people come back and they have new 
insights about our community. They come back 
and they are recharged; they just feel like they’re 
very fortunate to be able to be involved.”
 Wynne agrees. “The employees who do 
volunteer find it sort of improves their technical 
vitality,” he says. “They learn new things, and 
they feel good. It’s, in a way, sometimes more 
relaxing than just working at their job.”

 Kelley says volunteering lets employees show off 
different skills that they don’t get to in their daily 
jobs. “I was really pleased with one of our software 
engineers who came to a family science night we had. 
Usually it’s just him and his computer, banging out 
coding, and you don’t really get to know him that 
well. But then when I got to see him in front of the 
parents, explaining some of the programs we’ve done 
with the kids and the opportunities in the field, and 
then answering questions …, it was very rewarding, 
with a nice give and take. The audience liked hearing 
him and he got to share his interest and passion and 
career path.”
 Companies also benefit because they are 
educating potential future employees, which 
was Inouye’s original challenge to the high tech 
companies in Hawaii. 
 “It’s all about the pipeline and I think that’s 
something for all companies to be concerned about, 
their future workforce,” Kaufmann notes. However, 
she also warns it is important to remember the main 
objective when volunteering. “Everything is focused 
on the students: Their success, achievement, and 
readiness for higher education.”

–Beth Kelley, no relation to Mary Lu, is a staff editor 
at SPIE.

A volunteer helps 
students construct 
PVC pipe telescopes 
as part of Oceanit’s 
MOSAIC outreach 
program. 
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Talk to Me!
Kit Brown, who co-authored a book on managing virtual teams, says the 
key to successfully working in a team that doesn’t meet face-to-face is 
communication.

By M. Katherine Brown 

Both the challenges to working virtually and 
the best practices for a successful virtual team 
boil down to one word: communication. Not 
surprisingly, communication is the number 
one issue brought up at project reviews, and 
problems with the communica-
tion channel (either receiving 
or sending) can cause the team 
or project to fail faster than 
anything else. 
 Given that each individual 
b r ings  a  unique  f rame o f 
reference and assumptions to 
every situation, we should be 
surprised that communication 
succeeds as often as it does. 
Add the technology, time zone, 
and infrastructure issues that 
managing virtual teams entails, 
and it’s nothing short of a miracle 
that effective communication 
occurs when collaboration is not 
face-to-face. 
 However, more often than not, 
communication works through e-mail, telephone and 
other channels, and virtual teams survive and thrive. 
 Virtual teams that work successfully generally 
treat others with respect, consideration, and 
compassion. They also share the following 
characteristics or best practices:

Support from Upper Management
Upper management communicates its support 
for the team and the project by ensuring that the 
team has the equipment and cash flow to do its job 
effectively and by removing obstacles to success. 
Examples include upgrading Internet access in a 
remote field office or requiring the IT department 
to allow the team to install instant messaging 
applications to facilitate communication.

Explicit Expectations
The project manager and team take time during 
the initial project meeting to ensure that all 
assumptions and expectations are made clear 
and are stated explicitly. Things that come up in 

casual conversation with co-located teams must 
be explicitly communicated in virtual teams. You 
cannot assume that “everyone” knows what you 
know with virtual teams. Different cultures view 
formality, time, and other aspects of business and 

social interaction differently, so 
the team must develop its own 
“culture” and guidelines for these 
items.

Clear Goals and 
Responsibilities
Shared understanding of the goals 
and tasks and of each individual’s 
function within the team and 
project are critical. The project 
manager ensures that everyone 
on the team understands how 
their function fits with the 
project goals and tasks, as well 
as what the dependencies are for 
each task. Team organizational 
charts are available, processes 
are documented, all project 

information is stored in a central repository 
that all team members have access to, and team 
members understand the importance of regular 
and proactive communication.

Meet and Greet
Since co-workers are not able to interact in person, 
opportunities for teambuilding should be built in 
to daily business. At the initial project meeting, 
team members should introduce themselves and 
provide a bit of personal information so that the 
others can get to know them. At the beginning 
of each status meeting, the team needs to take 
time for a personal, informal check in. As part of 
the project information repository, team members 
can create a personal page or project-related blog 
that tells a little about themselves.

Mature Behavior
Mature, responsible team members play well with 
others. Nothing implodes a virtual team faster 
than a flame war over a minor misunderstanding. 

Hiring for  
Virtual Teams
Working virtually requires 
that team members exhibit 
certain characteristics, 
such as curiosity, enthu-
siasm, proactiveness, 
responsiveness, self-mo-
tivation, flexibility, strong 
work ethic, and self-man-
agement. Whether or not 
the candidate is familiar 
with a particular toolset 
is less important than 
whether or not the candi-
date can work effectively 
with minimal supervision 
and has a “can-do” atti-
tude. …

As with any hiring deci-
sion, skills alone are not 
enough to ensure that a 
candidate will be suc-
cessful on your team. 
The candidates must also 
possess the personality 
and character traits that 
fit with the other team 
members. If you have a 
choice between someone 
who is knowledgeable, 
but obviously difficult, 
and someone who is less 
experienced, but enthusi-
astic, consider choosing 
the less-experienced-but-
enthusiastic person. You 
will likely have far fewer 
personnel issues and may 
get someone who will 
build the team synergy.
– Except from the book
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In addition to having the right skills for the 
job, team members must be emotionally mature 
enough to not take things personally, to verify 
their understanding instead of just reacting, 
and to assume until proven otherwise that the 
other person’s intentions were good, even if the 
communication effort was not as appropriate and 
clear as it should have been. They must also be 
able to stay focused on what is best for the team 
and the project.

Proactive Communication
In a virtual team, communication must occur 
early and often, and team members must always 
close the communication loop by acknowledging 
receipt, checking in regularly with teammates, 
communicating issues immediately, and sharing 
ideas regularly. Nuances that are easily understood 
in face-to-face communication are often lost in 
virtual communication. That’s because 70% of what’s 
communicated is non-verbal. So the first response to 
a negative interaction should be, “Perhaps there is 
a misunderstanding,” and checking in, rather than, 
“That person is angry with/out to get/ being mean 
to me,” and checking out.

Accessible Information “bank”
Everyone on the team needs to have access to 
the same information and research data, so a 
shared repository for information and knowledge 

about the project is essential. This information 
needs to be centrally located (e.g., Web portal, 
wiki, network drive that team can VPN to, etc.) 
so that the team, regardless of geography or time 
zone, can access the information. The information 
also needs to be organized, version controlled, and 
have effective metadata associated with it so that 
people can retrieve it easily.

Supportive Infrastructure
Technology, processes, and infrastructure must 
facilitate communication and getting the work 
done without in-person interaction. Even the 
most cohesive teams will fail if they do not have 
the appropriate tools to get the job done, or if there 
is disparity in the tools available to team members 
working remotely. Effective change control and 
quality assurance procedures are also even more 
important with virtual teams because it is so easy 
for something to slip through the cracks.

– Kit Brown is the principal for Comgenesis LLC, 
a technical communication services and consulting 
company, and coauthor (with Brenda Huettner and 
Char James-Tanny) of “Managing Virtual Teams: 
Getting the Most from Wikis, Blogs, and Other 
Collaborative Tools,” available from www.wordware.
com/wiki.

Conflict in a 
Virtual Team
When two or more people 
in the same office have a 
disagreement, they can 
sometimes just sit down in 
a room somewhere to talk 
things out. Or, the manager 
can call the people involved 
into a meeting and hear 
both sides of the story at 
once, allowing the team 
members to hear each oth-
er’s arguments.

In a virtual team, however, 
these in-person meetings 
are often difficult or impos-
sible to set up. If conflicts 
are left unaddressed too 
long, they can adversely 
affect the relationships 
between team members 
and the ultimate success or 
failure of the entire project. 
In addition, conflict tends to 
escalate more quickly on a 
virtual team than it does for 
co-located teams because 
team members have little 
visibility into the challenges 
that their teammates are 
facing in their daily lives.

In any team, conflict can 
result from differing work 
styles or expectations, from 
team members having dif-
ferent goals or methodolo-
gies or even, sometimes, 
from hidden agendas. When 
you add the challenges of 
a virtual team, you are also 
adding the problems that 
come with more complex 
communications, and the 
possibility of team members 
making assumptions about 
each other that may not be 
accurate. Finally, when you 
have a multicultural virtual 
team, you add in potential 
conflict based on cultural 
differences.

Excerpts from Managing 
Virtual Teams: Getting the 
Most from Wikis, Blogs, and 
Other Collaborative Tools by 
M. Katherine Brown, Brenda 
Huettner, Char James-
Tanny. Plano, TX: Wordware 
Publishing, Inc. ISBN-13: 
978-1-59822-028-5.Coauthors (from left to right) Char James-Tanny, Kit Brown, and Brenda Huettner used a wiki to write 

their 2006 book on managing virtual teams.
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Manipulating radiation with metamaterialsis becoming 
possible at ever-higher frequencies.

By Sunny Bains

It’s interesting to see how technology evolves. 
Over the past 20 years or so, diffractive optics, 
thin films, and photonic crystals have all come 
and gone as fashionable elements for manipulating 
light. All of these are kinds of nanotechnology 
(even though they were around before the term 
itself became so fashionable) and all manipulate 
radiation using sub-wavelength features. In 
addition, all exploit the raw material properties 
of individual fringes, films, or planes—usually 
optical density or refractive index— in order to 
create an optical effect.
 However superficially similar, metamaterials 
are conceptually very different. The idea is not to 
exploit the underlying properties of the chemicals 
used (though they’re crucial in material design), 
but rather to create completely new material 
properties. This is done by creating structures that 
respond to the incoming radiation actively rather 
than passively, setting up some kind of oscillation 
or field that then changes how the light propagates 
through it.
 A classic example of such a material is the split-
ring resonator structure (see Figure 1) developed 
by David Smith and his colleagues (then at the 
University of California, San Diego, now at Duke 
University, NC). Two concentric copper circles 
with splits in the top of one and the bottom 
of the other constitute the active element of 
this structure. As radiation (in this case, in the 
microwave band) propagates through, energy is 
picked up by electrons in the metal that then 
circulate and cause a current to flow. At the same 
time, the gap in the circle creates a capacitance 

Metamaterials 
On Photonics 
West Agenda
Among more than a dozen 
paper presentations and 
other discussions about 
metamaterials at OPTO 2008 
at SPIE Photonics West in 
San Jose, CA, is a keynote 
session by Harry A. Atwater 
Jr. of the California Institute 
of Technology.

