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Collider is making science program headlines. 
Yet another editorial on biofuels has appeared 
in Science. Countless will die from infectious 
diseases, and the prospects of gene therapy for 
longevity and obesity are splashed over the 
tabloids. Not much here for tangible physical 
science . . . but wait, there is a connection. 
 Scientific and technological progress in all 
these domains builds on tools and techniques 
originating from the physical sciences and 
engineering. Furthermore, increased progress 

will require better and better 
tools. The young, though, 
have an understandably one-
dimensional perspective. Just as 
many of us had 40 years ago.  
 I t  i s  h e r e  t h a t  o u r 
“interdisciplinary approach 
to advancing the science and 
application of light” is so 
relevant and critical. Putting 
across the message is far from 
simple. SPIE, our Society, 
already has DVDs and posters 
that make many of these 
points, but we need to add to 
our evangelists to disseminate 
“The Word” with passion and 

conviction. Many of our student chapters and 
indeed many of our more mature members devote 
time and effort to working with local schools and 
young people’s communities. 
 Making progress in the immensely challenging 
issues of global survival that currently face 
our communities depends so much on this 
interdisciplinary teamwork.  Somehow our young 
enthusiasts need a clear perception of this need. Our 
Society has much to offer to help spread the message, 
and we are always open to more inspiration from you, 
our members. Thoughts on a postcard please, or to 
update the language—in e-mail. 

Brian Culshaw
2007 SPIE President
 

A

Connect Minds, Advance Light
We need to encourage young people to see science as a future career  
in order to better serve society.

“Advancing an interdisciplinary approach to the 
science and application of light.” You will see this 
on the splendid new SPIE website, which went 
live in May. It reflects accurately our collective 
ambitions within the Society.
 We need to propagate our aspirations widely 
and most emphatically to the young among 
us. We do, along with virtually every other 
professional society in engineering and physical 
sciences, regularly anguish the diminishing 
interest among the young for engineering and 
physical sciences.
 We of the graying hair love 
to assign “blame” to an all too 
familiar litany of innocent 
parties: math in schools, 
shortage of teachers in physical 
sciences, “it is just too difficult,” 
the collapse of industrial 
conglomerates, and the drift 
of manufacturing eastward. We 
jump to the conclusion that 
young people are influenced by 
such grand things at the ages of 
8 to 12 when ideas, interests, 
and even aspirations begin to 
coalesce. 
 But aren’t we in danger of 
underestimating our young people and their basic 
integrity? They often flock to psychology and 
English out of interest rather than direct career 
aspiration. Engineering and physical sciences 
are viewed as “vocational” so the concept of 
learning through the discipline rather than for 
it is inherently alien.
 This issue is more fundamental though. 
I believe that the combination of inherent 
interest and the perception that one might make 
a difference remains a strong motivator. The 
technophiles of the hippie generation perhaps 
felt that computers made from relays and vacuum 
tube radios built in the garden shed would lay 
the foundation for the phone for everyone—and 
we certainly have seen technologies based on 
physical sciences become so successful they have 
actually become invisible.
 So where are today’s technology headlines 
that could influence the scientific teenager? 
Where might he or she have a chance to make 
a difference? Just this year, the Large Hadron 

Communi-
ty-building 
Tools
There are plentiful ways to 
become more active in your 
community and encourage 
science education. Re-
member that an enormous 
difference can be made by 
many people making small 
efforts. 

First off, contact area schools 
to see how you can help. 
One way is to volunteer as a 
science fair judge. Or offer 
to assist with an optics dem-
onstration or speak on your 
expertise in class. 

SPIE has several resources 
that you can suggest to your 
local schools. For example, 
you could coordinate the dis-
semination of complimentary 
SPIE optics and photonics 
posters or educational CDs, 
including the DVD “Optics: 
Light at Work,” which pro-
motes interest in careers in 
optics. 

Even just letting teachers 
know about the Resources 
for Educators page at spie.
org/educators is helpful. Here 
they can explore ways to 
incorporate optics into their 
classes. In fact, check it out 
yourself, it may spark even 
more volunteer ideas.    
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When Not to File a Patent
That’s right, there are circumstances when filing a patent isn’t the best 
course of action. Knowing when not to patent is vital to your business.

By Marshall Honeyman

Forgive me for being a wet blanket here, but in 
the excitement that comes with making a novel 
discovery, it is easy to lose one’s business sense. You 
have likely encountered, or at least can imagine, 
a situation where your business has developed 
something revolutionary. The kind of thing that 
will be raved about when published in the SPIE 
journal Optical Engineering, might fundamentally 
change the technological landscape, and will 
almost certainly make your company millions of 
dollars. Now is not the time for delay or penny 
pinching, we must get a patent and get it fast!
 But hold on a minute. As a patent attorney, 
it is often difficult to avoid being drawn into the 
vortex of excitement surrounding a client’s new 
invention. After all, attorneys are a part of the 
team, and we want the team to succeed. 
 However, my experience has been that the 
patent attorney, although a teammate, must 
oftentimes play the role of killjoy. This is because 
many times patent protection is simply not 
available. Further, even if a patent is obtainable, it 
may be completely useless when received. Thus, by 
riding the wave of inventive enthusiasm without 
caution, the company may invest significant 
resources without reaping any benefit.  
 A series of questions A through E have been 
incorporated into a flow diagram shown in Figure 
1.  The consequences at each step are fatal in that 
a “no” answer means you should not file a patent.  
You should only pursue a patent after getting five 
straight “yes” answers.   

A. Is the Invention Patentable 
Subject Matter?
Legally speaking, virtually “anything under the 
sun that is made by man” is patentable. A few 
things are not patentable, however, such as natural 
phenomena, products of nature, and mathematical 
formulae. Business methods and computer-related 
inventions are particular areas where inventors often 
incorrectly dismiss patentability. So although the 
answer here will tend to be “yes,” a company should 
always present the “is-it-patentable” question to 
counsel to ferret out what is, and is not, patentable 
subject matter. 

B. Has Anyone Engaged in 
Conduct that Would Legally Bar 
Patenting?
Businesses can lose patent rights because of 
statutory bars. U. S. law provides you will lose 
your patent rights if you sell, offer for sale, publish, 
or publicly use your invention more than one 
year before filing a patent application on that 
invention. And most countries won’t even give 
you the one-year grace period.  A company should 
therefore contact counsel as soon as possible after 
the invention is made, and especially before 
marketing or publicly disclosing it. If any legal bar 
exists, you should not file an application.  

C. Does the Invention Survive the 
Search?
Before filing a patent, the business normally should 
perform some sort of patentability research. This 
may be done internally, but the most common 
practice is to have patent counsel obtain a search 
from a professional searcher. The searcher is 
normally a specialist who is not only comfortable 
with the technological subject matter, but is also 
proficient using prior art databases.  
 The cost for the search should be relatively 
low, and the publications returned will likely 
introduce you to prior art you did not know about 
beforehand. This prior art will provide you with a 
good estimation of what patent coverage might be 
available. If the potential coverage available is too 
narrow, an application should not be filed.

D. Is a Patent the Best Intellectual 
Property Alternative?
Now that steps A through C have been survived, 
we know that some coverage might be available, 
but we still must consider whether filing for a 
patent makes good business sense. Sometimes 
patenting, although an option, is not the best 
option. 
 Sometimes secret inventions can be protected 
using agreements, e.g., confidentiality agreements 
and nondisclosure agreements, instead of patents. 
The agreements are relatively inexpensive and 
create trade secret rights. This might be the best 

Marshall Honeyman 
is a patent attorney 
in Overland Park, KS, 
where he is of counsel 
to the law firm of 
Lathrop and Gage, L.C. 
Previously he worked 
at the USPTO as an 
associate solicitor, and 
he served as a USPTO 
patent examiner, 
specializing in the ex-
amination of inventions 
relating to illumination 
technologies.
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option if the inventor or company 
is able to maintain secrecy of the 
invention while still using it for 
economic advantage. If so, the trade 
secret will outlast the 20-year term 
of a patent.   
 Copyrights can also be used for the 
purpose of protecting an inventor’s 
artistic contributions, and thus, 
might provide some intellectual 
property (IP) rights in some cases. 
Patents can, of course, be used in 
combination with these other forms 
of IP. But if there is a better IP 
alternative, you should consider not 
filing a patent.   

E. Is the Cost Justified?
Filing just a single patent can cost 
between $4500 and $12,000, and 
there will be significant prosecution 
costs after that. Because of this, 
every company should have a 
clearly focused strategy and business 
objective for every patent application 
it pursues. These objectives might 

include enforcing the patent against 
competitors, licensing to generate 
cash flow, cross-licensing, or merely 
holding the patent to chill the 
marketplace.  
 In addition to knowing exactly 
how you intend to use the patent, 
careful consideration should also be 
given to whether the potential scope 
of protection available will enable 
you to enforce the patent against 
competitors. If the protection is 
extensive enough, a company may 
be able to dominate the market with 
respect to a particular product. If 
competitors can use conventional 
alternatives to your invention that 
are just as effective, you will likely 
not want to file.  
 Only after successfully clearing hoops 
A through E should you file a patent. 
Getting a “no” can be disappointing, 
but it is best to receive the bad news 
before investing thousands pursuing a 
worthless patent.  

Figure 1. Answering questions A through E in  
order is extremely important before filing a patent. 
Answering “no” at any point means you shouldn’t 
file a patent. Only after getting five straight “yes” 
answers should you pursue a patent.

A. Is It Patentable 
Subject Matter!

B. Are There Any 
Barring Activities?

C. Does It Survive
the Search?

Patent is 
Available

Patent is 
Advisable

D. Is a Patent the 
Best IP Alternative?

E. Is the Cost 
Justified?
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Five Ways to Improve 
Your Productivity
The idea of managing time might be a myth, but there are steps 
you can take to become more organized and less frazzled. 

By	Susan de la Vergne

1

Everyone, it seems, shares this problem: too much 
to do, too little time. That’s why we find all kinds 
of “time management” advice on the market—
books, articles, classes, consulting—all about how 
we can “manage time” to get more done.
 Truth is we aren’t managing time. Time waits 
for no one. You can’t save it up for later when 
you need more or spend it faster than it comes 
to you. If you want to manage many priorities, 
don’t focus on managing time. Instead, manage 
yourself—your energy, creativity, self awareness, 
and communications.  
 Here are a few tips to help you do that.

Take Advantage of Your Best 
Hours  
Are you a morning person or a night owl? Know 
what your best time of day is, and use that time 
for the most difficult or complex jobs you face. 
Start working on a difficult, long, or otherwise 
intimidating assignment when you’re at your best, 
not when you’re dog-tired and have nothing left 
to give. Whatever your best time is, to the extent 
you can, take advantage of it.

Don’t Try to Multitask  
We’ve come to believe we can do several things 
at one time and that’s how we’ll get through the 
long and winding “to do” list. But the fact is 
that human beings can’t multitask. We wish we 
could. We wish we were like computers, which 
can actually perform two cognitive-intensive 
functions at once. But computers have parallel 
processors. Human beings don’t.  
 When you think you’re “multitasking,” you’re 
actually just switching from one task to another, 
and all that switching takes time. So don’t 
multitask. Focus on the task at hand and you’ll get 
it, and more, done sooner and more efficiently.

Put it Away  
We’re all guilty of this: “Well, I’ll just put this 
here for now and then I’ll put it away (handle it, 
file it, do something intentional with it) later.” 
Then later never comes. Avoid put-it-there-for-
now syndrome. To keep a neater workspace, one 
where you can put your hands on what you need 
when you need it, put things away instead of 
putting them just anywhere “for now.” 

Manage Unwelcome 
Interruptions  
Ever been stopped in the hallway, after a meeting, 
or in the parking lot by someone who says “Got 
a minute?” You don’t, but you don’t know just 
how to say “no.” Practice—and be ready with—a 
few well-turned phrases to keep you from being 
derailed at inopportune times. “I don’t have a 
minute right now, I’m sorry. Can it wait?” or “I’m 
right in the middle of something, let’s schedule 
a time to talk.”