Atwater’s invited paper is 
titled “Active Plasmonic 
Components and Metamate-
rials” and will be presented 
at 1:45 p.m. Monday, 21 
January, as part of the 
Optoelectronic Materials and 
Devices program track.
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producing a resonating field that affects the 
microwave propagation. The result is that the 
material has a negative magnetic permeability 
and electrical permittivity, and so a negative 
refractive index.
 Since none of the constituents have this 
property on their own—nor, for that matter, do 
any other elements, compounds, or crystals found 
in nature—this is a true metamaterial. 

Perfect Lens, Perfect Disguise
In optics, negative refractive index is an extremely 
interesting property. It literally means that light 
entering a denser medium bends in the opposite 
direction to the positive direction we’re used to 
(see Figure 2). Forty years ago, Victor Veselago 
showed that, if such a material could be created, 
it could be used to build a completely flat lens that 
would nevertheless focus light. However, it took 
Imperial College theoretical physicist Sir John 
Pendry to figure out that such a lens could not 
only focus, but focus beyond the diffraction limit; 
unlike in positive-index lenses, high-frequency 
features are not lost to evanescent waves.
 Because of its revolutionary nature, Pendry’s 
discovery took a long time to receive acceptance, 
even from his Imperial colleagues. He says, 
“When I had the idea that the Veselago lens 
could be perfect, given the right choice of 
parameters, I naturally turned to Chris Dainty 
who is famous for his work on classical optics. 
I wanted some straight criticism and knew that 
Chris would not pull his punches. As expected, 
his first reaction was extreme skepticism. But as 

Harry Atwater is Howard 
Hughes Professor and pro-
fessor of applied physics and 
material science at Caltech.
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we worked through his objections, it became clear 
that if my theory was wrong, it was for subtle and 
interesting reasons. In fact, it is correct for subtle 
and interesting reasons!”
 Pendry also came up with the idea that the 
negative index could be used as a cloaking device, 
bending light in a somewhat similar way to a 
mirage (see Figure 3). His collaborator David 
Smith, by this time at Duke, implemented his 
device for microwaves with impressive—and now 
well-known—results (see Figure 4).
 However, the cloak shares a problem with 
all metamaterials: Its properties are frequency 
dependent. This means that one designed to work 
at microwave frequencies will not be cloaked in 
the visible or RF, and will be poorly cloaked at 
some frequencies within the microwave band. 
Worse, a recent study by Zhichao Ruan and his 
colleagues at the Royal Institute of Technology 
in Sweden and Zhejiang University in China 
says that the ideal cylindrical cloak—if it could 
be implemented—would be sensitive to even 
tiny perturbations. Nevertheless, the concept 

has attracted significant attention so aided 
development in the field as a whole.

A Sharper Image
A useful version of Pendry’s perfect lens is also 
far away—at least at optical wavelengths. It 
has proven difficult to find materials with the 
same properties in, for instance, the visible as 
are available for lower frequencies. Still, there 
have already been developments in better-
than-diffraction-limited imaging that use 
metamaterials.
 Take the demonstration reported in 2007 by 
Zhaowei Liu, Xiang Zhang, and others at the 
National Science Foundation Nanoscale Science 
and Engineering Center at the University of 
California, Berkeley. Based on earlier work done 
by theorists in the field, they built a so-called 
hyperlens (see Figure 5) that can be used to 
image a sample in contact with a cylindrical 
cavity in the lens itself. The system is illuminated 
from the top and the light propagates through 
a cylindrical metamaterial structure that has a 
magnetic permittivity in the radial direction 
opposite that in the tangential direction. As a 
result, the evanescent wave is pulled into the 
lens, the image is magnified as the light propagates 
through it, and the larger image can be read by a 
conventional lens.
 According to Zhang, their first hyperlens was 
designed to work at ultraviolet wavelengths 
because it was easy to do so. “It is possible to use 
it as a tool for research,” he says, “but it’s not 
quite ready for general applications, especially 
for imaging living cells. We are working on 
developing a visible hyperlens for that.”

A Problem of Fabrication
This is easier said than done, admits Zhang. 
“Theoretically, the biggest obstacle [to progress] 
is the inevitable loss in the metamaterials. This 
means that—to obtain reasonable transmission—
the hyperlens can’t be very bulky; this will limit 
the magnification and imaging area …. Low loss 
metals and high refractive index dielectrics will 
greatly boost this field but are extremely hard 
to find.”
 Pendry agrees that loss is a major issue for 
optical metamaterials. “Typically we might use 
highly conducting metals such as copper or silver 
which work just fine until we try to use them 
at the highest frequencies where they become 
lossy. We need the help of materials scientists to 
develop new alloys with lower losses.”
 That said, metamaterials approaching 
optical frequencies have been proven possible. 
Researchers at the University of Karlsruhe have 
published details of a three-layer negative index 
material that operates around 1.4 µm. Here, two 

Figure 2: Artist’s 
rendering of negative 
refraction in a new 
semiconductor meta-
material developed at 
Princeton University. 
Figure by Kevin Bullis 
supplied by Anthony 
Hoffman.

Figure 1: This mate-
rial, designed by David 
Smith while at the 
University of Califor-
nia, San Diego, has 
a negative refractive 
index at microwave 
frequencies.
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negative-index material consisting of alternating 
layers of highly doped InGaAs and AlInAs—no 
metals. Interestingly, the Princeton material 
uses an entirely different effect than the others 

to implement the negative index. The optical 
properties are created by anisotropy in the 

material’s dielectric response rather than 
resonances in both the permeability and 
permittivity of the constituent layers. 
This gives it an inherent flexibility.
 On top of its other advantages, the 

Princeton metamaterial is the first in a 
new class not only in terms of mechanism 

but in its potential to be practically fabricated. 
Anthony Hoffman, the graduate student who 
has been developing the material based on 
work done by Evegenii Narimanov (now at 
Purdue University) quotes his doctoral adviser, 
Claire Gmachl, on this. She puts it succinctly: 
“Semiconductors are the things from which true 
applications are made.”
 Given the massive investment in the 
semiconductor industry, it’s hard to argue with that.

–Dr Sunny Bains is a scientist and journalist based in 
London: http://www.sunnybains.com/blog

Figure 5: Sub-wave-
length features from a 
sample placed inside 
the lens structure are 
magnified by a meta-
material hyperlens, 
creating a light pattern 
that can be resolved 
using conventional 
optics. (Figure sup-
plied by Zhaowei Liu)

layers of crossed silver wires are used to create 
the desired effect. Oscillations created by the 
light passing through produce both negative 
permeability and permittivity, the classic 
conditions required to create a negative refractive 
index. However, though initial results have been 
positive, researchers are not sure their structure 
will work as well in optically thicker media. “… 
It is still a long way to truly three-dimensional 
isotropic negative-index metamaterials at optical 
frequencies,” G. Dolling and colleagues reported 
in Optics Letters in March 2007.
 Another approach being taken by many 
researchers is to use plasmonics. Anatoly Zayats, 
a researcher at the Centre for Nanostructured 
Media at the Queen’s University of Belfast in the 
UK, explains that 
in the visible 
and near-
infrared 

Figure 3: One way of cloaking an object is to 
make light flow around it like a stream of water, 
a function that can be performed using a nega-
tive refractive index material. (Figure supplied by 
John Pendry)

Figure 4: David Smith 
and his colleagues 
successfully applied 
the cloaking idea 
using microwaves. 
Though an imperfect 
material, it unfor-
tunately creates an 
imperfect cloak (and 
even a perfect cloak is 
not robust).

frequency ranges, the optical properties of the kind 
of metallic nanostructures that researchers have 
been looking at “are completely determined by 
one or another type (or several types) of plasmonic 
excitation such as surface plasmon polariton, localised 
surface plasmon, particle plasmon, etc. The coupling 
of light to plasmonic excitations that are collective 
electronic excitations in metallic nanostructures 
allows one to confine the electromagnetic field on 
the sub-wavelength scale and manipulate it with 
high precision. Both these properties are difficult to 
achieve with dielectric metamaterials.”
 Nevertheless, it seems that such properties 
have been achieved. Not quite at optical 
frequencies, but long-wave infrared. At the 
end of 2007, Princeton researchers reported 
they had developed an optically-thick low-loss 
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A land of aurora borealis and midnight sun, 
Finland has a mystique that makes innovation 
in light and its applications a natural fit. 

By	Merry Schnell
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TThe long, cold, clear nights of winter have 
instilled a long tradition of astronomy in Finland. 
Accordingly, it should come as no surprise 
that optics and photonics technology in this 
northern country likely grew deep roots from this 
fascination with the night sky. 
 “In Finland, astronomy is a very popular 
hobby and I think that our interest in optics and 
photonics comes from there,” said Jari Turunen, 
professor of physics at the University of Joensuu. 
“Therefore, I think that people get interested in 
optical phenomena and then are ready to study 
them.”
 Indeed, Yrjö Väisälä, founder of the Tuorla 
Observatory, was considered a superb optician 
who used the tunnel under the hill of the 
observatory, where interference measurements 
were made, to produce optics of the highest 
quality.1 Today, Opteon Ltd., resides on the 
observatory grounds and manufactures precision 
astronomical optics for the world. But optics only 
begins there for Finland. 
 “The optics and photonics industry in Finland 
is mostly application oriented and is therefore 
embedded as an enabler in the country’s other 
industrial areas,” explained Jorma Lammasniemi, 
executive vice president of Strategic Research at 
VTT Technical Research Centre of Finland.
 One of those industries is paper. Finland is the 
second largest paper exporter in the world, and 
optical measurement technologies help keep the 
paper quality in line. 
 “These technologies offer a surprisingly wide 
application range, maybe because the optical 
properties of paper are key quality indicators,” said 
Lammasniemi. “Perhaps the most sophisticated 
sensor is the IQInsight moisture profiler by 
Metso Automation. It is an imaging spectrometer 
capable of measuring in real time across the over 
10-m wide paper web while it is moving with a 

full speed of 30 m/s. The IQInsight sensor was 
developed in cooperation with the research 
center at VTT.”
 VTT’s operations began in 1942 when 
President Risto Ryti enacted the Technical 
Research Centre of Finland. VTT, operated 
directly under the auspices of the Ministry of 
Trade and Industry, was “to engage in technical 
research for the benefit of science and society.” 
VTT was required to test materials and structures 
at the request of the authorities, private citizens, 
companies, and other organizations, but it could 
also engage in commercial research work.
 Today, VTT is a nonprofit research organization 
still under the domain of the Ministry of Trade 
and Industry, and it partners with universities 
and businesses to further the Finnish competitive 
edge.

The Next Generation: Bioactive 
Paper and Printed Intelligence
VTT established the Center for Printed 
Intelligence in 2006. One of the key projects 
for the center is to introduce new innovations 
and market initiatives between the traditional 
Information and Communication Technologies 
(ICT) and paper industries by combining IT, 
electronics, and printing technologies. In doing 
so, it hopes to commercialize and globally 
promote new businesses and products.
 While methods for mass-producing bioactive 
paper are being explored, the enormous potential 
for applications and products simmers. Capitalizing 
on the use of biomolecular interactions of enzymes 
and antibodies, potential applications of bioactive 
paper loaded with tiny sensors and indicators 
range from environmental, food, and water safety 
to personal-health diagnostics. The benefits are 
expected to be in their cost-effective production 
and their biodegradable nature.2
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Finland:  
A Committed 
Country
• Finland spends about 

3.5% of its gross 
domestic product on 
R&D. That is more than 
the EU-prescribed 3%, 
and Finland intends to 
increase that amount to 
4% over the next few 
years.

• Tekes is the Finnish 
Funding Agency for 
Technology and Innova-
tion, operating under 
the Ministry of Trade 
and Industry, promoting 
competitive industry 
and creating new busi-
ness opportunities and 
jobs. Responsible for 
planning, launching, 
and funding long-term 
national technology 
programs, Tekes has 
funded, among others, 
FinNano.

• Also supporting 
FinNano is the 
Academy of Finland, 
which operates under 
the Ministry of Educa-
tion. The Academy of 
Finland funnels euros to 
research conducted by 
universities, research 
institutes, research 
posts, and education.



SPIE Professional     January 200818

 Going hand in hand with an innovative paper 
industry is printable optics and electronics, or 
printed intelligence, also a multidisciplinary field 
that combines materials, information-processing 
technologies, and paper or plastics as a base 
material. Intelligent printing also enables cost-
efficient mass manufacturing of electronics and 
other functionalities on large, flexible substrates 
like plastic, paper, and fabrics.
 “As this field quite naturally combines 
the present strengths of Finnish industry,” 
Lammasniemi said, “it has been selected to be a 
new priority field of research. VTT now has 70 
researchers working in this area.”
 The term ‘printed intelligence’ is used to 
describe the wide scope of the technology and 
business. “Electronic, bio, chemical, and optic and 
optoelectronic functionalities are created using 
a variety of different devices. Printed resistors, 
capacitors, inductors, flexible printed circuit boards, 
antennas, optical gratings, light guides, and optical 
read-only memory are examples of passive electrical 
and optical components,” he said.
 With printed intelligence, printed items 
will become more active, self-sensing, and self- 
controlling, according to a paper on printed 
intelligence written by a research group at VTT 
headed by Harri Kopola, director of the Center 
for Printed Intelligence.3
 Printed products are already becoming more 
integrated into the smart environments and 
information systems around us, the researchers 
found. They are helping us access and use digital 
content and services. With these new intelligent 
features, the consumer’s experience with printed 
products will become increasingly engaging, 
entertaining, informative, and easy to use.
 A cornerstone of this business is termed 
“printable inks,” which includes materials such 
as conductive polymers, organic semiconductors, 
nanoparticulate materials, and bioactive materials. 
The variety of these materials and their numerous 
application possibilities introduce opportunities 
far beyond those offered by traditional silicon-
based electronics. Another cornerstone is the high 
throughput, cost-efficient manufacturing methods 
like continuously running roll-to-roll printing, hot 
embossing, coating, laser processing, and their 
combinations, Kopola’s research group said. 
 The third important capability is the integration 
of those multifunctional components, circuits, 
and systems on web, sheet, or foil presses. The 
capabilities of these processes, new advanced 
manufacturing equipment, and automated 
production lines are the key to developing and 
commercializing products where new intelligent 
functionalities are embedded to high-throughput 
large-area surfaces.3

 The research and development activity in this 
area is increasing rapidly and market researchers 
are forecasting rapid market growth for various 
printed devices. Frost & Sullivan predicts that 
the volume of printed electronics will penetrate 
the market between 2007 and 2010, resulting in 
a market worth hundreds of billions of dollars by 
2015. High-volume sales of printed electronics, 
the Frost & Sullivan analysis said, will most 
likely take place in the retail and supply-chain 
management industries.4 

Nanotechnology:  
Taking the Competitive Edge
Finland’s competitiveness doesn’t stop at 
printed intelligence. Nanotechnology is another 
competitive field throughout the world and 
Finland is a major player in this arena. Ranking 
3rd in business competitiveness, according to 
the 2007-‘08 Global Competitiveness Report,5 

Finland has more than doubled the number of 
companies active in nanotechnology in two years. 
Of 134 nanotechnology companies, 40 currently 
have commercial products on the market.6 
 This is owing to the commitment Finland has 
made by investing more than 120 million euros 
in its nanoscience and nanotechnology research 
and development from 2005 to 2010. FinNano, as 
the program is called, is designed to take industry 
input to the laboratory, where researchers are 
finding innovations in the electronics, forest, and 
biotechnology sectors. General themes of processes 
and materials, instruments and tools, and safety and 
standardization are also being researched across all 
industry sectors.5 

Then and Now
By all appearances, the current success with 
nanotechnology developed in Finland a natural 
development. The first Finnish nanotechnology 
was discovered in the 1970s by Tuomo Suntola, who 
developed atomic-layer deposition (ALD). ALD is 
used to grow thin films on large surfaces one atomic 
layer at a time, which allows for precise control of the 
coating material’s thickness and its good adaptability 
to surface roughness.7  
 Almost 30 years later, the Nanomaterials Group 
at the Laboratory of Physics and Center for New 
Materials at Helsinki University of Technology 
led by Professor Esko I. Kauppinen has been 
working on the manufacturing process for carbon 
nanotubes, which are very difficult to mass produce. 
While developing a new way to manufacture these 
allotropes of carbon, researchers discovered a hybrid 
carbon nanotube that seems to sprout fullerenes. 
They call this new material “nanobuds.”7

 The manufacturing method of nanobuds is a 
unique variant of chemical-vapor deposition, where 

Research Professor Harri 
Kopola, Director of the 
Center for Printed Intel-
ligence at VTT, shows a 
roll of gravure printed 
structures for electronic 
components and circuits 
produced by the  new 
methods. (Image courtesy 
VTT.) 



19January 2008     SPIE Professional    

The nanobud is a single-walled carbon nanotube 
with fullerene attached. (Image courtesy Esko 
Kauppinen)

catalyst particles are vaporized directly from an iron 
wire into a gas flow of carbon monoxide. This helps 
to control the size and number of particles in the 
gas flow, making it possible to regulate the types 
of carbon nanotubes created; small particles make 
single-walled nanotubes (SWNT) and large particles 
make multiwalled nanotubes.
 The process produces clean tubes and allows 
control over their properties, such as length 
and degree of bundling.8 By varying the reactor 
temperature, the concentrations of water vapor, and 
carbon dioxide, the degree of SWNT coverage with 
fullerenes is controlled. This leads to the degree of 
functionality of any particular nanobud. 
 “Both fullerenes and single-walled carbon 
nanotubes exhibit many advantageous properties,” 
Kauppinen said. “But despite their similarities, 
there have been very few attempts to physically 
merge them. The novel hybrid material we 
discovered merges the two into a single structure, 
in which the fullerenes are covalently bonded to 
the nanotubes.
 “Nanobuds could have many applications,” 
he added. “They may find use as memory 
devices and quantum dots or cold electron 
field emitters––materials that emit electrons at 
room temperature under a high applied electric 
field––due to the fullerenes’ many curved surfaces, 
which make for better emitters than flat surfaces. 
Cold-electron field emission is the key to many 
technologies, including flat-panel displays and 
electron microscopes.”

Finnish Business Model
Kauppinen and his research group from Helsinki 
University of Technology spun off a company, 
Canatu Oy, in 2004 to market the nanobud and to 
apply it commercially. This is not unusual for the 
Finnish business model. Finland is an open society 
whose large corporations, subject matter experts, 

and academia participate in a type of knowledge 
cooperative. This stimulates opportunities to 
turn emerging technologies into novel business 
opportunities.
 “Today the two top players in instrumentation 
for the paper industry, Metso Automation and 
Honeywell, have substantial sensor development 
departments in Finland where they both can 
benefit from the active research community in 
the field.” said Lammasniemi.
 This spirit of cooperation and long-term 
investments in research and development will 
keep Finland’s international presence in the 
forefront. Finnish tradition is only a launching pad 
for their future, which is sparkling like northern 
lights in the night sky.

Sources and Resources:
1. http://www.astro.utu.fi/info/history.shtml
2. http://www.vtt.fi/newsletter/032007art09.

jsp?lang=en 
3. Kopola, H., et al., “Printed intelligence: 

opportunity for innovations and new business,” 
VTT (2007).

4. http://www.frost.com/prod/servlet/press-
release.pag?docid=106951458

5. Global Competitiveness Report 2007–2008, 
World Economic Forum (2007).

6. http://akseli.tekes.fi/opencms/opencms/
OhjelmaPortaali/ohjelmat/NANO/en/
etusivu.html

7. “Small and Huge: Nanotech Finland,” http://
www.tekes.fi (2007).