Minimize E-mail Handling  
You get a lot of e-mail. Don’t we all? You open one 
and read it, don’t know what to do, put it back, 
open it again, still don’t know, put it back, open it 
again . . . you get the idea.  Minimize the number 
of times you handle the same e-mail. Whenever 
possible, read it, decide, and move on.

Susan de la Vergne is 
a writer and keynote 
speaker whose 25-
year career in infor-
mation technology 
management fuels her 
services in engineering 
communications and 
leadership. She wrote 
the just-released book 
You Can’t Manage 
Time—But You Can 
Manage Many Pri-
orities. Learn more at 
www.susandelavergne.
com.



7October 2007     SPIE Professional    

G
In Memoriam: Gallieno Denardo
Gallieno Denardo, professor of theoretical physics 
at the University of Trieste (Italy), died suddenly 
on 23 July. 
 Denardo was coordinator of the optics and laser 
programs at Abdus Salam International Centre 
for Theoretical Physics (ICTP). He received the 
SPIE Educator Award in 2005 for his efforts in 
promoting optics in developing countries. He was 
a long-time friend of SPIE and a strong supporter 
of optics, especially in developing nations. 
 In 1985, Denardo became the organizer of 
the then-infrequent optics programs at ICTP. 
Initially he increased the frequency to yearly, 
and soon began to expand the reach of optics 
at the center. He organized satellite conferences 
and workshops on subjects such as applications 
of lasers to the environment, and applications of 
optical fibers for communications. 
 “ICO [International Commission for Optics] 
has lost a great friend and a key person for the 
international projection of optics and photonics 
in the world. I had the enormous chance to 

work with Gallieno for the last six years and I 
was always impressed by his tenacity, dedication, 
generosity, and a great sense of how to orient the 
optics activities,” says Maria Calvo, secretariat 
of the ICO.
 Denardo’s research was on general relativity, 
optics, and laser physics, but in recent years 
he had devoted most of his time to his ICTP 
activities. His enthusiasm for creating a worldwide 
network of optical researchers was apparent to all 
who met him. 
 In a 2005 SPIE interview, Denardo said, “Optics 
is so fascinating, so beautiful, that it can be a way 
to attract people to do physics in general.”
 SPIE President Brian Culshaw said that 
Denardo left everyone “impressed by his sincerity, 
commitment, generosity, and enthusiasm. He did 
immeasurable amounts for the ICTP and optics 
therein.”
 Read more about Denardo in a 2005 profile on 
the SPIE Newsroom: spie.org/denardo.
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Lighting the Way
Bioluminescence provides a means to improve both biomedical research and 
environmental and food safety.

Humans have been cribbing notes from mother 
nature for quite some time; only in recent years 
have researchers gotten more sophisticated in 
their methods. A prime example of this is the 
increasing sophistication of bioluminescence 
research.
 Certain jellyfish, crustaceans, bacteria, and 
insects are all creatures that are capable of 
natural illumination. Though molecularly each 
is different, the function of bioluminescence is 
the same no matter the organism. 
 Take for example the firefly. The enzyme 
luciferase and the substrate luciferin are naturally 
produced in a section of the firefly’s abdomen. 
Once it breathes oxygen into this area, the oxygen 
and ATP (adenosine 5’-triphosphate, the energy 
“currency” of living cells) react with the luciferin 
and luciferase, which results in the visible light 
seen in the fireflies’ glowing abdomens.
 Researchers have translated this reaction to 
other organisms, manipulating cells through 

injection or genetic modification 
to elicit this same bioluminescent 
property. The emitted light can 
then be detected by a highly 
sensitive CCD camera.
 The  two major  a reas  in 

which bioluminescence is 
the most developed, are 

biomedical imaging 
and monitoring food 

and environmental 
safety. Though 

these are quite 
different 
applications, 
the advantages 

bioluminescence 
possesses are equally 

applicable for these research areas.

Mouse Studies
Although other organisms’ luciferases 
and luciferins can be and are used for 
bioluminescence research, the firefly 

luciferase gene, or luc, is the most commonly 
used reporter gene.

 Commonly, this firefly luciferase is either micro-
injected into the cell or the cell is genetically 

modified to introduce the luciferase gene, then the 
luciferin is added with ATP acting as a cofactor. 
This method varies depending on the process 
being monitored—however, the in-vivo triumph 
remains the same: monitoring functions of live 
cells is the holy grail of biological research. 
 This bioluminescence technique is used in 
real-time monitoring of gene expression, the 
concentration of key metabolites, and protein 
functions.  
 “The current state of bioluminescence research 
suggests to my mind, that investigation of gene 
expression will be followed by investigation of 
metabolic processes on subcellular levels,” says Lubov 
Brovko, senior research associate at the Canadian 
Research Institute for Food Safety (Guelph, Canada). 
“And again, bioluminescence is the only method 
that is capable of monitoring metabolic processes in 
vivo, in real time, in a non-destructive way at the 
sub-cellular level. Bioluminescent imaging offers 
unique opportunities for new levels of understanding 
of cellular processes, and thus provides new and 
valuable information for new drug development and 
new drug targets.”
 In addition, bioluminescent imaging (BLI)—
usually using a CCD camera—allows a more 
accurate look at tumor growth and treatment 
response, since this imaging technique can 
monitor change and response over time in the 
same live animal with repeated administration 
of luciferin. 
 Bioluminescence tomography (BLT) is a 
relatively new approach to quantifying the 
imaging of these bioluminescent reactions. 
 “Without BLT, bioluminescent imaging is 
primarily qualitative or can only be quantitated 
by relative changes in signal intensity over time,” 
says Ge Wang, professor in the Department of 
Radiology at the University of Iowa (Iowa City, 
IA). “With BLT, quantitative and localized 
analyses on a bioluminescent source distribution 
become feasible in a mouse, which reveal 
molecular and cellular signatures critically 
important for numerous biomedical studies and 
applications.”
 Wang’s group has developed two generations of 
prototypes demonstrating good accuracy and BLT 
reconstruction algorithms. Though there is much 
still to be accomplished, Wang believes BLT will 

Innovative  
Research
For a list of sources and 
papers integral to biolumi-
nescence research, visit this 
article online at spie.org/
biolum.
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eventually grow into a major optical molecular 
imaging modality. 

You Are What You Eat
Monitoring food and environmental safety is 
another area that uses bioluminescence. This 
ranges from E. coli detection on spinach to 
industrial hygiene monitoring to ascertaining 
bioterrorist toxic agents. 
 One of the key advantages of bioluminescence 
in these areas is that bioluminescence is easy 
to measure inexpensively. “It can be measured 
with sophisticated photomuliplier tubes or with 
simple photographic film,” explains Steven 
Ripp, research assistant professor at the Center 
for Environmental Biotechnology, University of 
Tennessee (Knoxville, TN). “Bioluminescence 
for the most part can be done cheaply and with 
minimal user training.”
 “The main problem at the moment is not the 
detection of certain pathogens in tiny samples 
(1-10 µl), but the ability of the method to be 
applied to large volume samples. Both ecological 
control and biodefense require processing of large 
samples (up to liters and kilograms) from multiple 
locations in real-time format,” says Brovko. “Here 

ATP bioluminescence may be very handy. The 
future may also be with in vivo bioluminescence, 
both ATP-based and other types.”
 Ripp’s research group is one of many currently 
working on systems that would depart from non-
specific contaminant detection.
 “Whereas ATP bioluminescence tells the 
user that a contaminant is present, I’m trying 
to develop a system that tells the user that a 
contaminant is present and what that specific 
contaminant is. This system uses bacteriophage—
bacterial viruses—to specifically infect and induce 
light emission from target bacterial pathogens.” 
 The group is now working on optimizing the 
assay for a type of E. coli detection in ground 
beef. As part of this research they are also 
interfacing the assay to an integrated circuit 
microluminometer for lab-on-a-chip detection. 
 Similar research is happening around the world 
in this area, work which could not only improve 
the capability to detect specific biological 
contaminants but also pave the way to detect 
specific chemical contaminants, which would be 
very advantageous in bioterrorism applications.

– Erin M. Schadt, Managing Editor

Read All 
About It
Lubov Brovko and SPIE 
Press this year published 
the book Bioluminescence 
for Food and Environmental 
Microbiological Safety. 

The tutorial text provides an 
introduction to the basics 
of bioluminescent methods 
used for rapid analysis 
of microbiological safety 
and quality of food and 
environmental samples. In it 
she discusses the practical 
aspects of bioluminescent 
microbiological analysis. 

Read more about the book 
at spie.org/brovko.
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After decades of development, a holographic drive  
finally hits the market.

By	Sunny Bains It’s been a long time coming: more than 40 years 
have passed since holographic data storage was 
first put forth by a researcher at the now-defunct 
Polaroid Corporation. But with a new product 
on the market, holographic data storage seems 
to have finally arrived. InPhase Technologies 
(Longmont, CO) is now taking orders for their 
holographic drives: 300 GB per disk initially, with 
data transfer rates of 20 MB/s. 
 The product, called Tapestry, is aimed initially 
at customers who have large amounts of data that 
need to be permanently archived. According to 
Kevin Curtis, InPhase’s CTO and founder, the fact 
that the technology will finally be sold and used is 
key. “It is critical to get units into customer hands 
to prove the viability of the technology. After that 
the focus shifts to improvements in transfer rates 
and capacity, and rewritable formats.”
 The basic idea for holographic storage hasn’t 
changed: coherent reference and signal beams 
interfere inside a photosensitive medium (see 
Figure 1). Once the interference pattern is 
recorded, reversing the reference through it 
will reconstruct the signal beam (see Figure 2), 
which is acquired by a camera. The technology 
allows particularly dense storage because the 
holographic pattern is both very high resolution 
(with subwavelength feature sizes) and three 
dimensional: the data is stored in the volume of 
a material, not just on its surface or a few layers 
like a conventional optical disk.
 What is new is that InPhase has fit what used 
to take an entire optical table into a package a 
bit longer than a shoe box. More crucially, its 
researchers have made significant advances in 
the technology’s most critical area: materials and 
getting the most out of them. 

Material Problem
Until recently, materials were the single greatest 
obstacle to progress. From the time the first 
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holograms were recorded in the 1960s 
and through the late 1980s, silver halide 
materials (high-resolution photographic 
emulsions) were the medium of choice 
for most holographers. Though sensitive, 
they had the disadvantage of being thin, 
making them unsuitable for storage. 
 Lithium niobate—a photorefractive 
crystal that has the advantage of being a 
bulk material—became the main choice 
for holographic storage experimentation. 
However, researchers recognized quite 
early on that this was essentially a 
placeholder: it was not sensitive enough 
to be a commercial material, nor did it 
have a high enough capacity. It became 
increasingly clear that photopolymers 
(light-reactive plastics) would be the 
media of the future.
 T h e  m a i n  m a n u f a c t u r e r s  o f 
photopolymers for holography were 
Polaroid in the 1980s and then DuPont 
in the 1990s. Bell Labs, however, was the 
first corporation to focus on materials for 
storage. In 1999 the company announced 
it had developed a material with an M/# 
(pronounced “em number,” a measure of 
storage capacity) of 42 in a 1-mm-thick 
layer: lithium niobate has an M/# of 1 to 
1.5 in a 1-cm-thick crystal.
 The new photopolymer consisted 
of two components: a high-index 
photopolymerizable monomer and a low-
index matrix precursor. After deposition, 
the precursor would be polymerized, 
creating cross-linked structure within 
which the monomers could remain 
suspended, unreacted, until activated 
by light. When exposed they would link 
together, forming high-refractive-index 
features within the low-refractive-
index host. The combined material had 
the advantage not only of high index 
modulation, but also of high clarity, 
low scattering, and high stability: the 
material (and therefore the recorded 
interference fringes) would not shrink or 
swell significantly after recording.
 According to Curtis, the two-part 
chemistry approach was a crucial Bell 
Labs invention, “[It] allows us to optimize 
the material and the manufacturing 
of the media independently.” But that 
would not have been enough to make 
commercialization possible. “The second 
major invention was the Zerowave 
manufacturing process that allows us 
to use inexpensive plastic and yield 
extremely flat media [about a quarter 

wavelength] over the entire 
disk.” 
 Tw o  o t h e r  c o m p a n i e s 
currently trying to develop 
holographic storage products, 
Daewoo (Korea) and Optware 
(Japan), both use the material.