8. Nasibulin, A.G., P.V. Pikhitsa, H. Jiang, D.P. 
Brown, A.V. Krasheninnikov, A.S. Anisimov, 
et al. “A novel hybrid nanomaterial,” Nature 
Nanotechnology 2(3), 156–161 (2007) see also: 
http://www.fyslab.hut.fi/nanomat/.

–Merry Schnell is senior editor at SPIE.

Fascinating 
and Fun  
Finnish Facts
• Finns call the Aurora Bo-

realis “revontulet,” which 
translates to “fox fires.” 
This derives from folklore 
where the Arctic fox 
started fires or sprayed 
the snow up to the sky 
with its brush-like tail. 
The winter darkness is 
known as “kaamos.” 

• Santa Claus lives in 
Rovaniemi, Finland, in 
the Arctic Circle, and 
reindeer are indigenous 
to the country. 

• Mämmi is a unique and 
traditional Finnish food. 
It is made with water, rye 
flour, rye malt, molasses, 
and Seville orange peel. 
It is served with cream 
and sugar. After it’s 
baked in the oven and 
stored in the refrigerator 
for several days, small 
quantities of alcohol 
often result within the 
pudding-like condiment. 
This is not considered to 
be a bad thing. 

• Saunas are a Finnish tra-
dition, enjoyed at 70–100 
degrees Celsius (160–
210 degrees Fahrenheit) 
while completely naked. 
Silver birch boughs 
are used to gently flog 
oneself to relax muscles 
and ease mosquito 
bites. Once the body 
temperature reaches an 
uncomfortable level, a 
dip in a lake, the sea, a 
swimming pool, or a hole 
cut into ice is in order.

Industry Competitive  
In Finland
Finland ranks sixth overall in the 2007-2008 
Global Competitive Index (behind the United 
States, Switzerland, Denmark, Sweden, and 
Germany, in that order), according to The 
Global Competitiveness Report.

In business competitiveness, innovation, 
and the quality of the national business 
environment, Finland ranks third in the 
comprehensive annual survey conducted  
by the World Economic Forum.

Source: http://www.weforum.org/pdf/Gcr/
profiles08/Finland.pdf
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Keeping Up With the 
Times
Kevin Harding talks about SPIE’s evolving role in optics and his goals as 
President for 2008.

Kevin Harding has begun his tenure as 2008 SPIE President. 
(See page ___.) Harding is the senior researcher and project 
leader for the General Electric Global Research Center 
(Niskayuna, NY). He received his BA in physics/philosophy 
from Rider College (Lawrenceville, NJ), and his MS degree 
in optics from the University of Rochester (Rochester, 
NY). Besides SPIE, Harding is involved with the Laser 
Institute of America, Engineering Society of Detroit, Society 
of Manufacturing Engineers, and the Optical Society of 
America. 

 He was interviewed by Beth Kelley for SPIE Professional 
(SP).

SP: How did you get involved in machine vision and 
metrology?

KH: When I first started out, I was working in programs 
involved in materials testing, high powered lasers, which 
tied in as well to interferometry and ellipsometry. When I 
later moved more over to dealing more exclusively with the 
industrial sector, the machine vision industry at the time was 
just getting started. So I got involved and was one of the few 
optics people actually involved with machine vision at the 
time.

SP: What experiences have prepared you to be SPIE 
President?

KH: I think there have been a few things: My involvement with 
SPIE in terms of being involved in conference organization, 
being involved in teaching at some of the meetings, and being 
involved in some of the standing committees over time. I 
think that has helped from the point of understanding how 
the society works. 
 My work career I think has also been valuable in that regard. 
I have well over 20 years experience in playing a leadership 
role. I hope I might bring a fairly wide perspective in terms of 
not just seeing things from an academic point of view or an 
industry point of view.
 And of course as with any leadership thing, it’s understanding 
how to interact with people. Part of the role of president is 
serving as a mediator, I think, to help bring about the good 
ideas and make sure we don’t get bogged down by the details 
of things.

SP: What are some key issues SPIE as a Society is facing 
right now?

KH: We’ve perhaps gone through an era of changing identity. 
Maintaining a focus of identity so people understand what 
we’re about and what the topics are about I think is one of 
the key areas the Society needs to understand.
 I think the other big challenge that we have started into, 
and is certainly going to continue to be a challenge, is how 
do we make the connection with the engineer/scientist 
who’s just getting into the field, what we call our early career 
professionals. Nowadays things have changed, and people 
don’t automatically join societies or belong to professional 
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organizations. So how do we maintain the Society 
relevant to that new generation of members?

SP: What role do you think SPIE should play in 
the optics and photonics community?

KH: I think the best  role that SPIE does play is 
the two-fold role of helping people get in touch 
with other people, the communications aspect. 
 One of the main reasons anyone goes to these 
conferences isn’t necessarily always to hear the 
papers. You get to talk to people. You get to meet 
people who might be doing something different, 
and you kind of compare notes and compare ideas. 
You want all the details you read in the paper; 
of course. [However], you can go online and do 
that in your office.
 Next is the initiative of dealing with 
publications of the future. Journals nowadays, 
even if it’s paper, go all around the world, and 
most of them have some electronic connection. 
If we’re going to be effective at being a source of 
information for these technologies, we have to be 
sure we have the media and the mechanisms, and 

just the right tools to work within the electronic 
world of computer networks.

SP: What are some of your goals as SPIE 
President?

KH: One thing I plan to do is get out and visit a 
number of student chapters. If we’re going to have 
these student chapters, somebody from leadership 
or board members or vice-president or president 
should go out there each year and try to touch 
as many of the student chapters as we can. Find 
out what they’re doing and show our support for 
their activities.
 I’m hoping to start a plan whereby we have 
partnerships with the Boeings and the Lockheeds 
and the General Electrics, many of which have 
quite a few SPIE members. I’d like to see at least 
the beginnings of getting partnerships with 
these organizations. I’d like to see corporations 
sponsoring student scholarships, student travel 
grants to help bring new people along. I’d like 
to see sponsorships and partnerships of outreach 
activities.

Meet  
the SPIE  
President
Meet SPIE President Kevin 
Harding at the SPIE mem-
bers’ reception at Pho-
tonics West. The reception 
will be held from 6:30 to 8 
p.m. Monday 21, January, 
at the California Theatre, 
345 S. First St., San Jose.
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Launch Your Career

SPIE Early Career 
Professional Program

spie.org/ecp
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2008 SPIE Leadership

President
Kevin G. Harding
GE Global Research 
Center, USA

Immediate Past 
President
Brian Culshaw
University of 
Strathclyde, UK

Secretary/
Treasurer
Brian Lula
Physik Instrumente 
LP, USA

President Elect
María J. Yzuel
Universitat 
Autònoma de 
Barcelona, Spain

Vice President
Ralph B. James
Brookhaven National 
Laboratory, USA

Chief Executive 
Officer
Eugene G. Arthurs

Directors

Anand Asundi
Nanyang 
Technological 
University, Singapore

Marta de la Fuente
Indra Sistemas SA, 
Spain

James G. Grote
Air Force Research 
Laboratory, USA

Eric G. Johnson
University of North 
Carolina, Charlotte, 
USA

Kristina M. Johnson
Johns Hopkins 
University, USA

Ray O. Johnson
Lockheed Martin 
Corp., USA

Werner Jüptner
Bremer Institut 
für Angewandte 
Strahltechnik, 
Germany

Kathleen Perkins
OpticsReport, USA

Giancarlo C. Righini
Istituto di Fisica 
Applicata Nello 
Carrara, Italy 

Fernando Mendoza 
Santoyo
Centro de 
Investigaciones en 
Optica, A.C., Mexico

Mitsuo Takeda
University of Electro-
Communications, 
Japan

Hugo Thienpont
Vrije Universiteit 
Brussels, Belgium

David Wick
Sandia National 
Laboratories, USA

Symposia 
Committee Chair
John M. Pellegrino
Army Research 
Laboratory, USA 

Publications 
Committee Chair
Harry J. Levinson
Advanced Micro 
Devices Inc.

The following officers and directors are your SPIE leadership in 2008. Anyone listed 
here can be contacted through Bobbie Lively, SPIE manager of boards and committees, 
at bobbie@spie.org.
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SPIE Keeps Eye on Early 
Career Professionals
Justin Mansell discusses how his involvement in SPIE member 
activities was an investment for the Society and for himself. 

By	Justin Mansell

The senior leadership at SPIE considers 
me someone who has taken the traditional 
membership path. I first became involved with 
SPIE as a student going to SPIE symposiums to 
publish my papers and attend conferences. 
 Like most students, I became a SPIE member to 
save on conference fees. During graduate school, 
my research was in an area that was peripheral to 
the central focus of my research group, so I used 
my involvement with SPIE via conferences to 
meet people who were working on topics directly 
related to my research area. I met people doing 
some of the most interesting research and who 
were the world’s experts in their fields.
 I met colleagues with whom I was able to 
collaborate, and I got more done than I could 
have on my own. This, of course, led to more SPIE 
conferences and papers. I attended as many talks 
as I could and worked on my presentation skills. 
Eventually, I was giving invited presentations 
and was offered a position on an SPIE conference 
program committee. 
 I thought I had maximized the use of my SPIE 
membership, and yet, there were several things 
about the way things worked that seemed sub-
optimal. Why, in a four-day symposium, were all 
the conferences I wanted to attend on the same day? 
Why didn’t SPIE offer some of the benefits that my 
other society memberships did? I heard the same 

questions from my colleagues during coffee breaks, 
but none of us knew what to do about it. 
 Then I was selected at random to participate 
in a panel discussion on how SPIE was serving its 
early career professionals (ECPs). I spent some 
time before that first meeting thinking about the 
topic and comparing the benefits I received from 
all my other professional associations. I made a 
handful of suggestions at the meeting and also 
learned a lot from my fellow ECPs about SPIE 
benefits that I was unaware of, like SPIEworks.
com, an employment Web site for optics, 
photonics and imaging professionals.
 A few months later, SPIE formed a committee 
to investigate how the Society could better 
serve ECPs and I was invited to join. I waffled 
a bit because of the time commitment and the 
constantly expanding scope of my new position 
at work, but eventually decided to join the panel. 
I figured that I would not be where I am today 
without the opportunities offered by SPIE, and I 
felt that I should try to give something back. 
 While on the ECP committee, I attended 
teleconferences to discuss recommendations that 
the ECPs had for the membership committee and 
talked with the other members of the committee. I 
was amazed to find out that the other ECPs on the 
committee had very similar areas of research, and yet 
we had not met in normal conference interactions. 

Justin Mansell is vice 
president and CTO of 
MZA Associates Corp. 
and president of Ac-
tive Optical Systems, 
both in Albuquerque, 
N.M...

Leadership Series Also Online

This article by Justin Mansell is one in the 
Leadership Series. The series is a collection 
of articles about transitioning from student to 
career professional produced by SPIE Student 
Services and SPIE Professional magazine. The 
articles are valuable for students and early 
career professionals and focus on leadership 
in the field of optics and photonics. Tips and 
other information about patents, entrepreneur-
ship, graduate schools, trust in the workplace, 
volunteering, and networking have been the 
topics of recent articles.

The series is written by a variety of experts 
who share their knowledge, experiences and 
practical advice about becoming an effective 
professional and leader.

Log in to SPIE.org and find the Leadership 
Series at http://spie.org/x15556.xml

If you would like to comment on or contribute 
an article to the series, please e-mail spiepro-
fessional@spie.org.

Mansell mug
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 Before I left for Optics + Photonics 2007, 
one of the SPIE staff members invited me to 
come out a day early to talk at the Leadership 
Workshop that was created primarily for student 
chapter members. At Optics + Photonics, I met 
with several of the ECP committee members 
and the SPIE staff who were organizing and 
running the committee. The ECP 
committee members were invited 
to the Membership Committee 
meeting, the President’s reception, 
and the SPIE banquet. We were 
received very warmly by the SPIE 
staff and met the leaders of SPIE. I was 
amazed at how interested the senior 
leadership was in hearing how they could 
better serve ECPs. 
 After the meeting, the SPIE leadership 
decided that one way to have the 
opinions of the ECPs heard was to 
invite these younger members to serve 
on existing committees. There are about 
16 committees that provide oversight, 
guidance, and direction to the activities 
of SPIE. I expressed interest in a couple of 
committees and was recently invited to join the 
Symposium Committee. 
 My very limited experience with volunteering 
at SPIE has been extremely positive. I’ve had an 
opportunity to meet people that I would have 
never had a chance to meet in normal conference 

Special Events 
At Photonics 
West Target 
Students, 
New Profes-
sionals
SPIE’S Photonics West event 
(19-24 January 2008 in San 
Jose, CA,) affords many great 
opportunities to learn more 
about volunteering with SPIE 
committees and to network 
and collaborate with others 
working on similar research. 
In addition to the on site 
SPIEWorks Career Fair (22-23 
January), there will be profes-
sional development speakers, 
an early career networking 
social, and courses on resume 
writing, scientific writing and 
the craft of scientific presen-
tations.

Hungry grad students can at-
tend the “Student Lunch With 
the Experts” or a luncheon 
specifically for BiOS attendees 
at the San Jose Convention 
Center, and then move on to 
network at a student “No Tie” 
social. 

If you are a student or early 
career professional and 
want to learn more about 
volunteer opportunities with 
SPIE, please contact Jason 
Hamman at jasonh@spie.org. 
Information about volun-
teering with SPIE committees 
for Photonics West 2009 will 
be available at the January 
2008 event.

interactions. If you feel that your use of your 
membership is stagnating, my advice is to dig a 
little deeper into the Society and see where else 
you can get involved. You will find that it’s not 
as much an investment in SPIE as an investment 
in yourself. 

 Jump on the SPIE Web site and spend 
time learning more about the Society. You 

may find membership benefits that you never 
knew existed. You might stumble on something 

new that interests you and takes you 
down a new path. Are there things 

that you think could work better? 
Tell someone who might be able 
to make a difference. If you are 
interested in helping to solicit 

and review papers, talk to 
the chair of your favorite 

conference.
 If you’re not sure who 
to bug about something, 

then d ig  a round the 
Web site to find out who is 

responsible. I’ve found that the 
SPIE staff is very willing to help 
you find out where you can 
serve. 
 By volunteering, you can 
expand your network, make 

SPIE better, and make your voice heard. SPIE 
is listening.
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SPIE Digital Library Access 
Expands Research Capacity 
In Developing Countries
SPIE offers free and low-cost access to the wealth 
of scientific resources in the Digital Library 
to researchers in transitional and developing 
countries. An agreement with the International 
Network for the Availability of Scientific 
Publications builds on other global initiatives 
that SPIE has.
 In signing an agreement with the International 
Network for the Availability of Scientific 
Publications (INASP) last year, SPIE is helping to 
meet the information needs of scientists in some 
two dozen countries that are rebuilding research 
capacity and infrastructure.
 As a first step, SPIE Digital Library begins this 
year to offer its journals and proceedings at low 
or no cost to researchers in INASP partner and 
network countries with low- and lower-middle-
income economies as identified by the World 
Bank. 
 “SPIE is committed to the enhancement of 
research capabilities in transitional and rebuilding 
countries,” said SPIE Director of Publications Eric 
Pepper. “We are pleased to provide such a vital 

tool for the needs of science communities in need 
of increased access to information.”
 Researchers in eligible countries in Africa, 
Asia and South and Central America will now be 
able to download full-text articles from the SPIE 
Digital Library, he said. 
 Launched in 2003, the SPIE Digital Library 
provides researchers worldwide with the most 
extensive resource available on optics and 
photonics. The Digital Library holds more than 
240,000 technical papers from SPIE Journals 
and Conference Proceedings from 1990 forward. 
More than 20,000 new research papers are added 
annually.
 Institutions eligible for the free or low-cost 
access include universities, libraries, not-for-profit 
research institutes and teaching hospitals in 
countries identified by INASP. Access also will be 
available within those countries to many health 
professionals, agricultural extension workers and 
other professionals with not-for-profit status who 
are working in remote areas and within research 
institutes without formal collections.
 “It is very important for researchers in 
transitional countries to have access to 
information and knowledge,” said Maria 
J. Yzuel, president-elect of SPIE, in 
applauding the agreement. “This 
collaboration between SPIE 
and INASP may help 

to build and 
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maintain research groups in developing countries 
where SPIE already has several initiatives.”
 Besides offering scholarships and grants to its 
constituents, Yzuel noted that SPIE sponsors the 
Active Learning in Optics and Photonics Program 
of UNESCO and RIAO-OPTILAS, the largest 
Latin American meeting on optics, lasers and 
applications, held in Brazil in October.
 SPIE also collaborates with 
the International Center 
for Theoretical Physics in 
Trieste, Italy, to organize a 
two-week Winter College 
in Optics. Between 80 and 
100 PhD students and other researchers from 
developing countries attend the college each 
year, and SPIE offers free Digital Library access 
to attendees.
 Under this latest initiative to help meet the 
information needs of scientists, each of the 
countries under the INASP program was offered 
trials of the SPIE Digital Library in 2007 and the 
opportunity to subscribe either for free or for a 
nominal cost beginning in 2008.
 INASP is an international development non-
profit established by the International Council for 
Science in 1992 to meet the information needs 
of scientists in the developing world. Its mission 
is to enable a sustainable network of stakeholders 
that owns and drives access, use, dissemination 
and communication of research information. 
Collaborating with a wide network of partners 
in sister organizations, development agencies, 

and publishers, INASP currently works with 24 
partner countries and offers support to over 100 
network countries. The agreement with SPIE 
is facilitated by INASP’s Programme for the 
Enhancement of Research Information (PERI).
 “We are thrilled to welcome the SPIE Digital 
Library to the growing number of INASP partners 
who support access to information for developing 

and emerging countries,” 
said Lucy Browse, head of 
Information Delivery at 
INASP. “There is an increased 
recognition of the role that 
research information can play 

in development, and the agreement with SPIE to 
grant discounted access to its publications means 
sustainable routes to scientific research materials 
continue to be established.”
 In 2006, INASP’s PERI program facilitated 
the download of more than 1 million full-text 
articles from 23,536 internationally published 
journals. Training librarians about the resources 
that are available is also key to INASP’s mission 
of disseminating research materials, and it trained 
more than 700 librarians and researchers from 345 
institutions in 2006.
 To learn more about INASP’s activities, go to 
http://www.inasp.info.
 Access to SPIE’s Digital Library is otherwise 
available to researchers on an annual subscription 
basis. To learn more about Digital Library 
subscriptions for individuals and organizations, 
go to http://www.spiedigitallibrary.org/.
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Members in the News
James Wyant Elected OSA 2010 President
Former SPIE President James Wyant, dean 
of University of Arizona’s College of Optical 
Sciences (Tucson, AZ), has been elected president 
of the Optical Society of America for 2010. 
 Wyant, who will become president-elect of 
the OSA in 2009, will be only the fourth person 
elected president for two major international 
optics societies. He was SPIE president in 1986.
Wyant is also an SPIE fellow and recipient of the 
SPIE Gold Medal in 2003, the SPIE Technology 
Achievement Award in 1988 with WYKO 
Corporation, and the 1979 SPIE Governors’ 
Award. 
 “I am proud to have the honor of serving both 
these organizations as president,” he said.
 Wyant, a member of the National Academy 
of Engineering, is the author of more than 300 
professional publications and invited talks on 
interferometry, holograph and optical testing and 
is known as an entrepreneur in the field of optics. 
He has helped launch and direct such corporations 

as WYKO Corp., 4D Technology and DMetrix. 
He has served on the boards of directors for 
WYKO, ILX Lightwave, Veeco Instruments, 
Optics 1, DMetrix and 4D Technology. His 
business acumen has earned him industry 
accolades that include Arizona’s “Innovator 
of the Year” Product Award, the Tom Brown 
Excellence in Entrepreneurship Award and the 
UA Technology Innovation Award.
 A member of the National Academy of 
Engineering, Wyant also is five-time winner of 
R&D Magazine’s R&D 100 Award, and five-time 
winner of Laurin Publishing’s Photonics Circle of 
Excellence Award for optical products.
 Wyant has a master’s and a doctorate from the 
University of Rochester where he was named a 
distinguished alumnus. He joined the UA faculty 
as an assistant professor in optical sciences in 
1974. He became director of its Optical Sciences 
Center in 1999 and dean of the newly created 
College of Optical Sciences in 2005. 