Engineering for 
Capacity
Bell Labs—by then part of 
Lucent—launched InPhase 
Technologies to exploit the 
technology in 2000,  and 
researchers started the work 
of optimization. In particular, 
they had to decide the best way 
of multiplexing holograms—
placing several holograms within the 
same volume of material—to avoid 
several practical problems of holography. 
For instance, angular multiplexing, 
where each hologram is recorded with 
the reference beam at a different angle, 
was an efficient way to store data in 
theory. The interference fringes for 
each recording would form on 
differently angled planes, so 
many holograms could exist in 
the same volume. 
 However, the technique had 
serious problems in practice. 
For example, each hologram 
recorded in the same volume 
had a lower diffraction efficiency 
(efficiency of diverting a 
reconstruction beam into the 
desired image) than the last 
because some of the monomers 
that polymerized for the first 
would not be available for the 
second, and so on. This meant 
that the exposure time had 
to be different for each hologram to 
compensate for recording order.
 Another problem was that the 
reference/reconstruction beam for 
an angled hologram at one location 
tended to partly overwrite/read-out 
the corresponding hologram at the 
neighboring location: this required 
either large separation between locations, 
lowering the information density, or 
caused severe reconstruction problems. 
 The Bell Labs team developed a new 
technique called polytopic multiplexing 
to get over this problem. Here, both 
the recording and reconstruction of 
the hologram is restricted to the width 

Figure 2: The reconstructing beam 
comes into a given location and at the 
specified angle, retrieving the required 
data page.

Figure 1: Data is displayed on a screen 
and picked up by the holographic signal 
beam. This interferes with the reference 
beam and the hologram is recorded.
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of the object beam waist using a blocking filter. 
This prevents “leakage” into adjacent regions. 
Other techniques developed included a moving 
phase mask to make the structure of the multiple-
exposure recording more uniform, and using 
slightly different reference angles for neighboring 

books  a s  another 
means of preventing 
interference between 
the two.
 F i n a l l y ,  t h e 
team developed a 
technique invented 
at the IBM Almaden 
Research Center in 
California—the main 
focus of holographic 
data storage research 
through the 1990s—to 
solve a huge problem: 
aligning emerging data 
pages with the detector. 

With a camera less than twice the size (in terms of 
pixels) as the data pages, plus optical markings for 

rough alignment, they are now able to interpret 
the complex data images despite rotation, warping, 
and non-uniform intensity distributions. This is 
crucial for getting information out reliably.
 According to Curtis, Tapestry is just the first 
of several products they have in mind. “The first 
generation drive is a write once, read many (or 
WORM) format. Therefore, we are targeting 
digital archive applications that place a high value 
on the inalterability and security of the data for 
decades-long archive storage,” says Curtis. 
 These include video and other rich media 
applications and business and medical data 
archiving. “In addition,” he says, “with industry 
partners we have development programs going 
for very small holographic read only memory 
(HROM) for content distribution, and a consumer 
version of our recordable drive for mainstream 
storage and distribution. The HROM is a unique 
format—think 50 GB on a postage stamp—and the 
recordable is in a more standard disk format.”

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

The InPhase Tech-
nologies holographic 
drive Tapesty 300r.
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The Optics Valley of China has a long history of optics development, but recent     activity has established the region as a photonics leader.

Zone (WEHDZ). Early in 1994, the Chinese 
government decided to establish a national 
research center of optical telecommunications 
engineering in Wuhan.  Wanting to make use of 
the optics cluster already in place in the WEHDZ, 
in 2000 the Wuhan city government established 
the OVC within the WEHDZ’s borders, modeled 
after Silicon Valley and Arizona’s Optics Valley. 
The goal was to develop the OVC into an 
international leader in optical communication 
and optoelectronics. 
 The next year, both the Chinese Ministry 
of Science & Technology and the National 
Development and Reform Commission of China 
certified and approved the OVC as China’s 
optoelectronic and information industry base, 
adding state fuel to the technology boom in 
Wuhan.
 As part of China’s 10th five-year plan 
(2001–2005), Wuhan was given the following 
tasks: establish the OVC as China’s leading 
optoelectronics and information technology 
industrial center within a 50 km2 area in the 
WEHDZ; increase annual revenues to 100 
billion RMB (US$125 million); accelerate the 
industrialization of technical breakthroughs; 
encourage both Chinese and foreign companies 
to set up in the OVC; and establish the OVC as 
a leading Chinese and world-class model base for 
R&D, academic exchange, training, and industry 
for optoelectronics and information technology. 
 As of 2005, there were 40 Fortune 500 
companies working in Wuhan,4 and incoming 
foreign investment in Wuhan was US$1.5 billion5 
for that year, with 612,000 people employed 
in science and technology R&D in the Hubei 
province, according to the Chinese Ministry 

S
By	Beth Kelley

Six years ago China declared Wuhan’s Optics 
Valley the country’s new premier spot for 
optoelectronics and optical communications 
development, and set the goal to become a leading 
optoelectronic and information technology base 
in China. Today, the area has developed into a 
force not just in China, but throughout the world 
of optoelectronics and telecommunications.
 The Optics Valley of China (OVC) is located 
in Wuhan, which is the capital of the Hubei 
province and the largest city in central China, 
with a population of over 7 million. The city has 
a long history as an industrial and commercial 
hub, and is the communications center for the 
seven provinces in southern China.
 The entire OVC is a 132-km2 area located 
within Wuhan, and encompasses most of the city’s 
universities and technology companies. Often 
referred to simply as a neighborhood, it is the core 
of Wuhan’s production of optical fiber and cable, 
optoelectronic components, optical transmission 
equipment, and optical instruments.
 China’s largest cable production, optical fiber, 
and electronic devices companies are located in 
Wuhan. The city is also reported to be the largest 
manufacturing base of optical fiber and cable 
in China1 and the third largest in the world.2 

Companies in the region combined can produce 
2,500,000 km of optical fiber in a year, and 60,000 
km of optical cable.3

Growing an Industry
Though Wuhan has a robust history of optics 
development, the Chinese government began 
focusing on growing this area in the early 1990s. 
In 1991 the state designated a corner of Wuhan 
as the Wuhan East Lake High-Tech Development 
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of Science and Technology. There are six state 
engineering technology research centers, four 
key state laboratories, 19 universities, and 38 
scientific and research institutes in the region.6

Optics Foundation
Despite  a l l  the  recent  attent ion,  the 
optoelectronics industry has had a presence in 
Wuhan for more than 
30 years. It is considered 
by many to be the cradle 
of the optoelectronics 
& telecommunications 
industry in China, and 
the institutions that 
started it are still major players in the field.
 Opening its doors in 1974, Wuhan Research 
Institute of Posts and Telecommunications (WRI) 
established the first optical telecommunications 
line in China in 1982. It is currently the biggest 
telecommunication R&D base in China.
 “Wuhan Research Institute of Posts and 
Telecommunications has been the foremost 
R&D lab in China in lightwave communications, 
having spun off four successful ‘private’ companies, 
in each of the areas of photonic active devices, 
optical passive components, optical fiber and 
cable, and lightwave equipment and systems,” 
says Tingye Li, an active member of SPIE as 
well as the international telecommunications 
community, and now retired from AT&T Labs.
 Wuhan University is one of the oldest 
universities in central China, originally founded 
in 1893, and now has two key state-level 
laboratories, three state-level laboratories, and 
two state-level research centers in engineering.
 China’s first key laser technology laboratory 
was established at the Huazhong University of 
Science and Technology (HUST).  HUST is 
also home to the Wuhan National Laboratory for 
Optoelectronics (WNLO) (see sidebar). 
 Bob Kovitz, an Oro Valley, AZ, governmental 
and community relations administrator, wrote 
in his column for The Explorer, “The campus of 
Huazhong University of Science and Technology 
makes the University of Arizona look like an 
elementary school. There are more than 80,000 
students here and the campus goes on and on—
spread over miles of flatland and hills.”
 Wuhan University, HUST, and the WRI 
have all spawned companies that have gone into 
business for themselves, but are still tied to the 
universities for financial support and lab space.
 Like other high-technology development zones 
in China, enterprises in the WEHDZ benefit from 
state-level preferential policies. Both state and 
city governments have invested millions of dollars 
into the OVC, and created incentives like tax 
breaks, refunds, exemption from fees, and special 

status in order to encourage foreign and domestic 
companies to set up shop in Wuhan.
 Amazingly, Wuhan was not fully open to 
foreign trade until 1992, yet in 2005 Hubei 
province registered a foreign trade total of 
US$9.09 trillion, with Japan, Germany, and the 
United States the top investing nations.4 The full 
reversal of state policy and promotion of growth in 

a little over a decade, 
exemplified by the 
debut of the OVC, is 
indicative of China’s 
strong determination 
that  i t  wi l l  p lay 
an  internat ional 

leading role in optics and photonics research, 
development, and production.

SPIE Connection
SPIE is supporting the OVC’s researchers and 
scholars as well. In September 2006, SPIE 
cosponsored the 5th Optics Valley of China 
International Optoelectronic Exposition and 
Forum, and this year the 2007 Asia-Pacific 
Optical Communications (APOC) symposium 
will be held in Wuhan 1–5 November. Wuhan 
also hosted the SPIE APOC 2003 symposium.
 “I would like SPIE to become very involved 
in helping Chinese researchers interact with 
the international community in optics and 
photonics,” says 2006 SPIE President Paul 
McManamon. “As China becomes a force in 
optics and photonics I’d like SPIE to be right next 
to them. This is SPIE’s role in the world.”
 China has now begun its 11th five-year 
plan (2006-2010). Wuhan’s new goals include 
sprucing up the WEHDZ and accelerating the 
development of one of its “pillar” industries—
optoelectronics.7 
 Through efforts such as the OVC development, 
China is quickly becoming a force in the world of 
optoelectronics and telecommunications.

–Beth Kelley, SPIE Staff Editor
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Wuhan National 
Laboratory for 
Optoelectronics 

In 2006 SPIE signed a Memo-
randum of Understanding 
with the Wuhan National Lab-
oratory for Optoelectronics. 
Here are some facts about 
the young laboratory: 

• Founded in November 
2003

• Officially opened  
November 2005

• One of five national labo-
ratories sponsored by the 
Chinese Ministry of Sci-
ence and Technology

• Co-sponsored by China’s 
Ministry of Education, 
Hubei Provincial Govern-
ment, and Wuhan  
Municipal Government

• 405,000 ft.2

• 60% of the building  
devoted to lab space

• Lab director: Chinese 
Academy of Sciences 
Academician Ye Zhaohui

• Division of Biomedical 
Photonics leader: SPIE 
Fellow Qingming Luo

• Areas of research: opto-
electronic devices and 
photonic integration, 
nanophotonics and MEMS, 
communication and intelli-
gent networks, biomedical 
photonics, data storage 
system, laser science and 
technology

SPIE CEO Eugene Arthurs 
and 2007 President Brian 
Culshaw (second, third from 
left) in the OVC Pavillion at 
the 2006 APOC Symposium.
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SolFocus Inc. combines 
constant learning, hard 
work, and collaboration in its 
pursuit of a superior energy 
alternative.