Larry Hornbeck Inducted into National Academy of Engineering
SPIE Fellow Dr. Larry A. Hornbeck has 
been inducted into the National Academy 
of Engineering. Dr. Hornbeck, also a Texas 
Instruments Fellow, was recognized for his 
work in the invention and development of the 

digital micromirror device and its application 
to projection display technology. He has been 
associated with SPIE conferences and publications 
for many years, and is currently active in the SPIE 
Photonics West Projection Displays conference.

C. Grant Willson Awarded 2007 SEMI
Dr. C. Grant Willson, an SPIE Fellow and professor 
of chemical engineering at the University of 
Texas at Austin, has been named recipient of the 
2007 SEMI Award for North America. 
 Willson’s contributions to the development of 
chemically amplified photoresists over the past 
20 years have helped enable the evolution of 
new generations of semiconductor lithography 
processes and tools with significant productivity 
improvements, according to Pat Gardner of the 
North American Programs group at SEMI.
In 2005, SPIE awarded Willson the Frits 
Zernike Award for Microlithography. He has 
received numerous other awards for technical 

achievements and teaching and has chaired 
conferences for the SPIE Advanced Lithography 
symposium for many years.
 Willson holds the Rashid Engineering Regents 
Chair in the College of Natural Sciences of the 
University of Texas at Austin where his research 
group focuses on photosensitive materials. He 
worked for IBM from 1979 to 1993 and was fellow 
and manager of Polymer Science and Technology 
at IBM Almaden Research Lab.
 SEMI is a global industry association 
advocating growth and profitability throughout 
the manufacturing supply chain.
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Lula Snaps Astronomy Picture of the Day
Brian Lula’s narrowband CCD image of vdB142 
“The Elephant Trunk Nebula” in the constellation 
Cepheus was recently selected as NASA’s 
Astronomy Picture of the Day. This deep 16-
hour total exposure image was taken using 6nm 
bandpass Ha, OIII and SII filters with an SBIG 
STL6303E CCD camera, a 32cm f/4 Newtonian 
Astrograph and then processed in a modified 
Hubble color palette.
 NASA posts a fascinating image of the universe 

each day on its Web site, http://antwrp.gsfc.nasa.
gov/apod/.
 The filters in Lula’s image transmit the light 
from hydrogen (in green), sulfur (in red), 
and oxygen (in blue) atoms in the region. In 
describing the dramatic photo, NASA’s Web site 
explained: “The resulting composite highlights 
the bright swept-back ridges that outline pockets 
of cool interstellar dust and gas. Such embedded, 
dark, tendril-shaped clouds contain the raw 
material for star formation and hide protostars 
within the obscuring cosmic dust.” 
 Nearly 3,000 light-years from Earth, the 
relatively faint IC 1396 complex covers a large 
region on the sky, spanning about 5 degrees. This 
photo covers a 1/2 degree wide field, about the 
size of the full moon.
 Lula, who has had a lifelong passion for 
telescope making and astronomical imaging, 
is president of PI Physik Instrumente USA in 
central Massachusetts and secretary/treasurer 
of SPIE.
 For more of Lula’s work, see http://www.
heavensgloryobservatory.com.

Brian Lula’s narrow-
band CCD image of 
vdB142 “The Elephant 
Trunk Nebula” in the 
constellation Cepheus

In Memoriam: Paul Forman
A memorial will be held in early 2008 for Paul F. 
Forman, an optics innovator and co-founder of 
Zygo Corp., who died 17 November after suffering 
a heart attack.
 Forman was a Fellow of SPIE and the Optical 
Society of America (OSA) and was a long-time 
contributor to SPIE. He was chair of the joint 
task force that oversaw the 1998 vote on whether 
SPIE and OSA should merge.
 Forman co-founded Zygo with Carl Zanoni and 
Sol Laufer in 1970, and he went on to serve as 
CEO and chairman of Zygo until 1993. He was 
Chairman Emeritus until his passing.
 He also worked for Bausch & Lomb and Perkin 
Elmer Company, where he was program manager 
for the retroreflector array developed for and used 
on the first lunar landing. 
 Forman has been recognized by many 

organizations for his work. He received the SPIE 
Alan Gordon Award, a Westinghouse Science 
Talent Search Scholarship, the Bausch and Lomb 
Science Scholarship, the Lifetime Achievement 
Award from the American Society for Precision 
Engineering, the Edwin H. Land Medal from 
the OSA and Society for Imaging Science and 
Technology, and NASA’s Apollo Achievement 
Award. 
 “Our industry and SPIE have lost a very good 
friend, a real pioneer who had a vision and 
followed his dreams,” said Sue Davis, Director of 
Special Projects at SPIE.
 He also received a Distinguished Alumnus 
Award from the University of Rochester’s School 
of Engineering and Applied Sciences in 2003 
and delivered the commencement address at the 
Institute of Optics that year.
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Robots Not Stuck  
in Traffic
DARPA Urban Challenge showcases sophisticated 
development of robotic vehicles.

By the light of a chilly sunrise in the high desert 
near Victorville, CA, a new era of robotic 
vehicles – and the laser scanners and optical 
sensors that guide them — began as 11 driverless 
vehicles rolled out of the starting gates at the 
DARPA Urban Challenge in November. 
 By early afternoon, six of the unmanned, 
sensor-laden vehicles had successfully navigated 
a 60-mile course surrounded by both piloted and 
autonomously-driven vehicles in urban traffic 
conditions.
 A Chevy Tahoe SUV named “Boss” from 
Carnegie-Mellon University (CMU) was the 
eventual winner. Stanford University’s “Junior” 
(a Volkswagen Passat) came in second place, 
and Virginia Tech’s Odin (a Ford Escape hybrid) 
third. The other vehicles successfully finishing 
were from MIT, Cornell, and the University of 
Pennsylvania.
 The success of the robots in the competition has 
positive implications for DARPA’s military goals 
and for the commercial automotive industry. It 
also provided an opportunity to reach out to future 
engineers and students in optics and photonics. 
DARPA’s stated reason for the competition is to 
develop autonomous vehicles for supply missions 
on the battlefield. But the competition will 
likely advance technologies in the commercial 
automotive industry as well. Application of the 
sensing and computing technologies developed 
for this race will save lives in both areas. 
 The competition required each vehicle to 
perform three simulated missions, with six or 
seven sub-missions in each phase. Each mission 

consisted of instructions to visit a series of specific 
GPS points successfully. At the end of each 
mission, the vehicles returned to the starting area 
to receive their next assignments.
 Powered by sophisticated software designed to 
process millions of data points delivered by laser 
scanners and other optical sensors, the vehicles 
were required to navigate perfectly through 
traffic while obeying all signs and speed limits. 
The closed course, on the streets of a deserted 
residential neighborhood at the former George 
Air Force Base, was populated by human-driven 
cars as well as the other autonomous ones.
 The previous two DARPA Challenges were 
races through the desert. No vehicle finished 
the first in 2004, and five finished the second in 
2005. 
 The urban environment represented a much 
more difficult task for the cars in this race. Raj 
Rajkumar, co-director of the General Motors-
CMU Collaborative Research Lab and a member 
of CMU’s Tartan Racing Team, said the Urban 
Challenge was “at least an order of magnitude 
more complex than what was done in the previous 
Challenges.”
 The leaders of the winning teams and DARPA 
director Tony Tether said that aside from the 
technology developments, the event is a tool for 
reaching out to future engineers.
 “An event like this is the biggest classroom of 
all,” said Charles Reinholtz of the Virginia Tech’s 
Victor Tango team. “The students come here and 
they’re totally focused on what they’re doing. 
They see what the best programs in the world 

Laser scanners and 
other optical sensors 
delivered millions 
of data points to 
the robotic vehicles 
throughout the com-
petition. In this image, 
the vehicle at center 
can “see” another ve-
hicle ahead of it on the 
race course and can 
sense other obstacles 
in its intended path 
and all around it.
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are doing, and they learn from that. There’s no 
topping this.”
 Tether added, “I think we’ve changed the lives 
of tens of thousands of kids.” 
 Everyone involved in the Urban Challenge 
agreed that the results have altered the landscape 
of robotics and transportation forever. CMU 
robotics professor William “Red” Whittaker, 
leader of the Tartan Racing Team, said the most 
important thing is the awareness generated by an 
event like this.
 “Robots sometimes stun the world,” he said. 
“This is a phenomenal thing for the future of 
robotics automation and what it can do.”
 Visit the SPIE Newsroom for more from the 
DARPA Urban Challenge, including a video: 
http://spie.org/x17538.xml\

–Rich Donnelly is managing editor of SPIE Newsroom

CMU’s Chevy Tahoe SUV named “Boss” crosses the finish line at the 
DARPA Urban Challenge in California.

Remote Sensing Faculty Position
The Rochester Institute of Technology is seeking applicants for a tenure-track faculty 
position at the rank of Associate Professor or Full Professor in the Chester F. Carlson 
Center for Imaging Science (CIS) in the area of remote sensing systems and applications. 
CIS is a highly interdisciplinary university research and education center, dedicated to 
pushing the frontiers of imaging in all its forms and uses. Major research thrusts include: 
Astronomy, Biomedical Imaging, Color Science, Remote Sensing, and Vision. CIS offers 
B.S., M.S. and Ph.D. degrees in Imaging Science with an emphasis on the physics of 
image formulation, the mathematics and systems engineering of image processing, 
analysis and information extraction, and the development of sensor systems and 
imaging instrumentation.

The person recruited for this position will be expected to work closely with other 
faculty and staff in the Laboratory for Imaging Algorithms and Systems and the Digital 
Imaging and Remote Sensing Laboratory, and make a substantial contribution to the 
generation and leadership of research projects, supervision of graduate research, and 
the development and teaching of related courses.   He or she will be a key person in 
the growth of CIS as a world leader in the science and applications of remote sensing. 
RIT welcomes applications from individuals interested in contributing to a community 
committed to diversity.

Additional information and application instructions can be found online at http://www.cis.
rit.edu/facultysearch. Specific questions can be directed to Search Committee Chair at 
facultysearch@cis.rit.edu.

Interested parties are encouraged to submit their materials by February 1, 2008 to assure 
optimal consideration.
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Tune in today

Coming in 2008:  Podcasts  Online Courses

Videos

SPIE Defense + Security 
Symposium 2007 
Executive Forum:  
The Next Tech Boom

SPIE Advanced 
Lithography 2007 
Plenary Presentations and Panel 
Discussion Virtual Lithography: 
The Next Generation?

Interviews with Experts

Webcasts
Hot Topics in 

Advanced Lithography
• EUV Lithography
• Immersion Lithography
• Double Patterning

Solid State Lighting
• Sources
• Systems
• Applications

Professional Development Seminars

Event Coverage

Charles 
Townes Lasers

Harold Szu  
Sensing

Gary Conley 
Photovoltaics 

Give a Better PowerPoint 
Presentation (Members Only)

Kurt Ronse

Brent York

Michael Alley

Choose from a list of experts including:
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Dr. Akhlesh Lakhtakia, 
the Charles Godfrey 
Binder Professor of  
Engineeriang Sci-
ence and Mechanics 
at Pennsylvania State 
University (University 
Park, PA), has more 
than 25 years experi-
ence publishing in sci-
entific journals and has 
served on the editorial 
boards of numerous 
professional journals.

Make Your First Research 
Paper A Success
A prolific article writer has tips for new graduate students who may be unsure 
about the art of writing a solid journal article.

By	Akhlesh Lakhtakia

IIf you are a beginning graduate student, you must 
be looking forward to publishing your first paper 
in a scholarly journal. Very likely apprehensive 
about the possibility of rejection, you may be 
searching for tried and true ways of writing 
solid journal articles. There are none that work 
for everyone and in every discipline, but the 
following tips should help you:

Choose the right journal
First, decide your readership. If your work is 
narrowly focused, choose a highly specialized 
journal in which your paper would fit naturally; 
otherwise, choose a less specialized journal, even 
a general-science magazine. Then, read carefully 
and follow the editorial board’s instructions to 
authors. 

Choose the right length
Should you write a letter, a short paper, or a full 
paper? Letters and short papers are generally 
appropriate to present work of momentous 
importance that must be published quickly or 
incidental results that would add to the literature 
but are not sufficiently important to merit 
publication as a full paper. A full paper must be 
detailed. 

Review the literature
Spend a week reviewing relevant literature to 
create a context for your work before writing. 
Context is not created simply by citing many 
papers. Instead, tell your peers a story about your 
work in the introduction, and cite the papers that 
appear in that story. 

Learn to write well
An ideal sentence is short. Put every verb close 
to its subject noun or pronoun. Pay attention 
to number and tense. Show your enthusiasm by 
mostly using the active voice and strong verbs. 
Resist the temptation to write: “It can be easily 
shown that …,” or “It is trivial/obvious to show 
that ....” Do not split infinitives. Never use 

dangling modifiers. Avoid excessive superlatives 
and intensifiers. Also, avoid using the adjective 
well-known. Such constructions are either 
superfluous or insulting to the reader. 
 Do not waste the reader’s valuable time 
by being verbose, but do not be unduly terse 
either. Avoid excessive use of jargon so that the 
intelligibility of your manuscript isn’t restricted 
to a tiny group of people. Although you may use 
two or three commonly used acronyms, resist the 
urge to create acronyms. 
 Punctuate properly. Exclamation marks must 
not be used to highlight a surprising result.
 Read good books on writing non-literary 
compositions. The following are strongly 
recommended: (i) E. Bender, The Most Common 
Errors In English Usage And How To Avoid 
Them, (ii) W. Strunk, Jr., and E. B. White, The 
Elements of Style, and (iii) E. Gowers, The 
Complete Plain Words.

Write an interesting, appropriately 
cited manuscript
Readers are mostly attracted by the title, the 
abstract, the introduction, and the concluding 
section. If the title is not interesting and 
informative, potential readers will not bother 
to read even the abstract. If the abstract is 
sufficiently inviting, a reader may go through 
the introduction, scan the paper for figures, and 
maybe then read the concluding section.
 First write the introduction, wherein you must 
create an appealing context. Next, write the 
body. Organize your manuscript into sections 
and subsections, each with a transparent theme. 
The concluding section must contain specific 
and broad conclusions distilled from the previous 
sections. Do speculate on the implications of 
those conclusions. Write the abstract next to 
convey the most important details as well as 
the chief results without reference to the rest 
of the manuscript. Finally, choose a descriptive, 
attractive, and short title. 
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SPIE Student Chapters 
Reach Record Number
SPIE added 27 new student chapters and clubs in 
2007, bringing the total number of SPIE Student 
Chapters to 117, the largest number in the 
Society’s history. SPIE is proud of the number of 
student members involved because it reflects the 
helpful resources the chapters can provide.
 “More than half of all student members are 
affiliated with chapters,” says Dirk Fabian, SPIE 
Student Services coordinator.
 Students make up a sizable chunk (21%) of 
the approximately 17,000 Society members and 
SPIE supports each student chapter and club in 
a wide range of activities and career preparation. 

For instance, SPIE offers special events at several 
symposiums, such as a Student Chapter leadership 
workshop at Optics+Photonics and a workshop on 
scientific writing at Photonics West; grants to bring 
visiting lecturers to universities where the chapter 
is located; visits to optics businesses; and a free 
book program for Student Chapter libraries.
 Because students represent the future of optics, 
photonics and imaging, SPIE also has distributed 
nearly $3 million in awards through its scholarship 
and grant program. The society will be awarding 
$320,000 in scholarships and grants to students 
and educational institutions in 2008.

New SPIE  
Student 
Chapters and 
Clubs
• Northwestern University, IL
• Pontificia Universidad 

Católica del Perú, Peru
• Catholicate College, India
• San Jose State University, 

CA
• Texas A&M University, TX
• Universidad Nacional de 

Colombia Sede Medellin, 
Colombia

• University of Ottawa, ON, 
Canada

• V. Karazin Kharkiv National 
University, Ukraine

• Centro de Investigaciones 
en Óptica–Universidad 
Nacional de La Plata, 
Argentina

• University of Wisconsin, 
Madison

• University of Guanajuato, 
Mexico

• Zhejiang University, China
• Institute of Automation and 

Electrometry, Russia
• Fujian Normal University, 

China
• Peking University, China
• Chongqing University, 

China
• Shanghai Institute of Optics 

and Fine Mechanics, 
Chinese Academy of 
Sciences, China 

• Capital Normal University, 
China

• National University of 
Defense Technology, China

• Beijing University of Posts 
and Telecommunications, 
China

• Harbin Engineering 
University, China

• Beijing Jiaotong University, 
China

• Rutgers University, NJ
• Institute of Radiophysics 

and Electronics in Ukraine
• Council for Scientific 

Industrial Research, India
• Sichuan University, China
• Rice University, TX

To see a complete listing of 
SPIE Student Chapters, visit 
http://spie.org/x1727.xml.

 Define every mathematical symbol at its first 
use in the manuscript. Make a table of all symbols 
and their meanings to ensure that only one symbol 
is used for a specific quantity. Ensure that scalars, 
vectors, and tensors are notationally distinct. 
Number every mathematical expression that you 
set apart from the running text.
 A highly relevant figure is worth a thousand 
words, but do not provide complicated figures 
that only you can understand easily. Captions and 
legends must be descriptive enough that every 
figure can be easily understood. 
 Never copy a citation from some other paper 
or cite a publication whose hardcopy or PDF you 
do not possess. When citing a book for a specific 
experimental fact, theoretical proof, etc., include 
the relevant page numbers from that book. 
Citation of century-old references of merely 
historical importance today amounts to false 
erudition. Do not expect reviewers to conduct 
literature searches on your behalf and to provide 
missing references. 
 At the end, put yourself in the shoes of a 
graduate student like yourself to evaluate the 
intelligibility of your manuscript. Revise, if you 
fall short of that standard.

Treat reviewers with respect
Reviewers take time from their own work to 
review your manuscript. They are not well-
disposed toward badly written manuscripts.
 Unless a review is both perfunctory and 
negative, do not dismiss it casually. Verify every 
assertion made in the review. A point-by-point 
rebuttal or response lessens the burden on the 
reviewer as well as on the editorial board. In 

your rebuttal or response, reproduce the review, 
say, in italicized fonts and insert pertinent 
remarks in Roman letters after every sentence or 
paragraph in the review. Mention your agreement 
or disagreement with the reviewer, with support 
from literature, and identify the steps you took 
during revision. 
 Be polite even when rebutting the reviewer. 
If a review helps you present your research 
effectively, make sure to acknowledge it in the 
revised manuscript.
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A Mashup for Research 
and Business
The Photonics Europe Symposium is the one meeting where 
the research-to-industry model is clearly center stage.

Organizers of this spring’s Photonics Europe 
Symposium are planning an in-depth industry 
programme in Strasbourg, France, to connect 
photonics innovators with key businesses.
 Aiming to accelerate growth, collaboration 
and innovation in key market sectors, this year’s 
conference, the third sponsored by SPIE Europe, 
will be held 7-11 April at the Palais de la Musique 
et des Congrès in Strasbourg.
 Valerie Pecresse, France’s Minister for Higher 
Education and Research, will present her views on 
photonics policy in France as the invited keynote 
speaker at 9 a.m. Monday, 7 April.
 Photonics Europe is the one European 
meeting that brings together different disciplines, 
technologies, and perspectives from Europe and 
around the world. Workshops, seminars, short 
courses, speakers, two poster sessions, an exhibition 
and four technical programme tracks will create a 
dynamic environment to network and exchange 
the latest information. It has also established itself 
as the platform for new information updates on the 
7th Research Framework Programme (FP7). 
 Along with technical “Hot Topics” sessions 
on Monday, Tuesday and Thursday, an estimated 
1100 papers are expected to be presented to 2000 
attendees during the week-long symposium in 
a setting that is near restaurants, comfortable 
lodging, transportation centers, and the European 
Parliament buildings.