By	Gary Conley

Ancora Imparo. These words, most famously 
attributed to Michelangelo, translate to “still I 
am learning.” While growing up, I was always 
fascinated by learning about new things. I learned 
through a lot of reading and experimentation. I 
wanted to know how everything worked, so I often 
took them apart. Unfortunately, I wasn’t always 
able to put them back together, as my mother 
would attest to regarding the carburetor on the 
family car.
 Nonetheless, from the beginning of my 
Silicon Valley career starting in field service, to 
sales and marketing management, to corporate 
management and turnarounds, it is largely these 
words that have moved me forward. It is this 

desire for learning that guided me through my 
angel-investing era, and on to form H2Go in 
2000 where I began to research and learn about 
renewable energy and hydrogen. This research 
and learning, combined with collaboration, 
led me to concentrated solar photovoltaics as 
a means of helping meet the growing demand 
for electricity. This, in turn, led to the creation 
of SolFocus Inc.
 Just as a little background, SolFocus 
was founded in 2005 to commercialize the 
innovative concentrated solar technology that 
was developed as a research investigation at 
H2Go. The company has grown from two guys Ph

ot
o 

by
 K

en
t C

le
m

en
c



19October 2007     SPIE Professional    

in a garage in November of 2005, to a company 
of over 80 employees, a global presence and 
operations both in the United States and Europe, 
and development activities in three product areas, 
all in less than two years.  
 Certainly it took a lot of hard work, but just as 
important it took a lot of passion, collaboration, 
industry leadership, open-minded business 
strategy—and continual learning. These are the 
key elements of business that will typify the future 
of SolFocus, as they have in the past. Moving at 
such a fast pace as SolFocus is, a learning culture 
is often hard to maintain. There are two concepts 
that are key in the SolFocus culture, which I will 
work hard to protect because I believe they are 
key to a successful organization.  
 First is a belief that, regardless of the need, 
there is always a solution somewhere. In a 
world so filled with ideas and technologies, the 
mentality of SolFocus is first to look outside to 
understand what exists, what has worked, what 
has failed, and what makes the best solution. 
There is ample technology to exploit without 
having to reinvent from scratch.  
 The second concept is that success requires 
constant learning. This means making sure the 
company does not become myopic in its approach 
to products, markets, etc., but that it continues 
to pursue a breadth of avenues to help solve the 
world’s global energy crisis.   

From Hydrogen to Solar 
Electricity
Having started into the renewables world focused 
on hydrogen, I am often asked about why I 
switched from hydrogen to solar. I started my 
renewable energy investigations with hydrogen 
because it was in vogue when I attended the 
first CleanTech forum in San Francisco as an 
angel investor. I attended several hydrogen fuel 
cell conferences and even drove the cars at the 
California Fuel Cell Partnership. 
 Through this series of investigations, it quickly 
occurred to me that any form of hydrogen 
economy would require a different means to 
produce it, or essentially free electricity was 
required. Toward that end, I began researching 
the most promising areas for cheap electricity. 
Wind power was already dropping to roughly 
$1/W; however the problem with wind was 
two-fold: it could not provide enough power to 
meet demand and the wind tended to blow when 
energy demand was at its lowest, at night for 
example. What was needed was a source that was 
as economical as wind, but produced electricity 
at peak demand times. 
 Solar concentrator photovoltaics (or CPV) 
just happened to provide both the cost potential 

and time of day solution that was needed while 
eliminating the huge demand of precious water 
that steam-driven power plants require. From there 
I started researching CPV, added our co-founder 
Steve Horne, and pursued the investigation that 
led to the formation of SolFocus Inc.

Building in a New Industry 
The biggest challenge at SolFocus from both the 
business and technology side is staying focused. 
We are truly threatened with being buried by 
opportunity. That first CleanTech forum reminded 
me exactly of what I saw when I arrived on the 
semiconductor scene in Silicon Valley back in 1983. 
Opportunities sprouted everywhere and far too few 
people or resources were on hand to capitalize upon 
them. This led to mediocre technologies taking 
the day and otherwise impossible business models 
winning out. In the end, there was considerable 
consolidation and most of the innovation has fled 
the semi industry. 
 At SolFocus we are committed to bringing the 
best technologies and solutions out of the lab 
and into the mainstream, offering the greatest 
possible customer value. The business challenges 
have been mostly a lack of existing infrastructure. 
This has forced SolFocus out of necessity to move 
vertically and into many more areas than we 
originally planned. 
 For example, we felt compelled to lead the 
creation of a CPV Consortium to help drive the 
development of the CPV industry and position 
its opportunity and needs separate from the 
traditional PV industry. While we enjoy excellent 
financial backing, it is still a formidable challenge 
to attack so many areas at once.  
 On the technical side, we are heavily leveraged 
in material science—coatings, semiconductor 
processes, and optical science are key enablers for 
us. We have an enviable Technical Advisory Panel 
(TAP) led by Nobel laureate Arno Penzias. SPIE 
luminary Roland Winston, an early member of our 
TAP, provides us a great advantage with regard 
to acceptance angle and overall performance 
through his invention of non-imaging optics. The 
co-inventor of multi-junction cells, Sarah Kurtz, 
has also recently joined our TAP as well.
 The only area that really keeps me up at night 
is cell longevity under high concentration. While 
there are many parallels from III/V LEDs and 
extreme space applications, SolFocus has spent 
more resources testing these cells than anyone. 
It is an absolutely critical issue for the entire 
industry and offers both the most potential and 
the most risk in being able to capture the power 
of the sun for electricity generation. This would 
be an excellent place for the U.S. Department of 
Energy to provide assistance.

SolFocus Inc.
SPIE Member Gary Conley 
co-founded SolFocus Inc. 
with Steve Horne—now 
the company’s CTO—in 
November 2005. The two 
worked together at H2Go 
on hydrogen research, but 
ultimately, a more prom-
ising technology, concen-
trator photovoltaic (CPV) 
technologies, emerged. 
From this research, they 
created SolFocus in order 
to commercialize CPV tech-
nology.

Since then SolFocus suc-
cessfully closed two series 
of funding and refined 
the technology as well. In 
2006 the first full array was 
installed, and just this year 
the company moved into its 
commercialization phase. 
Key to the quick progress 
are the many collaborative 
agreements that have been 
arranged around the world.

You can visit Sol Focus on-
line at www.solfocus.com.
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CPV Technology at SolFocus
One of the fascinating and challenging things 
about our CPV technology at SolFocus is that it 
embodies many different disciplines from science, 
engineering, and manufacturing. On the optics 
front, SolFocus has made considerable progress in 
taking theoretical non-imaging and other optical 
design limits to an economical manufacturable 
state. This has required a significant expenditure 
in the glass business that will pay dividends as 
we realize the tremendous cost-performance 
benefits from these approaches. Pressing glass to 
optical quality, but at extremely high volumes 
and lower cost than anything available from the 
lens industry, has been quite a 
challenge. 
 Material science for wide 
spect rum ant i re f lect ive 
coatings and diffraction 
gratings are critical areas 
for SolFocus as well. The 
multi-junction cells exploit 
the entire solar spectrum but 
anti-reflective coatings for 
this range are just coming to 
fruition. Thermal management 
is another area we always 
drive to improve, and some 
rather creative approaches 
have been required. We also 
take advantage of state-of-the-
art semiconductor fabrication 
processes to optimize cell 
performance and reliability, 
and to reach the lowest possible cost. We pull 
technical innovations from aerospace, automotive, 
electronics, and the semiconductor industries to 
create the best possible value proposition for our 
customers.
 This year, 2007, has been targeted as our 
year of test. We have several installation sites 
working at this time. While they are generating 
electricity to the grid, the primary purpose 
of these sites is to provide performance and 
reliability test information. They also benefit us 
when determining how to drive costs out of the 
balance of systems items including installation, 
which represents a large share of a total solar 
power plant. 
 Our pilot line in Sunnyvale, CA, has helped 
us not only with initial production, but has also 
helped refine the assembly and test processes. 
We are now moving tooling to India for a 
production ramp there. We are installing 200kW 
in Puertollano, Spain, this fall for the country’s 
Institute of Concentration Photovoltaic Systems 
program contract we won last year, with the 
remaining 300kW to be installed in early 2008. 

Reoccurring 
Renaissance
The most abundant source 
for creating clean electricity 
is the sun. The challenge is 
how to do so in a cost-com-
petitive way. One of the 
most promising answers is 
by concentrating the sun’s 
light using less-expensive 
materials (i.e., glass and  
aluminum) onto smaller 
areas of the expensive solar 
cell material. By using con-
centration of light to reduce 
the amount of active solar 
cell material to 1/1000 of 
that required in conventional 
photovoltaic systems, the 
ability to produce low-cost 
solar electricity becomes a 
reality.  

The concept of concen-
trated solar is not new. In 
1974 the oil embargo and 
soaring oil prices height-
ened the interest in CPV. 
We refer to this as the 1st 
renaissance for CPV. There 
was a 2nd renaissance for 
CPV in the mid-1980s, again 
driven by rising oil prices.  
During both of these periods 
there were technologies 
developed and tested, but 
none provided a reliable, 
cost-effective solution.

Today we are in the midst 
of the 3rd renaissance of 
CPV; however, this time it’s 
different. As before, we are 
faced with rising oil prices, 
but this time there is more. We 
are faced with global climate 
change and an environment 
in more trouble than originally 
recognized. Energy inde-
pendence is becoming more 
critical around the globe, and 
significant investments are 
being made into the field. 
Technology, in particular the 
availability and performance 
of high-efficiency solar cells, 
has advanced.

In total this creates an 
environment that could 
make this 3rd renaissance 
the birth of the CPV industry 
and the proliferation of  
affordable solar energy.

– G.C.

The recent acquisition of Spanish-based tracker 
company InSpira gives us an immediate capability 
in trackers. We have grown significantly in 
the past 18 months, and will continue to add 
significant numbers in both Spain and the 
United States while expanding our base into new 
territories over the next year.
 

Collaboration Key to 
Successful Entrepreneurship
As an entrepreneur, I learned early on that 
going it alone was not the key to success. One 
of our early partnerships was with Moser Baer 
from India. Moser Baer Photovoltaics (MBPV) 

is a unique partner in that they are an 
investor, a manufacturing partner, and 
exclusive distributor for the SAARC 
region (South Asian Association of 
Regional Cooperation; this consists of 
eight countries in South Asia centered 
around India). MBPV was a unique fit 
for SolFocus as they shaved micro cents 
off the cost of making optical media, 
controlling the thickness of silver 
sputtered on discs to within a micron. 
We apply silver to glass so there was 
some connection there. 
 The CEO of MBPV, Ravi Khanna, 
was the president of Delphi in India so 
he has the supply chain and cost focus 
critical to the automotive industry, and 

just as importantly knows how to meet the 
demanding reliability and quality standards from 
the automotive sector. 
 SolFocus must deliver low cost and high 
reliability through quality in its CPV products. 
Partnering has been an important strategy 
from concept through manufacturing. We have 
collaborated with the University of California/
Merced, the National Renewable Energy 
Laboratory, the Palo Alto Research Center, 
United Technologies Research Center, Ben 
Gurion University, and Madrid Polytechnic 
University, and will enter into further agreements 
with numerous new international research 
partners as well as a number of large industrial 
and energy partners.
 In concluding I would say that it always comes 
back to Ancora Imparo. We have accomplished 
much but we are still learning. We will continue 
to pursue our mission of delivering solar electricity 
at cost-parity or less than energy generated from 
fossil fuels. With the generation of electricity 
being the single largest contributor to carbon 
emissions, it is imperative that together as an 
industry we remove the roadblocks and achieve 
this mission. 
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SPIE Photonics West 2008 
Robust technical programs and two bustling exhibitions are among the 
symposium’s highlights.