Industry Sessions
The industry sessions at Photonics Europe are 
so popular because they offer insight into future 
trends, access to those who are leading them, and 
a review of Europe’s leading innovative countries 
to aid participants in identifying development 
partners and early adopters for new products.

 Highlighting the sizable industry programme 
of Photonics Europe will be the Innovation 
Village.
 Jointly organized by SPIE Europe and 
Rhenaphotonics Alsace of France, the Innovation 
Village provides free exhibition space to young 
photonics innovators to support their research 
and give exposure to their new applications 
and product development. The select group of 
“residents” in the Innovation Village is eligible 
for five special awards and introductions to 
venture capitalists who can speed the transfer 
of their research and technology into new and 
useful products. 
 Judging for awards will be done by principals 
of VC firms, representatives of the European 
Commission, the Photonics Europe symposium 
chairs and representatives of Rhenaphotonics, 
a cluster organization in the province of Alsace 
that promotes cooperation between research 
laboratories and businesses benefiting from 
technological developments in optics and 
photonics.
 The Innovation Village will be housed near 
the exhibit area, open from 8-10 April this year. 
All 165 high-tech companies exhibiting plus the 
innovators in the village will be in a single hall, 
another nod to the importance of connecting 
innovators with businesses.

Technical Programmes
A series of plenary sessions for “Hot Topics” will 
give attendees an overview of the most important 
developments in the field of photonics, and top 
scientists will introduce major advances, describe 
novel applications and preview the expected 
innovations in the years to come. Featured 
speakers include James Grote presenting DNA 
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Photonics, and Thierry Van Der Pyl and Ronan 
Burgess discussing Photonics in FP7. 
 “The Hot Topics in Photonics session during 
the 2006 symposium exceeded all expectations,” 
said Karin Burger, manager of SPIE Photonics 
Europe. “Encouraged by the many positive 
reactions two years ago, the organizing committee 
has brought a high level of enthusiasm for the 
2008 sessions.” 
 Chairing Hot Topics in Photonics are Francis 
Berghmans, SCK•CEN (Belgian Nuclear 
Research Centre, Brussels) and Hugo Thienpont, 
professor at Vrije University Brussels (Belgium) 
and an SPIE Board member.
 The four technical programme tracks will 
include presentations on organic photonics, nano 
technologies, biophotonics, lasers and numerous 
other areas. The four tracks are:

• Micro/Nano Technologies: Metamaterials, 
Photonic Crystal Fibers + Devices, MEMS, 
MOEMS, Nanometrology

• Optics and Photonics, including Sensors, 
Silicon Photonics, Organic Photonics

• Current Advances in Laser Technology, 
focusing on the areas of Semiconductor, Solid 
State, Fiber Lasers, Amplifiers

• Applications, particularly Solar, Biophotonics, 
Automotive, Image Processing, Multimedia

 Symposium chairs are SPIE Board members 
Hugo Thienpont and Professor Giancarlo Righini, 
CNR, Florence, Italy, along with Professor Patrick 
Meyrueis, University Louis Pasteur, Strasbourg, 
France, who was recently confirmed as a Fellow 
of the Society.
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Orlando to Host 
Defense+Security Symposium 

Since the current Iraq conflict began in 2003, the 
IED, or improvised explosive device, has become 
a household word. Because of its proliferation as 
an inexpensive terrorist weapon, the detection 
of these roadside explosives has become a major 
challenge for defense and security divisions of 
governments and corporations.
 A conference on the important work of detecting 
and sensing mines and explosive objects is among 
13 program tracks at the SPIE Defense & Security 
Symposium in Florida in March. The leading meeting 
bringing together scientists and engineers from 
industry, military, and academia will be held 16-20 
March 2008 at the Orlando World Center Marriott 
Resort and Convention Center.
 The week begins Sunday, 16 March, with 
an education program featuring courses and 
workshops designed to bring attendees up to date 
on complex topics ranging from the Introduction 
to Laser Radar to Chemical and Biological 
Detection: Overview of Point and Standoff 
Detection Sensing Technologies.
 Technical conferences at SPIE Defense & 
Security begin on Monday and will focus on 
increasing the effectiveness and capabilities 
of sensing and detection technologies and 

devices. Topics include sensing technologies 
and methodologies for chemical, biological, 
and radiological materials; space technologies 
and operations; signal, image, and neural net 
processing; intelligent and unmanned systems; 
IR sensors and systems engineering; and various 
technologies for homeland security and law 
enforcement.
 Jay Cohen, undersecretary for Science and 
Technology at the U.S. Department of Homeland 
Security, will speak at the symposium-wide 
plenary. Cohen is the former U.S. Chief of Naval 
Research and an advocate of rapid delivery of 
detection systems and devices to the battlefield, 
even if it means bringing a new technology to the 
field at the testing stage.
 A three-day exhibition featuring FLIR Systems, 
Inc., L-3 Communications Corp., Santa Barbara 
Infrared, Inc., Axsys Technologies, Inc., SOFRADIR, 
Cedip Infrared Systems, BAE Systems, Lockheed 
Martin Missile & Fire., DRS Sensors & Targeting 
Systems, Inc., and other top organizations will be 
held Tuesday through Thursday during the week-long 
symposium. Exhibitors will showcase IR imaging 
equipment, optics, and a wide range of sensors and 
sensor systems.

 C h a i r i n g  t h e 
symposium are Larry B. 
Stotts, deputy director 
f o r  the  S t r a t eg i c 
Technology Office at 
DARPA (Arlington, 
VA),  and Ray  O. 
Johnson, senior vice 
president and chief 
technology off icer 
at Lockheed Martin 
(Bethesda, MD) and 
a member of the SPIE 
Board of Directors.
 For more information 
about the Defense & 
Security Symposium or 
to register online, go to 
http://spie.org/dss.
 For recent news 
about technologies 
in the defense and 
security industries, go 
to the SPIE Newsroom 
at http://spie.org/news-
defense.

Innovation at Work
16–21 March 2008 | Exhibition: 18-20 March 2008

Orlando World Center Marriott Resort & Convention 
Center 

spie.org/events/dss

Be a part of the only open event on sensing, detecting, and imaging 

technologies for defense and security. The face-to-face collaboration 

between researchers from multiple disciplines at this event has 

accelerated technological advancement and discovery in defense and 

security, making this the largest event of its kind in the world.
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 Events Around the World

Log On
You can always find the most up-to-date 
information about, or register for, SPIE events 
at spie.org/conferences.

SPIE Photonics West
19–24 January 2008, San Jose, CA

Four renowned symposia—BiOS, LASE, 
MOEMS-MEMS, and OPTO—combined with 
over 3,000 R&D presentations and an estimated 
17,000 attendees at the San Jose Convention 
Center make this a can’t-miss event. Photonics 
West covers the entire spectrum of light-driven 
technologies and features two commanding 
exhibitions that connect the brightest minds with 
forerunners in science and technology. SPIE’s 
Board of Directors and members of the numerous 
volunteer standing committees will meet during 
Photonics West to develop strategic policy.

IS&T/SPIE Electronic Imaging
27–31 January 2008, San Jose, CA

Electronic Imaging 2008 will feature 22 technical 
conferences covering all aspects of electronic 
imaging, from image sensing to display, color 
hardcopy to human vision, and image quality 
to digital imaging sensors and applications. This 
event, sponsored jointly by SPIE and the Society 
for Imaging Science and Technology, is a great 
opportunity to network with leading researchers 
and entrepreneurs in the field.

SPIE Medical Imaging
16–21 February 2008, San Diego, CA 

This symposium is the internationally recognized 
forum for premiering state-of-the-art research 
and development in the field of medical imaging. 
The event’s wide variety of conferences, plenary 
sessions, and posters delve into medical image 
acquisition, display, processing, understanding, 
perception, storage, transmission, and more. Eight 
cutting edge conferences and more than a dozen 
professional development courses are available.

SPIE Advanced Lithography 
24–29 February 2008, San Jose, CA

A prime international forum in the lithography 
industry, SPIE Advanced Lithography draws together 
over 4,000 researchers and managers working in 
semiconductor production lines, pilot lines, and 
research laboratories. Topics covered include 
emerging technologies, resist materials and processing 
technology, and optical microlithography. 

SPIE Smart Structures and 
Materials & Nondestructive 
Evaluation and Health 
Monitoring
9–13 March 2008, San Diego, CA 

This event looks at research and development in 
smart structures, smart materials, nondestructive 
evaluation, and health monitoring. Engineers and 
researchers from all fields will explore current and 
future directions of smart structures and materials, 
NDE, and health monitoring.

SPIE Defense + Security
16–20 March 2008, Orlando, FL

The largest unclassified event of its kind, 
this symposium brings together scientists and 
engineers from industry, military, and academia to 
discuss their work in areas like homeland security 
and law enforcement, IR sensors and systems 
engineering, and information fusion, data mining, 
and information networks. See page 00.

SPIEEurope Photonics Europe
7–11 April 2008, Strasbourg, France

International colleagues in industry, academia, 
and key institutions are invited to present work 
in micro/nano technologies, optics and photonics, 
current advances in laser technology and solar, 
biophotonics, and automotive applications, as 
well as to network and attend daily “hot topic” 
sessions. See page 00.

Photomask Japan 2008
16–18 April 2008, Yokohama, Japan

Now in its 15th year, Photomask Japan 2008 is 
a unique venue of information on photomasks 
and NGL masks. This symposium brings together 
engineers and investigators from Japan, USA, 
and elsewhere in the field of photomasks, NGL 
masks, and related technologies to discuss recent 
progress, applications, and future trends.
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