SPIE Photonics West is arguably the most 
important photonics event in North America. Its 
long history, wide technical breadth, and thriving 
exhibitions have cemented Photonics West’s 
reputation as a flagship SPIE event and a must-
attend symposium for thousands of researchers, 
engineers, and professionals.
 Photonics West 2008 will begin 19 January with 
BiOS conferences and the two-day, ever-growing 
BiOS Exhibition. Photonics West continues 
through 24 January with technical conferences 
in LASE, MOEMS-MEMS, and OPTO fields, 
a second, larger exhibition, and a multitude of 
special events, courses, and workshops. The San 
Jose Convention Center in San Jose, CA, will 
once again be bustling in January. 

The BiOS conferences encompass clinical, 
translational, and fundamental research in 
a number of biomedical topical areas. These 
include photonic therapeutics and diagnostics; 
clinical technologies and systems; tissue optics, 
laser-tissue interaction, and tissue engineering; 
biomedical spectroscopy, microscopy, and 
imaging; and nano/biophotonics.
 An area of continuing growth is in the 
Ophthalmic Technologies XVIII conference, 
covering diagnostics, ophthalmic applications of 
optical coherence tomography, retinal prosthesis 
and bionic vision, laser surgery, and much 
more. Because this is such a quick-moving area 
of research and application, there will be an 
Ophthalmic Express session that will provide a 
forum to discuss critical issues, preliminary data 
and work in progress, controversial results, and 
critical review of key developments.
 Chairs of the BiOS portion of Photonics 
West are James Fujimoto of the Massachusetts 
Institute of Technology (Cambridge, MA) and 
R. Rox Anderson of the Wellman Center for 
Photomedicine, Massachusetts General Hospital 
and Harvard School of Medicine (Boston, 
MA).
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 Complementing the technical conference is 
the always packed BiOS Hot Topics Session, 
which many consider the kick-off of the week’s 
events. 
 As if to put an exclamation point on biomedical 
applications’ growth, the BiOS Exhibition will be 
larger than ever, with an expected 150 exhibiting 
companies. See sidebar for more details.
 

The MOEMS-MEMS symposium is a unique forum 
for discussing emerging applications of micro- and 
nanotechnologies that are anywhere between basic 
research and commercialization stages. 
 The range of topics includes microfabrication 
processes, device and system reliability, and 
packaging, testing, and characterization of 
MOEMS and MEMS. The symposium also 
covers adaptive optics, microfluidics, bioMEMS 
and medical microsystems, advanced micro- and 
nano-fabrication technologies for photonics, 
MOEMS displays and imaging, and miniaturized 
microsystems and their applications. 
 Of special note is the new conference 
Transducers at the Micro-Nano Interface, which 
will cover this emerging area of research. 
 The 2008 MOEMS-MEMS symposium chair is 
Albert K. Henning, of Nanolink Inc. (Campbell, 
CA).

Beyond Conferences
Of particular note this year are the many new 
education courses. The course program at Photonics 
West continues to grow, this year providing 75+ 
courses. Lasting between a few hours and two days, 
these courses are designed to provide an educational 
opportunity in a focused environment.
 New courses include “Tissue Analysis Using  Optical 
Elastography,” “Single Molecule Spectroscopy and 
Imaging,” “Resonator Design for Solid State Lasers,” 
“Updated U.S. and International Laser Product 
Certification Requirements,” “Understanding 
ISO-10110: The Optics Drawing Standard,” and 
“Principles of Laser Welding.” Also of note is the new 
workshop “Creating a New Technology Venture” by 
Dennis Pape. Of course these are only a few of the 
dozens of courses and workshops that will be held 
during Photonics West 2008.
 Suffice to say between technical group meetings, 
plenary sessions, educational courses, the always-
anticipated industry forum, and a plethora of 
workshops, there are many opportunities to choose 
from in a number of technology, industry, and career 
development areas.
 To learn more about Photonics West as the
program evolves, visit the symposium website at 
spie.org/photonics-west.xml.

–Erin M. Schadt, Managing Editor

LASE is a traditionally strong portion of the 
Photonics West program, bringing together 
people engaged in the full spectrum of laser 
research and development, from basic research 
to product manufacturing to systems applications. 
The main LASE conference tracks are in the 
areas of laser source engineering, nonlinear 
optics, semiconductor lasers and LEDs, laser 
communication and propagation, and laser micro/
nanoengineering and applications.
 The LASE plenary session is always a highlight 
of the week; stay tuned to the Photonics West 
website for more details on speakers and topics as 
they become available.
 Symposium chairs for 2008 are Henry Helvajian, 
of The Aerospace Corp. (Los Angeles, CA), and 
Friedrich G. Bachmann, of ROFIN-SINAR Laser 
GmbH (Holzkirchen, Germany).
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The OPTO symposium covers a broad range of 
optoelectronic technologies. Symposium tracks 
include optoelectronic materials and devices, 
photonic integration, nanotechnologies in 
photonics, advanced quantum and optoelectronic 
applications, semiconductor lasers and LEDs, and 
displays and holography.
 There is much talk about the “Tera Era,” the 
coming time where communications networks will 
demand bandwidths of a Tb/s and media capable 
of storing terabytes of data will be common. 
Optics and optoelectronics will play a major role 
in this era, and the technological advances and 
developments to reach this point will be shared, 
discussed, and debated at OPTO.
 Ali Adibi, of the Georgia Institute of Technology 
(Atlanta, GA) and James Grote, Air Force 
Research Lab. (Wright Patterson AFB, OH) are 
the symposium chairs this year.
  

One Event, 
Two  
Exhibitions
SPIE Photonics West is 
much more than a technical 
symposium, with special 
events, educational opportu-
nities, and one of the biggest 
highlights of the event: two 
growing exhibitions.

The first is the thriving two-
day (Saturday and Sunday) 
BiOS Exhibition, featuring 
around 150 exhibiting com-
panies. These exhibitors will 
present the newest technolo-
gies in molecular imaging, 
therapeutic lasers, biosen-
sors, nano/biophotonics, and 
spectroscopic/microscopic 
imaging.

The main event is the 
three-day (Tuesday through 
Thursday) Photonics West 
Exhibition with more than 
1000 exhibiting companies. 
The exhibition fills multiple 
halls at the San Jose Con-
vention Center and covers 
numerous technology areas 
from optoelectronics to fiber 
optics to lenses, LEDs, and 
MEMS, with a great deal in 
between.

Learn more about both of 
these exhibitions at spie.
org/photonics-west.xml.
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Helpful  
Resources
For questions about the 
new SPIE Outreach Pro-
gram, send an e-mail to 
outreach@spie.org.

View the Education and 
Training in Optics and 
Photonics Conference pro-
ceedings at spie.org/etop.

For more information 
about Special Consider-
ation Membership, visit 
spie.org/specialconsider 
ation. 

To apply for a grant from 
SPIE, go to spie.org/
grants. 

View a list of the SPIE 
Visiting Lecturers available 
at spie.org/vlp.

Visit the International 
Network for the Availability 
of Scientific Publications 
website at www.inasp.info. 

S

SPIE Expands Its  
Global Efforts
Through the SPIE Global Strategy Initiative, the Society is making changes 
that will benefit researchers and institutions around the world.

 One of the results of these new efforts is retiring 
the SPIE Regional Chapters. In 2005 the SPIE 
Board of Directors established a task force to 
review the regional chapter model. The task 
force recommended that the model be replaced 
with a new program, which the Board recently 
accepted.
 “The Society clearly has more resources to 
offer and more professional skill in the provision 
of effective support,” says SPIE President Brian 
Culshaw. “Consequently we concluded that 
direct interaction between local professional 
communities and the Society overall would be a 
more effective means of supporting international 
interaction than through the regional chapters.”
 Regional chapters will begin phasing out on 31 
December 2007. This change in no way affects the 
Student Chapter Program.
 One point to note is that SPIE offers Special 
Consideration Membership, with dues of $30, to 
members in countries eligible for special economic 
consideration as selected by the World Bank. 
Special Consideration Membership includes full 
Society privileges.

New Outreach Efforts
To replace the Regional Chapter Program, SPIE 
will launch the new Outreach Program in January 
2008. Now if an organization wants to request 
SPIE sponsorship of its event or project, it can 
apply directly to the Outreach Program.
 “This change will simplify the process of 
requesting support and reach a broader community 
since organizations will be working directly with 
SPIE instead of through a regional chapter,” says 
Krisinda Plenkovich, SPIE director, education 
and community services.
 The Outreach Program will use a formal application 
system for competitive grants and funding, which 
previously had been funded through the regional 
chapters. Reviewed by a committee of SPIE 
volunteers, applications will be judged based on their 
potential to increase awareness, impact students, or 
impact the field of optics and photonics.
 One outreach project that is already in 
development is translating the SPIE educational 
poster series. Selected SPIE educational posters 

SPIE is implementing new ways to provide  
support and services for scientists, students, 
researchers, professors, and professionals across 
the globe.
 As the new millennium unfurls, SPIE recognizes 
the need to increase its international efforts. In 
2005, the SPIE Global Strategy Initiative was 
developed. Members working on the initiative 
determined that the Society needed to develop 
a systematic approach to identifying, cataloging, 
building relationships with, and engaging people 
from key organizations throughout the world.
 “Working globally, SPIE didn’t have a formal 
strategy outlined prior to this initiative. We 
weren’t efficiently using our resources,” says Janice 
Walker, SPIE senior director, events and global 
services. “Requests for support would come in 
and SPIE lacked criteria and rationale to base 
a decision on. There were missed opportunities 
because we didn’t coordinate efforts.”
 Since the launch of the initiative, SPIE 
has identified significant focus areas such as 
implementing systematic outreach strategies and 
increasing worldwide awareness of available SPIE 
resources. The Society has begun making changes 
in these areas.
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have been translated into French, Spanish, German, Japanese, 
Chinese, and Korean.
 SPIE recently launched a new joint training effort with 
the UK’s Technium OpTIC and distributed 250 copies of the 
European version of the educational DVD “Light at Work” to 
educators during the “Fascination of Light” exhibit held on 
Vrije Universiteit Brussel’s campus in March 2007.
 The Society has also posted online, and is providing free 
access to, the entire collection of proceedings from the 
Education and Training in Optics and Photonics (ETOP) 
conferences, as part of the Society’s co-sponsorship of the 
meetings with IEEE-LEOS, the Optical Society of America, 
and the International Commission for Optics.
  “We will continue to support our long-term programs like 
student scholarships and travel grants, but we’re hoping to 
support a broader range of regional projects than we have in 
the past,” says Plenkovich.
 SPIE has a President-appointed Advisory Committee on 
Taiwan to pursue collaborative activity in that nation. Culshaw 
will travel to Taiwan this December to attend the annual 
Taiwan Optical Engineering Society meeting.
 “The visit to Taiwan will be an essential part of the 

increasing interaction between the Taiwanese professional 
community and SPIE,” Culshaw says.
 In addition, the Society will continue its long history of working 
directly with programs such as the annual International Centre 
for Theoretical Physics Winter School and the UNESCO Active 
Learning in Optics and Photonics program. 
 SPIE has also teamed up with the International Network for 
the Availability of Scientific Publications to provide access to 
the SPIE Digital Library at little to no cost to qualifying non-
profit institutions in developing or transitional nations. SPIE 
will provide access on a trial basis to participating institutions 
through the end of 2007, and will begin full institutional 
subscriptions at the beginning of 2008.
 Also in 2008, SPIE Europe will hold several joint industry 
workshops, one with the European Photonics Industry 
Consortium at SPIE Photonics Europe. 
 SPIE members are still providing input on the initiative and 
guiding the Society’s direction throughout the world. SPIE plans 
to continue reaching out to new global communities and to help 
spread knowledge and interest in optics and photonics.

–Beth Kelley, SPIE Staff Editor

Election Results Announced  
for 2008 Officers, Directors
SPIE President Brian Culshaw announced the SPIE 2007 election results at the Society’s  
Annual General Meeting in San Diego, CA. Term of office begins 1 January 2008.

Directors Elected for 
the 2008–2010 Term 

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

Vice President   
Ralph B. James,  
Brookhaven National 
Laboratory, USA

Secretary/Treasurer
Brian A. Lula,  
Physik Instrumente 
LP, USA

Officers Elected for 
the 2008 Term

President
Kevin G. Harding, 
GE Global Research 
Center, USA

Marta de la Fuente 
Puente, Indra 
Sistemas SA, Spain

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

Kathleen Perkins,  
Breault Research 
Organization, USA

David Wick,  
Sandia National  
Laboratories, USA
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M
Reports from the 2007 SPIE 
Annual General Meeting

Members met for the 2007 Annual General Meeting of the Society on 28 August in San Diego, CA, at 
the SPIE Optics + Photonics symposium. Presented here are summaries of the President’s, Treasurer’s, 
and Executive Director’s reports.

President’s Report 
in San Diego, CA, in March, where SPIE student 
members interacted with SPIE leadership. At the 
Defense + Security Symposium in Orlando, FL, 
in April, Richard Danzig, former U.S. Secretary 
of Defense, was presented with a 2007 Honoree 
of the Year Award.
 Also in April, Culshaw attended the  
International Congress of Optics and Optoelectronics 
symposium in Prague, and met numerous SPIE 
members and representatives from Eastern Europe. In 
Munich this June, during the European Conferences 
on Biomedical Optics, Culshaw presented the 2007 
SPIE Educator Award to Valery Tuchin. 
 In the United States, Culshaw attended the 
Council of Scientific Society Presidents meeting, 
during which he met the chair of the National 
Science Board, Steven Beering. Finally, in July, 
Culshaw attended the Interopto symposium in 
Japan with SPIE Board member Mitsuo Takeda.  

Treasurer’s Report
SPIE Treasurer Brian Lula reported on the 
financial status of the Society. He commented 
on the fact that many people are engaged with 
SPIE events and buying SPIE products, and that 
the stock market is currently strong, which has 
made for a financially successful year. Lula pointed 
out the growth of total assets by $9 million, the 
growth in net assets to $35 million, and presented 
a comparison of revenue and expenses. See the 
table at right for more detail.

 2005 2006

Assets $40,881,000 $49,473,000

Liabilities $12,070,000 $14,060,000

Total Net Assets $28,811,000 $35,413,000
  

Revenue $29,880,000 $34,117,000

Expense $26,577,000 $27,427,000

Surplus $3,303,000 $6,690,000

SPIE 2007 President Brian Culshaw presented 
an overview of his year so far. He traveled 
extensively in the United States, Europe, and 
Asia as the ambassador for the Society, and 
provided a report on these travels. 
 Culshaw visited South Korea twice and 
met with the Optical Society of Korea (OSK) 
leadership on both occasions. In 2006, the 
Asia-Pacific Optical Communications (APOC) 
meeting was organized jointly with the OSK and 
held in Gwanju, Korea. At APOC Culshaw also 
met Bingkun Zhou, the president of the Chinese 
Optical Society.  
 In Trieste, Italy, during the Winter College 
at the Abdus Salam International Centre for 
Theoretical Physics (ICTP), Culshaw presented 
new SPIE Fellow Valentin Vlad with his plaque. 
Culshaw then mentioned the Student Lunch with 
the Experts at the Smart Structures Symposium 

Executive Director’s Report
SPIE Executive Director Eugene Arthurs began 
his report by remembering those who had recently 
passed away: Roger Lessard and Arthur Guenther, 
two former Society board members, Gallieno 
Denardo and James Palmer, two winners of SPIE 
Educator Awards and dedicated optics education 
professionals, and finally Roy Overstreet, an SPIE 
staff member deeply missed. 
 Arthurs talked about the Asia-Pacific Remote 

Sensing Symposium, a first-ever SPIE meeting 
in India, and the Active Learning in Optics and 
Photonics workshops of which there were two 
this year, one in Brazil and one in Tanzania. He 
also mentioned ICTP trying to secure funding 
to bring in more students, and some of its 
collaborating organizations other than SPIE, 
including UNESCO and the International 
Atomic Energy Agency. 
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 Arthurs pointed out the Intel 
Science Fair Awards sponsored by 
SPIE, and emphasized the large 
number of students who had attended 
leadership training offered by SPIE 
Student Services. This is an effort 
to create more programs for students 
and encourage them to remain in the 
field. Arthurs also mentioned the 
Education and Training in Optics and 
Photonics (ETOP) Workshop which 
was jointly sponsored by IEEE, the 
Optical Society of America, and the 
International Commission for Optics, 
and held in Ottawa this year. In 
addition to sponsorship, SPIE supports 
this activity by providing all ETOP 
papers on the internet for free.  
 The Hands On Optics Program has 
reached a good number of students 
from underserved areas, and SPIE will 
continue making the kits available 
after the completion of the grant 
funding in 2007, reported Arthurs. 
 SPIE joined the International 
Network for the Availability of 
Scientific Publications and has made 
access to the SPIE Digital Library 
free or at a nominal charge to certain 
developing countries. Including SPIE 
scholarships, Arthurs reported SPIE 
pro bono activities have been more 
than $1 million in the past year. 
 He also mentioned the Solar 
Caucus event in Washington DC, 
hosted together by SPIE and U.S. 
Senator Jeff Bingaman’s staff (D-
NM) and the Senate Science and 
Technology Caucus, drawing about 
90 attendees. Finally, he reminded 
the audience how the field of optics 
and photonics continues to expand 
rapidly, and how it is a field that 
has no boundaries—only expanding 
horizons.    

Request Full Minutes
Members can request a copy of the full 
minutes of the meeting by contacting 
Bobbie Lively, director of executive 
and administrative services at bobbie@
spie.org.
 The next meeting of the corporation 
will be held at Optics + Photonics 
2008, scheduled for 10-14 August 
2008 in San Diego, CA.
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Newport Funds Student Travel 

TThe Newport Spectra-Physics Research Excellence 
Travel Awards Program this year provided funding 
for 20 university students to attend the Society’s 
two largest events, SPIE Photonics West and SPIE 
Optics + Photonics. These grants allowed the 
recipients to present their papers at the meetings, 
gain exposure to new research and technologies, 
and meet other students and professionals. This 
past year Newport Spectra-Physics donated 
$15,000 to the awards, and has helped fund the 
grant since 2004.
 Photonics West 2007 recipients were: So Hyun 
Chung, University of California/Irvine; Samuel 
Chung, Harvard University; Beau Standish, 
University of Ontario (Canada); Murtaza Askari, 
Georgia Institute of Technology; Shin-Ying Lu, 
Kent State University; Oleg Rabinovich, Moscow 

More SPIE Awards Announced 
Bar-Cohen Receives President’s Award
Yoseph Bar-Cohen is this year’s recipient of the 
SPIE President’s Award. The award is given in 
recognition of unique and exemplary service of 
outstanding benefit to the Society and to the 
optics community. 
 Bar-Cohen, a long-time contributor to the field 
of electroactive polymers, has been recognized 
for his significant contributions to SPIE’s 
interdisciplinary presence in the scientific 

community as the chair of the SPIE Smart 
Structures and Materials & Nondestructive 
Evaluation and Health Monitoring Symposium 
over the past eight years. 
 He is being recognized in particular for his 
ability to recognize opportunities for stimulating 
public interest in science and engineering through 
his imaginative ideas and events, such as the now 
famous arm wrestling robot.

Directors’ Award to Yoder
In recognition of his remarkable dedication to the 
Society in many areas, the 2007 Directors’ Award 
recipient is Paul R. Yoder Jr. He received this 
award for his service on the Board of Directors and 
numerous SPIE committees. He was also recognized 
for his work and organization of technical conferences 
and educational courses, which have been vital to the 
future of the Society and to the optical engineering 
community as a whole.

  Yoder is a founding member of the SPIE 
Optomechanical Instrument Working Group, 
and has designed optical instruments for military, 
aerospace, commercial, and medical applications 
for more than 50 years. Yoder has published four 
books with SPIE Press, and teaches courses for 
industry, government agencies, societies, as well 
as having taught graduate-level courses at the 
University of Connecticut.

Rudolf Kingslake Medal and Prize
The Rudolf Kingslake Medal and Prize is annually 
presented in recognition of the most noteworthy 
original paper to appear the year before in the 
SPIE journal Optical Engineering. Award winners 
receive a citation and honorarium of $2,000.
 Sergey S. Sarkisov, Michael J. Curley, LaQuieta 
Huey, Aisha Fields, Sergey S. Sarkisov II, and 
Grigory Adamovsky have received the 2006 
Kingslake award for their paper “Light-driven 

actuators based on polymer films,” from the March 
2006 issue of Optical Engineering.
 The paper describes new light-driven actuators 
based on films of polymer polyvinylidene fluoride. 
The paper demonstrates mechanical vibrations of 
a 1×7-mm strip actuator at a frequency of 0.3 kHz, 
using a photonic switch and an actuator with a 
closed-loop motion as examples.

State Institute of Steel and Alloys (Russia); Italo 
Toselli, Politecnico di Torino (Italy); Anup Pandey, 
University of Dayton; Nathalie Vermeulen, Vrije 
University Brussel (Belgium); and Jae Ho Lee, 
University of Albany- SUNY. 
 Optics + Photonics 2007 recipients were: 
Michael Stinger, The Pennsylvania State 
University; Leona Charles, City College/
CUNY; Hongseok Kim, The Pennsylvania State 
University; Jonathon Lee, The Pennsylvania 
State University; Justin Liou, The Pennsylvania 
State University; Przemyslaw Wachulak, 
Colorado State University; Courtney Brewer, 
Colorado State University; Sean Pursel, The 
Pennsylvania State University; Heungman Park, 
The Pennsylvania State University; and Weiqiang 
Mu, Northwestern University.

The Newport Spectra-
Physics grants are 
open to any student 
who has a paper ac-
cepted for presenta-
tion at SPIE Optics 
+ Photonics or SPIE 
Photonics West. More 
information about 
applying for the award 
is available at spie.
org/newportgrant.
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In Memoriam: Chandra Vikram
Chandra S. Vikram, an expert in the fields of 
holography and speckle metrology, died of a heart 
attack on 17 August. 
 He received his MSc in physics from the 
Indian Institute of Technology-Kanpur in 1968, 
and his MTech and PhD—both in optics—from 
the Indian Institute of Technology-Delhi in 
1970 and 1973, respectively. After short post 
doctoral assignments at the Indian Institute of 
Technology-Delhi, he moved to The Pennsylvania 
State University-University Park in 1977. In 1989 
he joined the Center for Applied Optics of The 
University of Alabama in Huntsville where he 
was a research professor in optical science and 
engineering. Most recently he was a research 
professor at Fisk University (Nashville, TN).
 Vikram is known for his pioneering work on 
correcting significant measurement errors caused 
by the diffraction halo in speckle metrology in the 
early 1980s, research with speckle interferometry 
in the nondestructive measurement of residual 
stresses, as well as breakthroughs in phase shifting 
interferometry, multicolor holography, and 
particle-field holography.
 At Fisk, Vikram began research into a new 
area. “He embarked on a new line of research and 
contributed significantly to a new approach to optical 
logic that consumes no energy and does not limit 
the bandwidth of signals it can process,” explains 
colleague H. John Caulfield of Fisk University. 
 Vikram had more than 145 journal publications, 
two books, and six book chapters to his credit. He 

was a fellow of both SPIE and the Optical Society 
of America, and a life member of the Optical 
Society of India. 
 NASA presented him with a Certificate of 
Recognition in 1994 for his research on multicolor 
holography. Three years later, he was awarded the 
University of Alabama in Huntsville Foundation 
Award for Research and Creative Achievement. 
Vikram received the Distinguished Alumni Award 
from the Indian Institute of Technology-Delhi—an 
extremely rare honor—in 2002, and the SPIE Dennis 
Gabor Award in 2003. In 2004 he became the editor 
of a new Journal of Holography and Speckle.
 “Like all great researchers, Chandra had an 
inimitable research style,” says Caulfield. “He 
would readily enter any field, but his entry was 
in a style unique to him. I was his friend and 
supervisor for a decade and directed him into 
several new fields. Inevitably months would pass 
before anything reportable happened. Asked if 
he was really working on it, he would reply: ‘yes, 
but I am still learning about it.’ At the end of 
this long process, he would emerge with a deep 
understanding of the topic and one or more 
clever ideas for new advances. It was often hard 
to explain this to funding sponsors, who would 
have to be counseled that it was always worth 
the wait.”
 In 2003, SPIE featured an article on Chandra 
Vikram; to read the profile visit spie.org/vikram.

–Erin M. Schadt, Managing Editor

Chandra Vikram’s  
colleague H. John 
Caulfield is spearhead-
ing an effort to endow an 
SPIE award in Vikram’s 
honor. The effort hopes to 
raise $30,000; if you are 
interested in contributing, 
please contact Caulfield 
at hjc@fisk.edu.
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Members in the News
Kristina Johnson Named Provost at Johns Hopkins

SPIE member Kristina M. Johnson, dean of 
Duke University’s Pratt School of Engineering 
(Durham, NC), has been appointed provost and 
senior vice president of academic affairs at The 
Johns Hopkins University. She will be the first 
woman in the university’s history to hold that 
leadership post at Johns Hopkins.
 Johnson, among the pioneers of applications 
of liquid crystals, including micro displays for 
high-definition projection television, brings 
extensive expertise to the position. Including her 
tenure as dean at Duke, she has also served as a 
member of the Science Foundation Ireland, on 
corporate advisory boards, and has founded several 

technology companies.
 She holds 44 patents and more than 140 
refereed journal publications. She is a fellow of 
the Optical Society of America and IEEE, and a 
winner of numerous awards.
 In 2004, Johnson received the highest 
recognition by the Society of Women Engineers 
for her more than 20 years of outstanding 
contributions to the field of engineering. Johnson 
was also inducted into the Women In Technology 
International Hall of Fame.
 Under her leadership, Duke engineers established 
research initiatives in bioengineering, photonics, 
materials and environmental engineering.

2007 Pluta Award Goes to Wieslaw Wolinski

The 2007 SPIE Poland Chapter Maksymilian 
Pluta Award was granted to Wieslaw Wolinski 
for “significant contribution to the development 
of laser technology.”
 Wolinski is a leading authority in Poland 
on lasers and optoelectronic devices. From 
1978 to 1981 he was a head of the Institute of 
Microelectronics and Optoelectronics at the 
Warsaw University of Technology. Until his 
retirement in 1999 he served as a head of the 
Optoelectronics Division of the same institute.

 In 1991 he was elected a corresponding member 
of the Polish Academy of Sciences (PASci), and 
since 1991 he has been a chair of the Polish 
Optoelectronics Committee of the Association 
of Polish Electrical Engineers. In 1987, he was 
instrumental to the establishment of the SPIE 
Poland Chapter, and has been a member since 
then.
 The award is named for Maksymilian Pluta, 
the founder and long-time chair of the chapter, 
who died in 2002.

SPIE members were honored this year with 
distinctions from the Optical Society of America 
(OSA).
 SPIE Fellow M. J. Soileau (left), University 
of Central Florida (Orlando, FL), received 
the Esther Hoffman Beller Medal, recognizing 
outstanding contributions to optical science and 
engineering education, for his “distinguished and 
long-standing service to the optics education 
and research community—and specifically for 
establishing CREOL (the Center for Research 
and Education in Optics and Lasers) as a major 
optics center.” 
 Stephen D. Fantone, Optikos Corporation 
(Wakefield, MA), was awarded this year’s 
Distinguished Service Award, recognizing outstanding 
service to the optical community and to the OSA.
 Shanhui Fan, Stanford University (Stanford, 
CA), received the Adolph Lomb Medal, 
recognizing noteworthy contributions to optics 
before reaching the age of 35, for his fundamental 
work in nanophotonic structures.  

 J. Gary Eden, University of Illinois at Urbana-
Champaign, was awarded the C. E. K. Mees 
Medal, given in recognition of interdisciplinary 
and international contributions, “for seminal 
interdisciplinary contributions to ultraviolet 
lasers, photochemical vapor deposition, ultrafast 
spectroscopy, and microplasma devices, and to 
strengthening international collaborations in 
these areas of optics and photonics.”
 Kenneth Chau of the University of Alberta, 
Canada, was named the winner of the OSA-New 
Focus/Bookham Student Award, for his paper 
and presentation titled “Magnetically anisotropic 
photon transport.”
 James L. Fergason, Fergason Patent Properties 
(Menlo Park, CA), received the David Richardson 
Medal, recognizing contributions to optical 
engineering, primarily in the commercial and 
industrial sectors, “for outstanding contributions 
to the understanding of the physics and optics of 
liquid crystals, and particularly for his pioneering 
contributions to liquid crystal display technology.” 

Six SPIE Members Honored by OSA
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TENURE TRACK POSITION – ASSISTANT PROFESSOR
Department of Chemical Engineering and Materials Science Department 
of Food Science and Technology University of California, Davis The 
Departments of Chemical Engineering and Materials Science and Food 
Science and Technology are currently seeking to fill an assistant professor 
position. Candidates with expertise in biochemical engineering, biomaterials, 
biophotonics, food engineering, biochemistry, or a related field are 
strongly encouraged to apply. The successful candidate will demonstrate 
a strong commitment to health, nutrition, and food production studied 
and improved by cutting-edge methods in nano- and micro- biosystems 
such as, but not limited to biosensor and micro-array technology.  This 
position was created as part of the “Foods for Health” Initiative, a campus-
wide initiative focusing on cross-disciplinary research on food production, 
nutrition and health.  The successful candidate will be expected to develop 
an internationally recognized, independent, and funded research program 
which is consistent with the missions of the College of Engineering and 
the College of Agriculture and Environmental Sciences and its associated 
Agricultural Experiment Station.  Applicants are expected hold a Ph.D. in 
a relevant area, teach at the undergraduate and graduate levels, train and 
supervise students, and collaborate with established programs within the 
Departments and the University.
 
Applicants should submit a letter of application, curriculum vitae (including 
list of publications), description of research and teaching plans, and names 
and contact information of at least three references at http://www.chms.
ucdavis.edu/employment/. The position is open until filled; but to assure 
full consideration, online applications should be submitted no later than 
December 3, 2007, for a targeted start date of July 1, 2008.
 
UC Davis is an affirmative action/equal employment opportunity employer and 
is dedicated to recruiting a diverse faculty community.  We welcome all qualified 
applicants to apply, including women, minorities, individuals with disabilities 
and veterans.

C L A S S I F I E D S

Fournier Receives 2007 Kidger Scholarship
Florian Fournier, an SPIE member and graduate 
research assistant at the College of Optics 
& Photonics, University of Central Florida 
(Orlando, FL), was selected as the 2007 Michael 
Kidger Memorial Scholarship recipient. Fournier’s 
supervisor is Jannick Rolland, associate professor 
of optics. 
 The award was presented at the UK Optical 
Design Meeting on 19 September, at the 

Rutherford Appleton Laboratory, Oxfordshire, 
UK. The award is a $5,000 cash award supported 
by the Michael Kidger Memorial Scholarship 
Fund.
 The Michael Kidger Memorial Scholarship 
was established in 1998 to honor Michael John 
Kidger, a well-respected educator, design software 
developer, and member of the optical science and 
engineering community.

Congressional Fellowship Program Honors Guenther
SPIE and the Optical Society of America have 
renamed their jointly sponsored Congressional 
Fellowship program to the Arthur H. Guenther 
Congressional Fellowship. The new name honors the 
achievements and contributions of the late Guenther, 
who was a Fellow of both societies and an outspoken 
advocate for the optics and photonics community to 
the public and to the U.S. government. 
 “Just as Art did, Congressional Fellows choose a 
unique path in their careers—one that combines 
an uncommon blend of scientific expertise and 
awareness of the public good,” says SPIE President 

Brian Culshaw. “This is clearly the ‘path less 
traveled,’ one that requires enthusiasm, talent, 
and courage to be successful. Art is a role model 
for the men and women who follow that path of 
scientific excellence and public service.”
 The OSA/SPIE Congressional Fellowship 
program was established in 1999. Congressional 
Fellowships are designed to provide a unique public 
policy learning experience, demonstrate the value 
of science-government interaction, and bring 
technical backgrounds and external perspectives to 
the decision-making process in Congress. 
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I

More than Just a Job
There are many options available during the early years of 
your career—learn about some of the possibilities and how to 
take advantage of them.

It’s never too early to begin considering where 
your post-graduate life might take you. Fellowships 
and volunteer opportunities are a great way to 
network, conduct research, and develop a career 
path. The connections you make and the people 
you meet through these positions can help launch 
the career you have always dreamed of. 

Fellowships 411
Fellowships are competitive research funding 
programs that add both experience and prestige 
to your resume. You’ll find these short-term 
opportunities offered through professional 
societies, foundations, and governmental 
agencies. Applying for a fellowship can be a 
lengthy and sometimes arduous task, but being 
selected can make an enormous difference in your 
career development.
 When a fellowship is awarded, there is usually a 
stipend and possibly other benefits such as health 
care coverage, student loan repayment programs, 
housing stipends, and paid travel or relocation 
expenses offered as incentive. 
 The selection process can be extensive, 
almost always requiring a resume, transcripts, 
references, possibly an institutional endorsement 
or nomination, a writing sample, and a series 
of interviews. Selection panels usually look for 
candidates who are self-directed, have a sense 
of personal integrity, possess interpersonal and 
writing skills, and demonstrate leadership. 
 Start researching your opportunities at least 
nine months in advance of the fellowship 
deadline. Getting that early start will help you 
prepare the best application, which may make the 
difference between you and another candidate. 

Sampling of Possibilities
Lawrence Livermore National Laboratory (LLNL) 
awards two to four three-year positions through the 
Lawrence Fellowship. Fellows have access to the 
LLNL computing facilities, specialized laboratory 
facilities, and field equipment, and conduct 
research in a collaborative, multidisciplinary 
manner with others. A senior staff scientist serves 
as a mentor, assisting with the fellow’s professional 
development and growth. Opportunities exist in 
a number of technology and research areas. 
 The European Commission administers Marie 

Fellowship 
Application 
Tips
• Narrow your options. Do 

you want to work for a 
government agency, a 
nonprofit organization, 
or corporation? Do you 
want to do research, 
policy making, or get 
some other experience? 

• Seek outside help. Your 
advisors and deans can 
be great resources and 
are there to help you. 
Give your references 
time to prepare.

• Start early. Most fellow-
ship deadlines are in the 
fall and the selection pro-
cess can last up to one 
year. 

• Maximize your effec-
tiveness. Make sure 
you meet the minimum 
requirements of the pro-
gram so you don’t waste 
valuable time preparing a 
useless application.

• Prepare carefully. Find 
out what the require-
ments are and exceed 
them. Some application 
requirements may have 
details that are easy to 
miss––be sure you don’t.

• Conduct mock inter-
views. It’s difficult to 
prepare for the interview 
process, but mock inter-
views can help you have 
answers in mind.

• Be aware of your dead-
lines. 

Curie Fellowships that bring researchers together 
with organizations. Established through the 
Human Potential Programme, these fellowships 
support the training and mobility of researchers 
throughout Europe. Industry host organizations 
apply to the program with predetermined 
research areas and, once approved, the positions 
are posted on the Community Research and 
Development Service website (cordis.europa.eu), 
where potential candidates can search for various 
opportunities of interest. 
 One of the criteria of the program is that the 
candidate completes the fellowship in a country 
different from his or her origin. The purpose is to 
broaden and strengthen the science, engineering, 
and technology communities throughout the 
European Union.
 The U.S. National Academies award several 
Christine Mirzayan Science and Technology 
Policy Fellowships every quarter. Each fellow is 
mentored by a staff person who makes sure the 
fellow’s time is well spent. This includes gaining 
knowledge about the fundamentals of science 
and technology policy analysis and hearing from 
Washington organizations that influence, make, 
or report on science and technology policy. The 

A volunteer helps 
install a solar panel as 
part of an Engineers 
Without Borders-USA 
project.
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fellows also help develop seminars concerning 
hot science and technology policy topics. This 
is an exercise for the fellows to learn about 
organizing activities similar to congressional 
hearings or panel discussions. Independent study 
and activities are also encouraged through the 
course of the fellowship.
 The Arthur H. Guenther Congressional 
Fellowship is jointly awarded by SPIE and the 
OSA every year. With more than two dozen other 
fellows, the Congressional Fellow participates in 
orientation programs organized by the American 
Association for the Advancement of Science. 
After conducting interviews with legislators and 
committees, the fellow chooses where his or her 
year-long term of service will be. 
 This is a unique opportunity to learn how 
public policy is made about science, engineering, 
and technology, and influence its direction. Past 
Congressional Fellows have worked on issues 
ranging from the National Innovation Act to 
public health to global warming.
 Jamie Link, who served as the 2005-2006 
Congressional Fellow, says, “The Congressional 
Fellowship allowed me a unique opportunity 
to interact in the policy arena and to explore 
activities at the nexus of science, politics, and 
society.” 
 “Many of our past fellows have continued 
to work for organizations in DC after their 
fellowships, while others have gone back to work 
at their companies and universities with better 
understanding of U.S. policy and government,” 
explains Krisinda Plenkovich, SPIE director, 
education and community services. “Learning to 
communicate your message to a non-technical 
audience is a valuable skill that fellows develop 
during their year as a congressional staffer.”

Volunteering for Experience
Volunteering for organizations such as Engineers 
Without Borders-USA (EWB-USA) provides 
students and professionals alike opportunities 
to put their skills to use and make a difference 
in the world. 
 In 2005, 250 of the more than 350 volunteers 
that participated in EWB-USA projects were 
university students, and their work improved 
the quality of life for 45,000 people around the 
world. “We have close to 10,000 members and 250 
chapters. That number is continually growing,” 
says Gina Earles, managing director of EWB-
USA. “Some chapters find projects on their own, 
or they find them though the national chapter.” 
Projects and research areas can be found on the 
EWB-USA website (ewb-usa.org/projects.php).
 Once a project has been identified, the 
chapter is responsible for researching solutions, 
gathering resources, fundraising, and, finally, 

implementation. Throughout these stages, there 
is more involved than the science or engineering 
of the project. In addition to the internal business 
of the chapter itself, volunteers must work with 
the region’s local governments, nongovernmental 
agencies, and businesses. When the project has 
been implemented, the local people must be 
trained to use and maintain equipment. 
 There are innumerable opportunities for 
motivated individuals with global consciousness, 
and Engineers Without Borders has chapters 
internationally (see sidebar). Anyone in the world 
can go to their local chapter to volunteer or start 
a chapter if one doesn’t exist.

Science Expedition
Earthwatch Institute, an international nonprofit 
organization, unites science and environmentalism 
by offering volunteers the opportunity to join teams 
around the world in scientific field research.
 In 2006, more than 4000 volunteers from all 
50 U.S. states and 79 countries came together 
to collect data in rainforest ecology, wildlife 
conservation, marine science, archaeology, and 
more. Earthwatch team members share the costs of 
research expeditions and cover food and lodging 
expenses with a prorated contribution. 
 Expedition costs range from $395 to over 
$4000 (averaging $2200) for two to 21-day team 
durations. There are student discounts if you 
become a member, and there is a webpage where 
you can set up an expedition fund. There you 
can direct donations to help fund the expedition 
of your choice. Set up costs $300 and minimum 
donations are $50. You have up to three years to 
finance the trip.
 Earthwatch offers academic credit as well and 
suggests that you plan early if you want to receive 
credit for the expedition. Visit their website at 
www.earthwatch.org for more information. 
 The European counterpart to Earthwatch is 
Biosphere Expeditions, which is run much the 
same way. Biosphere (www.biosphereexpeditions.
org) focuses on sustainable conservation of the 
planet’s wildlife by involving the public with 
scientists worldwide in hands-on wildlife research 
and conservation. These are life-science research 
opportunities that can help you develop skills for 
many career choices; the broader your experience 
the wider the path.
 These are just a handful of the fellowship and 
volunteer opportunities available for motivated 
students who want to jump-start their careers. 
Go to your advisor or university career center to 
learn more. There may be a unique position out 
there waiting just for you.

—Merry Schnell, SPIE Senior Editor

More  
Opportunities 
to Explore
For a listing of government 
agencies that offer fellow-
ships, go to science.gov.

Read more about the Ar-
thur H. Guenther Congres-
sional Fellowship at spie.
org/congressionalfellow.

To search Marie Curie 
Action opportunities, visit 
cordis.europa.eu/mc- 
opportunities.

List your name and engi-
neering background in the 
Humanitarian Engineers 
Registry, which can be 
found on the Engineers 
Without Borders-Interna-
tional Networking Data-
base website at  
www.ewb-international.
org/database.

Find out about L’ORÉAL 
USA Fellowships for 
Women in Science 
Program at www.loreal.
com/_en/_ww/index.aspx.

Visit the National Science 
Foundation to learn more 
about the Minority Post-
doctoral Research Fel-
lowships and Supporting 
Activities by going to www.
nsf.gov/funding/pgm_
summ.jsp?pims_id=13454.

Global Village Engineers 
do the same type of work 
as Engineers Without 
Borders. Visit their website 
at www.gvengineers.org/
projects.shtml.
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Hiroshi Amoh
Boris Ardashnikov
Toshimitsu Asakura
Lionel Baker
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Seydou Bassene
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J. Michael Cathcart
J.J. Chang
Walter Chapelle
Di Chen
Youngjun Cho
Gary Conners
Gregory Crawford
Orion Crisafulli
Thierry Dewandre
Juraj Dian
Minh Do
Judith Donnelly
Allen Earman
Yasufumi Emori
Takeharu Etoh
Karpat Ferencz
Victor Florez
Michael Fritze
Horace Furumoto
Allan Gill
Randolph Glickman

D. Gordon
Keith Grethen
Mordechai Hakham-Itzhaq
Masanori Hangai
Richard Harms
James Hefferon
Masaki Hirota
John Hoffnagle
William Humphrey
Pio Iovenitti
Cynthia Jensen McMullin
Jonathan Jordan
Michel Josse
Mark Kahan
Christian Kalus
Soo-Joong Kim
Catherine Klifa
Stanley Klyza
Toshio Koga
Toshiharu Kurosawa
Vasudevan 

Lakshminarayanan
Walker Land
Michael Leskela
Hyun Soo Lim
Huiguo Luo
Geraldine Lynch
Malcolm MacFarlane
Asakura Makoto
Stefano Mattioli
Charles McCutchen
Steve McGrew
Jerry Meyer
Nicholas Miller

TOGETHER
WE CAN
Lead the way in providing optics and photonics 

education around the globe

Encourage responsible science and 

engineering for a sustainable 

Support our collective efforts to build a better 

future with light

Jean Montagu
Steven Moss
Shigeru Murata
Brett Nelson
Chung Dan Ng
John Nursall
Patricia Ogle
Russ Palum
Leno Pedrotti
Frederick Peiffer
Daniel Peplinski
Peter Planinic
Gregory Prokopowicz
Michael Rosewell
Mitchell Ruda
Jürgen Sädler
Theodore Saito
Salvatore Santoli
Walter Schumann

Charles Seashore
Joseph Shaw
Freeman Shepherd
Paul Shnitser
Harry Smith
David Smith
Victor Speirs
David Stoltzmann
Akira Sugiyama
Stuart Tewksbury

SPIE would like to recognize the following individuals and organizations for their 
contribution to the SPIE Education Fund in 2006.  

Additional scholarship and grant supporters:
Labsphere Inc.
Officers, Directors, and Members of the Forum 

for Military Applications of Directed Energy 
(F-MADE)

The William H. Price Scholarship Fund
BACUS Technical Group
Newport Spectra-Physics
The Michael Kidger Memorial Scholarship Fund

Contribute to the SPIE Education Fund by.  
You can contribute to the SPIE Education Fund by:
• Donating online at www.spie.org/donate
• Including a donation with your SPIE Membership application
• Emailing contribute@spie.org
• Phoning SPIE Customer Service at +1 360 676 3290

Sadao Tsukada
Josephus van Loosbroek
Sophia Vlahos
Daniel Vukobratovich
Carl Wick
Ichirou Yamaguchi
Paul Yoder
June Yu
Maria Yzuel
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You can always find the most up-to-date 
information about, or register for, SPIE events 
at spie.org/conferences.

SPIE APOC 2007 Asia-Pacific 
Optical Communications
1–5 November 2007, Wuhan, China

SPIE Asia-Pacific Optical Communications 
2007 is Asia’s premiere event spotlighting optical 
communications. The symposium will feature a half 
day of plenary presentations given by professionals 
and advisors from the optical communications, 
telecom, and information industries. Topics 
covered in plenary presentations, workshops, 
and short courses range from microstructured 
optical fibers to semiconductor nanostructures. 
The latest in network architectures, management, 
and applications, as well as optical transmission, 
switching, and subsystems will also be featured. 
See an article out Wuhan’s optics activity on 
page 14.

SPIE Photonics Asia 2007
11–15 November 2007, Beijing, China

Asia’s photonics markets are progressive and 
developing rapidly, and this symposium provides a 
unique forum for the reporting and review of new 
developments in photonics and optoelectronics 
in the region, ranging from advanced systems 
and applications to materials and devices. Co-
chaired by SPIE President Brian Culshaw and 
Chinese Optical Society president Bingkun Zhou, 
the event includes a plenary session, parallel 
technical sessions, panel discussions, and a 
product exhibition. Twenty conferences will cover 
a broad range of technologies including solid-state 
lighting, solar energy, nanophotonics, LEDs, 
high-power and semiconductor lasers, terahertz 
photonics, and advanced materials.

SPIE Microelectronics, MEMS, 
and Nanotechnology
4–7 December 2007, Canberra, Australia

Held in the capital of Australia, this event 
affords the opportunity for in-depth networking 
with fellow researchers and developers of 
microelectronics, bioMEMS and nanotechnology, 
photonics, design and packaging technologies, as 
well as with researchers interested in exploring a 
wide scope of optical issues involving complex 

systems. Historically this symposium attracts 
400 participants from many countries around 
the world.

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

SPIE Photonics West is North America’s largest 
and most prestigious photonics event. This 
event covers the entire spectrum of light-driven 
technologies and attracts researchers and product 
developers from around the world. Four renowned 
symposia—BiOS, LASE, MOEMS-MEMS, and 
OPTO—combined with more than 3000 R&D 
presentations and 17,000 attendees make for one 
can’t-miss event. Photonics West also features 
two robust exhibitions, connecting the brightest 
minds with forerunners in science and technology. 
Read more about Photonics West on page 22.

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

Network with leading researchers and entrepreneurs 
in the electronic imaging community. Electronic 
Imaging provides a rich marketplace of ideas, 
features an audience of technical experts, 
and produces a dynamic atmosphere that 
supports professional networking opportunities. 
Conferences include Digital Image Sensors 
and Applications; Visual Communications and 
Image Processing; 3D Imaging, Interaction, 
and Measurement; Imaging, Visualization, and 
Perception; Image Processing; and Multimedia 
Processing and Applications. This event also 
offers a large number of continuing education 
courses and a special evening interactive poster 
and demonstration session.






